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1 Introduction 

As part of the NYSERDA Cleaner, Greener Communities (CGC) Program, each 
region in New York State was required, under the terms of its NYSERDA grant, 
to complete a GHG inventory to provide a baseline indication of emissions 
sources for the region.  Each region would then be able to use the GHG inventory 
results to identify priorities for developing sustainability goals and actions.   
 
NYSERDA established the GHG Inventory Protocol Working Group (NYGHG 
Protocol Group) to develop a New York Tier II Regional GHG Inventory Protocol 
(NYGHG Protocol).  While a formal GHG Protocol document has not yet been 
established, the NYGHG Protocol Group created a reporting template in Mi-
crosoft Excel to provide a summary of the agreed-upon GHG inventory calcula-
tion methods and to report the resulting GHG inventory for each region.  The 
completed Western New York (WNY) reporting template was submitted to 
NYSERDA in October and is provided as Attachment A.   
 
This document provides additional specific details and summaries of the GHG 
inventory data and calculation methodologies required by NYSERDA.  In addi-
tion, this report includes data and calculations that were provided to working 
groups to support and inform the sustainability planning process.   
The results of the Tier II GHG inventory for WNY are summarized below in Fig-
ure 1.  The total GHG emissions for 2010 in WNY were estimated at 17.5 million 
metric tons (MT) of carbon dioxide equivalents (CO2e). 
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Figure 1 Western New York  CO2e Emissions Baseline Year 2010 
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2 GH Inventory Development 
Process 

2.1 Development of a NYGHG Protocol 
NYSERDA established the GHG Inventory Protocol Working Group (New York 
GHG  [NYGHG] Protocol Group) to establish a uniform method for the develop-
ment of the regional GHG inventories. This group was  assigned to develop a 
New York Tier II Regional GHG Inventory Protocol (NYGHG Protocol) for the 
NYSERDA CGC and NYSDEC Climate Smart Community (CGC) programs, led 
and facilitated by Mr. Jim Yienger of Climate Action Associates and Ms. Peggy 
Foran of The Climate Registry. The NYGHG Working Group is made up of 
members from other regional teams in the state and representatives of New York 
State agencies such as the Department of Transportation (NYSDOT), the Depart-
ment of Environmental Conservation (NYSDEC), and NYSERDA.  
 
The NYGHG Protocol Group began meeting in March 2012 to review existing 
data, procedures, and methods used by federal, state, and non-governmental or-
ganizations (NGOs) such as The Climate Registry and the International Council 
for Local Environmental Initiatives (ICLEI). Other specific methods reviewed and 
used as references include the EPA’s Draft Regional GHG Inventory Guidelines 
(EPA 2010), ICLEI’s C40 Global Protocol for Community-Scale GHG Emissions 
(ICLEI 2010), and the EPA’s  GHG Mandatory Reporting Rule (MRR) regula-
tions (74 Federal Register (FR) 209).  
 
The purpose of the NYGHG Protocol Group was to establish a Tier II regional 
GHG inventory protocol that would ensure consistency across the state while also 
preserving the priority of GHG emission source assessment of sectors critical and 
important to the various regions. This NYGHG Protocol Group collaborated for 
seven months on the NYGHG Protocol. While a formal GHG Protocol document 
has not yet been established, The NYGHG Protocol Group created a reporting 
template in Microsoft Excel that provides a summary of the agreed upon GHG 
Inventory calculation methods and GHG Inventory results for the region.  This 
template was finalized and distributed to the regions on September 17, 2012. 
 
NYSERDA provided the regions with a state-wide, preliminary Tier I GHG in-
ventory in April 2012, estimating regional emissions based on allocation of state-
level emissions (TRC 2012). This inventory was limited in that it provided only 
energy estimates, used a variety of years for source data, and used only population 
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or employment numbers to allocate energy use.  This inventory did provide an 
approximate estimate of the allocation of energy use, and key reference sources.   
 
To meet the project schedule and to provide useful information to the working 
groups, the WNY GHG Inventory was developed at the same time as the NYS 
Regional GHG Inventory Protocol.  Therefore, the WNY regional planning team 
relied upon the discussions and references of the Protocol Group to collect data 
and assemble a Tier II GHG inventory, which uses specific regional data to the 
extent possible.  
 
2.2 Regional GHG Inventory Purpose and Boundaries 
The Tier II Regional GHG Inventory for WNY provides specific information for 
state, county and local decision makers to use in prioritizing state-wide as well as 
local efforts to reduce GHG emissions. While a Tier I, or “top down” inventory 
uses only allocation and averages to estimate regional emissions, a Tier II analysis 
uses a “bottom up” approach, using local utility usage or other specific regional 
data to create the inventory. Specific Tier II data was used when data were availa-
ble, prioritizing efforts to collect information on large GHG emission sources or 
sources where specific data provided important information to the WNY Sustain-
ability Plan Working Groups. Data sources for each sector are defined in the dis-
cussion of each sector in this document.  
 
 A regional GHG inventory is a collection of data summarizing the sources of 
GHG within and specific to a region, quantifying the GHG emissions that result 
from these sources.  While state and national level GHG emissions have been es-
timated, quantification of GHG emissions on a regional level in New York State 
has not yet been accomplished. Valuable lessons were learned by the NYGHG 
Protocol Group through the NYGHG Protocol development process.  Most im-
portantly, energy use, transportation priorities, and data availability vary signifi-
cantly across the state, and this effort provides key information to manage this 
variety. To be useful, this data needs to be collected and analyzed in a consistent, 
transparent, and replicable fashion. 
 
2.2.1 Regional GHG Inventory Boundaries and Parameters 
GHG inventory boundaries refer to geographic boundaries, time boundaries, and 
functional boundaries.  The boundaries established for the WNY GHG inventory 
include the following: 
 
■ Geographic Boundary: Activities analyzed occur within the WNY region, in 

the counties of Allegany, Cattaraugus, Chautauqua, Erie, and Niagara.   
 
■ Time Boundary: Activities analyzed occur within the time frame of one year, 

providing an annual total comparable to other standard GHG inventories. The 
NYGHG Protocol established 2010 as the baseline year for this effort, to co-
incide with the U.S. Census. This also provides the most recent year where 
most data is available.  For some sectors, 2010 data are not available, and in 
these cases the most recent data are used. 
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■ Functional Boundary: The extent of GHG emission impacts is global, and 

therefore quantification of impacts from objects and activities can extend back 
to the extraction of raw materials and forward to the final disposal, resulting in 
a full life-cycle analysis. Establishing the functional boundary of this project 
is more difficult than establishing the other boundaries.  In most cases, the ge-
ographic boundaries of the region were used to delineate the functional 
boundaries. For example, in the transportation analysis, vehicle miles traveled 
(VMT) on regional roads are considered, rather than trip number and length. 
Functional boundaries for each sector are defined in the discussion of each 
sector in this document. 

 
In addition to boundaries, other GHG inventory parameters include source sector 
divisions and emission types to be included. 
 
2.2.2 GHG Emission Source Sectors 
The inventory includes an evaluation of the following source sectors:   
 
■ Energy  
 
■ Electricity generation   
 
■ Electricity consumption 
 
■ Direct consumption of fuel (natural gas, stationary fuel oil, bottled gas, and 

wood and biomass. 
 
■ Transmission losses 
 
■ Industrial uses and processes 
 
■ Transportation 
 
■ On-road transportation 
 
■ Rail, aviation, and commercial marine vessels 
 
■ Off-road, (or non-road) equipment and vehicles (for construction, landscap-

ing, recreation, etc.) 
 
■ Waste and wastewater 
 
■ Agriculture 
 
■ Animal management (manure management, enteric fermentation) 
 
■ Agricultural management (fertilizer use, nitrogen-fixing crops) 
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■ Forest carbon and urban trees 
 
2.2.3 GHG Emission Types and Quantification 
This inventory evaluates the impact carbon dioxide (CO2), methane (CH4), and 
nitrous oxide (N2O), as well as hydrochlorofluorocarbon (HCFC) and chloro-
fluorocarbon (CFC), and sulfur hexafluoride (SF6) that are primarily released as 
fugitive emissions.  These six GHGs are internationally recognized as the pre-
dominant man-made greenhouse gases contributors and are also specified as such 
by EPA’s MRR program (74 FR 209). 
 
Different GHGs also have different capacities to trap heat in the atmosphere, i.e., 
global warming potential (GWP). For example, CH4 has 21 times the impact on 
global warming compared with CO2, and N2O has 310 times the impact (74 FR 
209).  In order to compare and sum the impacts of different gases, all six defined 
emissions are quantified in terms of CO2 impacts or CO2 e, calculated by multi-
plying emissions by their respective GWP.  
 
As is customary for GHG inventory reporting, all emissions are reported in metric 
tons (MT) of carbon dioxide equivalent (MTCO2e). To account for the difference 
in magnitude, total regional emissions are reported as million MTCO2e, while 
per-capita emissions are reported as MTCO2e.  
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3 WNY GHG Inventory Data 
Collection, Calculation Methods, 
and Results 

3.1 Electricity Generation and Consumption 
Electricity is categorized and tabulated in two separate ways in the GHG invento-
ry: generation and consumption. Generation refers to the electricity created at 
power plants in the region, and the direct GHG emissions are calculated based on 
the specific type of fuel used.  Consumption refers to electricity used in the re-
gion. These emissions are considered indirect and are calculated from sales data 
provided by utility companies and upstate NY average emission factors provided 
by the EPA’s Emissions and Generation Resource Integrated Database (eGRID) 
(EPA 2012). The difference between generation and consumption, allowing for 
the transmission and distribution losses from regional consumption, represents 
electricity that is exported and therefore consumed outside the region.  
 
Electricity generation was analyzed by fuel type.   The 2010 data on the fuel type 
and volume and electricity generated and provided to the grid for all electricity-
generating facilities in the region were collected from Department of Energy 
(DOE) Energy Information Administration (EIA) reporting programs (Form 
923)(USEIA2011). GHG emission factors for each fuel type from the 2009 EPA 
GHG Mandatory Reporting Rule (MRR) Calculation Methodology Requirements 
were used to calculate GHG emissions (74 FR 209 ), using emission factors pre-
scribed by this regulation (40 CFR 98). The assumptions related to the impacts of 
biogenic sources, e.g., wood and biomass, landfill gas, and waste-to-energy 
sources, were consistent with the requirements of the MRR methodology.  
 
The boundaries established for this GHG inventory include the consumption of 
energy by the population, not generation, and therefore these data are not included 
in the region’s total for energy or GHG emissions.  However, the NYGHG Proto-
col Group acknowledged that the accuracy of the generation data, as well as its 
annual compilation, provided an excellent opportunity to assess the specific GHG 
emission impacts from generation with the regions and ultimately throughout the 
state.  Figure 2 indicates regional electricity generation in megawatt-hours (MWh) 
by fuel type. 
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Figure 2 Western New York 2010 Grid-tied Electricity Generation  

 
 
The WNY region generated 23.8 million MWh in 2010, producing 9.8 MT CO2e.  
Most of this energy, more than 13.6 million MWh, was generated without direct 
GHG emissions at the Robert Moses hydro-electric plant in Niagara County. This 
renewable source, in addition to energy generation from wind, biomass, landfill 
gas, and waste-to-energy sources, results in a regional renewable energy percent-
age of 58% for 2010.  This is one of the WNY energy sustainability indicators.  
 
As renewable energy results in almost zero emissions, most GHG emissions from 
electricity generation in the region is from the use of coal.  Figure 3 shows the 
GHG emissions from WNY grid-tied electricity generation. 
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Figure 3  WNY 2010 Grid-tied Electricity Generation GHG Emissions 

 
The WNY CGC Sustainability Plan Energy Working Group also identified an in-
dicator of the average CO2/MWh, specific to the 2010 energy usage type and vol-
ume for the region. This average provides a snapshot of the GHG impacts from 
electricity generation within the region and can be compared with the consump-
tion based eGRID emission factors established by the EPA.  While the EPA fac-
tors are calculated for application to end use consumption and do not include effi-
ciency, transmission, or distribution losses, the comparison of the regional genera-
tion average with the eGRID average demonstrates how the region’s generating 
facility emissions compare with the state average. Figure 4 illustrates the average 
CO2 emissions based on the different fuel types used for electricity generation in 
WNY in 2010, resulting in an average of 900 CO2 lbs/ MWh. 
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Figure 4 2010 Average Western New York CO2 Emissions from Electricity 

Generation by Fuel Type 
 
Electricity consumption in the region is based on utility sales data and categorized 
by residential, commercial, and industrial usage. Electricity sales data were col-
lected from New York State Electric and Gas (NYSEG), National Grid, and five 
municipal electricity suppliers, by county. Electricity usage within Rochester Gas 
and Electric (RGE) territories was not provided but was estimated to make up 
about 1% of the regional total and quantified based on average usage data provid-
ed and the territory’s population (U.S. 2010 Census 2012). GHG emissions are 
calculated based on eGRID2012 emission factors for consumption in upstate NY 
(NYUP). Table 1 shows eGRID2012 CO2 emission factors for New York State 
(EPA 2012). 
 
Table 1 eGRID2012 CO2 Emission Factors for New York State 
 CO2 lbs/MWh 
eGRID2012 NYUP (All Upstate NY) 497.92 
eGRID2012 NYCW (NYC/Westchester) 610.67 
eGRID2012, NYLI (Long Island) 1347.99 
 
In the WNY region, 9.0 million MWh of electricity were consumed. Using 
eGRID’s emission factors, 2 million MT CO2e is attributed to the region’s use of 
electricity. This represents 11% of the regional GHG emissions total. Sixty per-
cent of the electricity generated in WNY was exported to other regions of the 
state. Figure 5 shows the percentage of electricity consumption by sector. 
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Figure 5  WNY 2010 Electricity Consumption by Sector 

 
 
3.2 Direct Stationary Energy Consumption 
Direct stationary energy consumption includes the use of natural gas, distillate 
and residual fuel oil (but not gasoline), propane and liquid natural gas (LNG), and 
wood or bio-mass, primarily for heating buildings and water. This energy use in 
residential, commercial, and industrial facilities amounted to 6.4 million MT 
CO2e, or 36% of WNY regional GHG emissions. Figure 6 summarizes GHG 
emissions from direct stationary energy use in the region by type of energy (ex-
cluding direct emissions from electricity generation, which is summarized above).  
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Figure 6 WNY 2010 GHG Emissions from Direct Stationary Energy Usage in 

WNY by Type*  
*excluding electricity generation 

 
 
Because accurate and complete Tier II Direct energy use data are not available for 
the region, direct consumption of stationary fuels are calculated using a Tier I, or 
“top down approach, with energy data collected from 2010 state-wide fuel use 
data from the EIA State Energy Data System (SEDS)(USEIA 2012) and allocated 
to each county in the residential, commercial, and industrial sectors using differ-
ent allocation methods, chosen to best represent energy usage at the regional level 
throughout the state. While this method provides consistency between the regions 
and best represents the total regional energy use for 2010, it may not accurately 
represent actual energy usage from specific or individual residential, commercial, 
and industrial sources in the region. 
 
Residential energy use is allocated using 2010 heating degree days (HDD), the % 
of household energy use by type as defined by the three-year average of the 
American Community Survey (ACS), and the number and size of houses as re-
ported in the 2010 U.S. Census ) (U.S. Census 2012). The three-year average was 
used in WNY, instead of the five- year average recommended by the Protocol 
group, because it more closely matched 2010 Census data on the number of hous-
es in the region.   
 
Commercial energy use is allocated using 2010 HDD, the % of energy use by 
type as defined by the residential sector, the number of employees by business 
type as reported by the New York State Data Center, and the average energy per 
worker, per square foot space for each type of business reported by the EIA 
Commercial Building Energy Consumption Survey.  
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Industrial energy use is not based on an allocation method. Reported energy use is 
collected from NYS Department of Environmental Conservation (NYSDEC) Title 
V Air Quality Permitting information.(NYSDEC, 2012b)  For all usage sectors, 
GHG Emission Factors for each fuel type are calculated using 2009 EPA GHG 
Mandatory Reporting Rule (MRR) emission factors and calculation methodology 
requirements. 
 
3.3 Transportation 
Energy consumption from the operation of vehicles and mobile sources includes a 
broad range of uses. All mobile sources produced 6.6 million MT CO2e, or 37% 
of regional GHG emissions (see Figure 7). On-road vehicle travel represents the 
majority of transportation emissions, while emissions from aircraft, rail, and ma-
rine vessels represent a small percentage of this category.  Off road, or non-road 
mobile sources such as construction equipment, landscaping equipment, and rec-
reational vehicles (including boats and snowmobiles) are considered as well.  On-
road and rail sources fuel consumption was estimated and then GHG emission 
factors and GWP were used in accordance with the EPA’s GHG MRR (74 FR 
209) to quantify GHG emissions in CO2e.  For aircraft, commercial vessels, and 
off-road vehicles and equipment, CO2 emissions are estimated based on reported 
CO2 data or calculated using emission modeling.  CH4 and N2O are estimated 
based on a ratio to CO2, and emissions are standardized to a CO2e basis by multi-
plying the emissions by the applicable GWP. 
 
 

 
Figure 7 WNY 2010 Transportation GHG Emissions 
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3.3.1 On-Road Transportation 
On-road transportation includes motor vehicle travel on roads. On-road vehicles 
include passenger cars, light duty trucks (e.g., mini-vans, pick-up trucks), heavy 
duty trucks, buses, and motorcycles.  The combustion of fuel in motor vehicles 
generates emissions of CO2, CH4 and N2O.   For the purposes of this inventory, it 
was assumed that all vehicles use either E-10 gasoline or diesel.  E-10 gasoline is 
a blend of gasoline that contains 10% ethanol.  GHG emissions from on-road ve-
hicles were calculated based on an estimate of all vehicle miles traveled within 
the geographic region, regardless of origin or destination. On-road transportation 
produced 5.6 million MTCO2e, or 31% of regional GHG emissions. 
 
On-road vehicle travel distance was based on New York State Department of 
Transportation (NYSDOT)-modeled VMT data that has been prepared for all 
New York State counties (NYSDOT 2009).  The county-level VMT data are es-
timates of travel by all vehicles in each county.  The data are based on model year 
2009 and are summarized by functional roadway classes (e.g., interstates, local 
roads, major arteries) and area types (e.g., urban, rural).   This overall VMT was 
then separated into VMTs by the different vehicle classes (and fuel types) by us-
ing vehicle mix data for each NYSDOT region from the NYSDOT’s Environmen-
tal Science Bureau.   The vehicle classes were then consolidated into more general 
vehicle types.   Fuel consumption was calculated by multiplying the VMT of each 
vehicle type by an applicable fuel consumption rate (fuel economy) for the vehi-
cle type.  Fuel economy values were based on national average values reported by 
the U.S. Department of Transportation (USDOT) Federal Highway Administra-
tion for 2010 (USDOT 2010). 
 
In order to estimate annual GHG emissions, annual E-10 gasoline and diesel fuel 
consumption for each vehicle type was multiplied by emission factors for CO2, 
CH4 and N2O for each fuel type listed in federal regulations for mandatory report-
ing for GHGs (74 FR 209 ) .  The emissions of each individual GHG were stand-
ardized to a CO2e basis by multiplying the emissions by the applicable GWP as 
listed in 40 CFR 98. 
 
3.3.2 Air Transportation 
Air transportation includes airplanes and helicopters that operate from airports. 
(Very small airfields were not included in this inventory.)  The combustion of fuel 
in aircraft generates emissions of CO2, CH4 and N2O.  For the purposes of this 
inventory, it was assumed that all aircraft use kerosene-type jet fuel.  Air transpor-
tation produced 0.1 million MTCO2e, or less than 1% of regional GHG emissions. 
 
The calculation of fuel consumption and CO2 emissions from aircraft at each air-
port in the region was completed using the Emission and Dispersion Modeling 
System (EDMS) Version 5.1.3.  EDMS is a combined emissions and dispersion 
model used for assessing air quality at civilian airports and military air bases 
(EDMS 2011).  The model was developed by the Federal Aviation Administration 
(FAA) in cooperation with the United States Air Force (USAF).  The model in-
cludes a database of fuel use rates and CO2 emission rates of a wide range of spe-
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cific aircraft types.  The emissions and fuel use are calculated for each individual 
aircraft operation at or near the airport for both takeoff (taxi out, takeoff, climb 
out) and landing (approach, taxi in).  An EDMS run was completed for each air-
port in the region.  The outputs from each run included overall annual fuel con-
sumption and CO2 emissions for aircraft operations (i.e., takeoffs/ landings) for 
the airport.   
 
Aircraft emission data is difficult to quantify and allocate, since so much of these 
emissions take place beyond the geographic regional boundaries. Members of the 
NYGHG Protocol Group had produced Aircraft emission estimates for their re-
gions using a variety of methods, and there was no consensus how to determine 
the functional boundaries. As such, it was decided that aircraft emissions would 
be reported in the GHG inventory, but not included in the “Roll Up” total to be 
reported to NYSERDA.   
 
For this analysis, the functional boundaries has been defined as recommended by 
the FAA for aircraft operations. While total emissions have been reported to 
NYSERDA without these emissions, they have been included in the “Rolled up” 
totals discussed throughout the WNY GHG Inventory and Sustainability Plan, 
because the WNY regional planning team determined this was appropriate for the 
WNY GHG Inventory.   
 
3.3.3 Commercial Marine 
Commercial marine transportation includes large commercial vessels with opera-
tional activities in waterways in each county in the region.  The combustion of 
fuel in marine vessels generates emissions of CO2, CH4 and N2O.  For the purpos-
es of this inventory, it was assumed that commercial marine vessels use residual 
fuel oil or diesel.  The CO2 emissions were calculated examining the emissions of 
oxides of nitrogen (NOx) and sulfur dioxide (SO2) from commercial vessels as 
reported for each county in EPA’s 2008 National Emission Inventory (NEI)(EPA 
2008).   CO2 emissions were estimated using a ratio of CO2 emissions to SO2 
emissions for each fuel type.  In order to estimate annual CH4 and N2O emissions, 
fuel consumption for commercial marine vessels was multiplied by emission fac-
tors for CH4 and N2O for the applicable fuel type as listed in federal regulations 
for mandatory reporting for GHGs  (40 CFR 98).  Commercial marine transporta-
tion produced 0.04 million MTCO2e, or less than 0.5% of regional GHG emis-
sions. 
 
3.3.4 Rail 
Similar to the on road analysis, the functional boundaries of Rail transportation 
data for the region are limited to the geographic boundaries of the region, and 
therefore the GHG emissions represent the railroads and rail traffic that occurs 
within each county of the region.  The combustion of fuel in railroad locomotive 
engines generates emissions of CO2, CH4 and N2O.  For the purposes of this in-
ventory, it was assumed that railroad engines use primarily diesel, with the excep-
tion of the City of Buffalo subway, which uses electricity. The primary source of 
fuel consumption data for railroad systems was a 2002 New York State Locomo-
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tive Survey conducted by NYSERDA (NYSERDA 2007).   The survey includes 
county-level fuel consumption estimates for large long-distance railroad systems 
and system-wide fuel consumption estimates for smaller railroad systems.  As 
needed, fuel consumption was separated into individual counties by reviewing 
NYSDOT railroad system maps (NYSDOT 2011) and assuming equal railroad 
use over the lines.  Rail transportation produced 0.2 million MTCO2e, or 1% of 
regional GHG emissions. 
 
3.3.5 Off-Road Equipment and Vehicles 
Off-road mobile transportation includes mobile agricultural, commercial, con-
struction, mining, industrial, lawn/garden, logging, marine pleasure craft, and/or 
recreational equipment.  The combustion of fuel in mobile off-road equipment 
generates emissions of CO2, CH4 and N2O.   For the purposes of this inventory, it 
was assumed that all equipment uses either gasoline, diesel, compressed natural 
gas (CNG), or liquefied petroleum gas (LPG) (LPG is often in the form of pro-
pane).  Off-road activities produced 0.7 million MTCO2e, or 3.7% of regional 
GHG emissions. 
 
NYSDEC provided estimates of CO2 emissions for all off-road mobile equipment 
categories for each county, based on output from NONROAD model runs con-
ducted by NYSDEC using 2007 data and the 2005 version of NONROAD for 
state-wide air quality inventory (NYSDEC 2012c).  NONROAD is an EPA emis-
sion model used to calculate past, present, and future emission inventories for all 
off-road mobile equipment categories except commercial marine, locomotives, 
and aircraft (EPA 2005).  In order to estimate annual CH4 and N2O emissions, 
fuel consumption for commercial marine vessels was multiplied by emission fac-
tors for CH4 and N2O for the applicable fuel type as listed in federal regulations 
for mandatory reporting for GHGs (40 CFR 98). 
 
3.4 Industrial Process Sources 
Emissions resulting from industrial processes or fugitive system emissions are 
considered separately from building and facility emissions.  These emissions in-
clude emissions from industries such as metal processing and pulp and paper pro-
duction as well as the fugitive refrigerants and lubricants SF6, HCFC, and CFC.  
Industrial process emissions are limited to the emissions from large process 
sources and reported as required by the EPA MMR, which is available from the 
EPA’s Greenhouse Gas Reporting Program (GHGRP) (EPA 2012c). As deter-
mined by the Protocol Group, smaller sources are not included.  The sources that 
are reported in WNY are the iron, steel, and ferroalloy industries, which produce 
0.25 million MT CO2e, or 1.4% of regional emissions.  
 
Estimates of fugitive emissions of ozone-depleting substances (or ozone-depleting 
replacements) such as HCFCs and CFCs were calculated using the EPA 2009 
Draft Guidance method (EPA 2010).  These emissions are estimated from the na-
tional per/capita emissions for all WNY counties, based on county population. 
This covers fugitive emissions from lubricant uses and heating and cooling 
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equipment, including building and mobile refrigeration uses. These emissions to-
tal 0.32 million MT CO2e, or 1.8% of regional emissions.  
 
SF6 emissions are estimated by apportion the 2010 national SF6 emission inven-
tory total for the state (EPA 2012c) on a county-based ratio of EIA-reported total 
state electricity consumption (USEIA 2012) to electricity consumption in each 
county;  0.03 million MT CO2e are attributed to SF6 emissions, which is less than 
1% of regional emissions. 
 
3.5 Energy Transmission Losses 
GHG emissions are also attributed to losses in energy resulting from transmission, 
either through the loss of power through the generation of heat by electricity or 
from direct emission losses of natural gas. To estimate electricity transmission 
losses, the method recommended by EPA’s eGRID is used (USEPA 2012s): the 
average eastern grid loss rate of 5.82% is applied to regional electricity consump-
tion; 0.12 million MT CO2e is estimated to result from the electricity transmission 
losses, which is less than 1% of regional emissions.  
 
Losses from natural gas systems represent a larger percentage of regional emis-
sions than electricity losses.  Natural gas is primarily methane, which has a GWP 
21 times that of CO2.  In addition, natural gas is the most used fuel in WNY. The 
Protocol Group determined that emissions will be estimated using the statewide 
average of 1.8% as documented by National Grid in 2010 PSC Reporting. When 
considering all natural gas used for residential, commercial, and industrial facili-
ties and for electricity generation, 0.85 million MT of CO2e result from natural 
gas transmission losses, or 5% of GHG emissions in the WNY region. 
 
3.6 Solid Waste and Wastewater Management 
Unlike energy use emissions, which are mostly CO2, emissions from waste and 
wastewater management consist primarily of CH4 and N2O, resulting from the 
breakdown of organic materials. Most waste-related methane emissions are con-
trolled by methane capture for energy production or flaring. GHG emissions are 
attributed to the region based on the amount of waste generated during 2010. 
Waste and wastewater produce only a small amount of GHG emissions in our re-
gion (1.8% and 0.8%, respectively).   
 
Waste emissions were estimated in two different ways for the GHG Inventory. 
Direct emissions from Waste facilities, or Scope 1 emissions, have bee reported 
but are not included in the roll up of total regional emissions.  Most landfill me-
thane, more than 70%, is captured and used to generate electricity in the region’s 
five landfills or the single waste-to-energy facility in the region, reducing the cli-
mate impacts of the methane by preventing its release into the atmosphere and 
replacing other GHG-emitting fuels used for electricity generation. Because of the 
high GWP of methane emissions, landfills in WNY are considered large GHG 
emitters, in accordance with the EPA MRR, and therefore GHG emission report-
ing is available from the GHGRP (EPA 2012c). Total emissions as reported for all 
waste facilities in 2010 EPA MRR GHG reporting data, except for the Allegany 
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County landfill, which did not report.  Emissions are calculated based on average 
per waste tonnage at the Hyland landfill, also in Allegany. The total emissions 
from waste facilities in 2010 are 0.77 million MT CO2e. 
 
 
The Protocol Group determined that it is necessary to allocate waste-related emis-
sions based on waste generation, instead of waste received data from facilities. 
Therefore, an indirect, or Scope 3, estimation of methane emissions is calculated, 
using annual regional waste generation and a First-Order Decay (FOD) Model to 
estimate all emissions that would result from the waste generated.  Waste genera-
tion data were obtained for 2010 from the NYSDEC and compiled by NYSERDA 
for the Protocol Group to provide this allocation (NYSERDA 2012), and emis-
sions were estimated using the California Air Resource Board (CARB) FOD 
Model (CARB 2011) and assuming an average methane capture of 75%(from 
flaring or energy recovery).   
Wastewater emissions are calculated using the EPA State Inventory Tool, 
Wastewater module, using NYS defaults (EPA 2012d) and the 2010 population 
from the 2010 U.S. Census (U.S. Census 2012). The total emissions estimated 
from wastewater processing in 2010 are 0.14 million MT CO2e. 
 
3.7 Agriculture  
The three major agricultural sources of GHGs are emissions of N2O from soils, 
which are the result of applying nitrogen fertilizers; emissions of CH4 and N2O 
from manure management; and CH4 emissions from livestock digesting their feed, 
known as enteric fermentation. The CH4 used to estimate agricultural GHGs are 
described in the EPA’s Draft Regional Greenhouse Gas Inventory Guidance (EPA 
2010). The CO2e of these CH4 emissions are calculated by multiplying the 
amount of CH4 times its global warming factor of 21(40 CFR 98).  Similarly, CO2 
equivalents of N2O emissions are calculated by multiplying the amount of N2O 
times its global warming factor of 310 (40 CFR 98). Two percent of total regional 
GHG emissions are from agricultural Sources. 
 
3.7.1 N2O Emissions from Agricultural Soils 
The EPA method multiplies the estimated total amount of inorganic and organic 
fertilizer applied to farmland in the region by a factor of 1%, which is the amount 
of N2O that is given off per unit of nitrogen in the fertilizers.  The amount of ni-
trogen applied in inorganic fertilizer was estimated by the EPA’s estimate of ferti-
lizer purchased in New York State (EPA 2010) and assumes that virtually all fer-
tilizer purchased in the state is applied to cropland.  An average amount of ferti-
lizer per acre of cropland was calculated by dividing the total fertilizer purchased 
by the total cropland in the state (USDA 2009). That average was multiplied by 
the acres of cropland in each county of the region, according to the 2007 Census 
of Agriculture (USDA 2009). The organic fertilizer applied was assumed to be 
limited to bio-solids from New York State facilities approved for land application 
(NYSDEC 2012) and was assumed to have a nitrogen content of 5% (NCSU n.d.; 
Kelley et.al. 1984).  Although manures are used as organic fertilizers, EPA guid-
ance accounts for GHG emissions from manure in separate calculations. The total 
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emissions estimated from the application of fertilizer in the region in were 0.025 
million MT CO2e. 
 
3.7.2 Manure Management 
The manure of cattle, swine, poultry, sheep, goats, and horses generates emissions 
of both CH4 and N2O.  Estimated CH4 emissions are based on the number of each 
type of farm animal and a manure management factor for each animal type.  The 
manure management factor varies with the typical weight (or mass) of the animal, 
the amount of volatile solids typically contained in that animal’s manure, and the 
quantity of CH4 that can be produced from the volatile solids of that animal’s ma-
nure.  Estimated N2O emissions are based on the number and typical mass of each 
type of animal, the amount of N excreted by each animal type, and an emission 
factor based on how the manure is stored before applying to fields. Data from 
2007 from the USDA is the most recent data available for animal populations in 
the region (USDA 2009).  The total emissions estimated from manure manage-
ment in the region are 0.06 million MT CO2e. 
 
3.7.3 Enteric Fermentation 
Agricultural animals, especially ruminants (i.e., cattle), generate CH4 through the 
digestion of feed through a process of fermentation in their digestive tracts.  The 
CH4 produced by enteric fermentation is estimated based on the population of ag-
ricultural animals—provided by the USDA (USDA 2009) —multiplied by an 
emission factor for each animal type. The total emissions estimated from enteric 
fermentation in the region are 0.32 million MT CO2e. 
 
3.8 Forestry 
Forests in rural areas and even in some urban areas can represent a major carbon 
sink, as the vegetation absorbs CO2 and stores the carbon within its fibers. The 
release of this stored carbon through removal resulting from harvest or develop-
ment results in the generation of emissions, from the burning or decay of the ma-
terials, and also from the loss of the regular intake of CO2 from that vegetation.    
While this source of emissions and sinks is a complex and difficult sector to esti-
mate accurately, the GHG inventory provides an assessment of current carbon 
sink values of existing rural and urban forests within the region.   Research into 
the amount of carbon stored in trees and forests has been used to estimate the total 
CO2e stored in the region’s forests and also the annual amount of GHG emissions 
absorbed by urban trees. In addition, urban trees can provide an important carbon 
sink in the region.  
 
3.8.1 Carbon Sequestration by Forests 
Forests uptake CO2 through photosynthesis and store the carbon in the branches, 
stems and roots.  The amount of CO2 stored by forests is calculated by multiply-
ing the acres of each type of forest in the region (defined by the dominant species 
or group of species) (USFS 2010) times a factor representing the quantity of  car-
bon stored per acre of each type of forest (called the carbon stock factor) (NCASI 
2012).  The carbon stock factor depends on the species of trees and the typical 
quantities of woody material of those forest types and can vary over time and 
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from one area to another.  The carbon stock factor is determined for each county 
and is updated frequently (every few years) as conditions vary. While forests are 
responsible for large annual sinks, this is not a data point that is easily estimated, 
or even logically applicable to the discussion of man-made carbon covered by this 
inventory, although, removing a forest for development can have the impact of 
releasing the stored carbon in the existing forest.  Since this change is difficult to 
track, and more difficult to assess accurately, the region’s total carbon storage has 
been estimated to provide information for discussion about the value of this re-
source rather than to provide a questionable annual impact. It is estimated that 306 
million MT CO2e is sequestered in WNY regional forests. 
 
3.8.2 Urban Trees 
Urban trees uptake CO2 as they mature and can be a significant sink of CO2 at the 
regional level.  Since urban trees are not widely diverse or complex, compared 
with forest ecosystems, they provide an easier point of quantification than forest 
eco-systems, based on an average age, type, and density of tree cover. The 
amount of CO2 sequestered by urban trees can be estimated as a function of the 
size of urban areas and the percentage of that area with tree cover (data provided 
by Greenfield 2012).  The EPA’s national average net sequestration rate for urban 
trees of 222.80 metric tons of CO2 per square kilometer was used for this invento-
ry (EPA 2010).  While this method provides an annual number, it is also included 
in this inventory not to provide part of the total impact quantification but for dis-
cussion, information, and comparison. Urban trees sequester 0.3 million MT CO2e 
of GHG emissions annually in WNY. 
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A WNY GHG Inventory Reporting 
Template 

 



Reporting Region Western New York

REDC in Total 17,371,093.37                                            

REDC Emissions Summary CO2e Roll Up Numbers (MTCDE)

Note:  Due to overlapping regional data, and because county 
totals hide specific differences between counties, county level 
totals are not appropriate.  County level data are available in 
each sector, where comparison is more useful and informative. 

NYSERDA 
Cleaner Greener Communities / Climate Smart Communities 
Regional Level GHG Reporting Template 
 
Instructions 
 
Please use this template to report summary regional GHG inventories to NYSERDA as 
part of your final deliverables for the regional GHG inventory.  Fill it out and rename 
the sheet "REDC_NAME.CGC Final GHG Inventory.2010.xlxs".  
 
In this template there are two tabs, "Emissions by Source"  and the "Roll Up Report".  
Emissions by Source shows all direct and indirect emissions sources  considered by 
the GHG Working Group for inclusion in the inventory, and the Roll Up Report reflects 
the consensus decision for which sources are to be included when totaling the 
regions GHG inventory into a single number .  The final submission should the two 
tabs for the REDC in total, and two additional tabs for each county separately.  For 
county tab names, please rename "REDC" to the name of the county.   
 
We understand each region will have its own custom way of managing data and 
calculations so please cut and paste summary results from from your own data sheets 
into this template.  Although you may create dynamic links to this template from your 
analysis sheets  when filling it out, please submit this template without these links.   
 
Protocol Compliance Statements.  In the REDC level tabs only, please fill in Columns P 
through R, and indicate if your methods adhered to methods in Column O that 
summarize NY GHG Working Group consensus decisions with "Rec" standing for the 
recommended methods and "Alt" standing for an acceptable alternative methods.  Its 
not required that all methods adhere to the recommended or alternate methods, but 
please indicate any deviations, justifications, findings, or recommendations you have 
for additional methods to consider. It may help you to select Columns O-P and choose 
the "wrap text" format to help you read the methods. 
 
Please Fill in the Summary Table on the Cover Sheet tab to the right at the conclusion 
of filling out there data sheets.   You may dynamically link these numbers to the other 
sheets in this template. 
 
Color Coding- in general a Green cell requires a value or entry, a while cell is optional. 



REDC / County Name Western New York

Color Code
REQUIRED, though some data may be zero or considered to small to count
OPTIONAL
DO NOT Report Data in these cells

Scope 1 Scope 2 Scope 3 Biogenic Metric Unit Value
Built Environment Residential Energy Consumption

WNY Electricity Consumption Electricity / Steam 849,100             Yes Consumption MMBTU 12,764,923            
WNY Direct Residental Fuel Consumption Natural Gas 3,294,931                   Yes Consumption MMBTU 62,084,167            
WNY Direct Residental Fuel Consumption Propane / LPG 142,281                      Yes Consumption MMBTU 2,250,242              
WNY Direct Residental Fuel Consumption Distillate Fuel Oil (#1, #2, Kerosene) 123,834                      Yes Consumption MMBTU 1,668,724              
WNY Direct Residental Fuel Consumption Wood 11,367                        540118.322 Yes Consumption MMBTU 5,758,191              

Commercial Energy Consumption

WNY Electricity Consumption Electricity / Steam 603,564             Yes Consumption MMBTU 9,073,653              
WNY Commercial Direct Fuel Consumption Natural Gas 2,234,774                   Yes Consumption MMBTU 42,108,350            

WNY Commercial Direct Fuel Consumption Propane / LPG 40,209                        Yes Consumption MMBTU 635,928                  

WNY Commercial Direct Fuel Consumption Distillate Fuel Oil (#1, #2, Kerosene) 86,370                        Yes Consumption MMBTU 1,163,875              

WNY Commercial Direct Fuel Consumption Residual Fuel Oil (#4 and #6) -                              Yes Consumption MMBTU -                          

WNY Commercial Direct Fuel Consumption Coal 870                              Yes Consumption MMBTU 8,461                      

WNY Commercial Direct Fuel Consumption Wood 2,704                           128502.075 Yes Consumption MMBTU 1,369,958              
Industrial Energy Consumption

WNY Electricity Consumption Electricity / Steam 588,735             Yes Consumption MMBTU 8,850,729              

WNY Industrial Title V Consumption Natural Gas 363,856                      Yes Consumption MMBTU 6,855,891              

WNY Industrial Title V Consumption Propane / LPG 352                              Yes Consumption MMBTU 5,570                      

WNY Industrial Title V Consumption Distillate Fuel Oil (#1, #2, Kerosene) 486                              Yes Consumption MMBTU 6,558                      

WNY Industrial Title V Consumption Residual Fuel Oil (#4 and #6) 1,383                           Yes Consumption MMBTU 18,360                    

WNY Industrial Title V Consumption Coal 87,443                        Yes Consumption MMBTU 928,986                  

WNY Industrial Title V Consumption Wood 1,430                           67962.9776 Yes Consumption MMBTU 724,552                  
Energy Generation and Supply Energy Generation and Supply

WNY Elec Generation GHG Analysis Coal 8,752,950                   No Consumption MMBTU 91,058,962            

WNY Elec Generation GHG Analysis Natural Gas 205,268                      No Consumption MMBTU 3,867,725              
WNY Elec Generation GHG Analysis Distillate Fuel Oil (#1, #2 and #4) 15,843                        No Consumption MMBTU 213,496                  

WNY Elec Generation GHG Analysis Residual Fuel Oil (#4 and #6) -                              No Consumption MMBTU -                          

WNY Elec Generation GHG Analysis Wood / Biomass 1,360                           64628.2 No Consumption MMBTU 689,000                  

WNY Elec Generation GHG Analysis MSW 317,075                      519310.772 No MSW Combusted MMBTU 10,158,733            
WNY Elec Generation GHG Analysis Other 531,005                      5,222,374              

WNY Electricity Consumption Electricity T/D Losses 118,809             Yes Losses MMBTU 1,786,118              

WNY Elec Generation GHG Analysis and WNY 
Direct Fuel Consumption Natural Gas T/D Losses 854,825                      Yes Losses MMBTU

WNY Electricity Consumption Use of SF6 in the Utility Industry 27,326                        Yes Consumption MMBTU -                          
Industrial Processes Industrial Processes
Not Reported Cement Production Yes
WNY Industrial Sources Iron and Steel Production 30,527                        Yes
WNY Industrial Sources Ferroalloy Production 215,035                      Yes
Not Reported Aluminum Production Yes
Not Reported Paper and Pulp Yes
Not Reported Limestone Use Yes
Not Reported Soda Ash Use Yes
Not Reported Semi-Conductor Manufacturing Yes
Not Reported Glass Production Yes
Not Reported Chemical Manufacturing Yes
Product Use (Ozone Depleting Substances) Product Use (Ozone Depleting Substances)

WNY Industrial Sources All Refrigerants- except SF6 320,462                      Yes

DRAFT Reporting Template CGC.  Emissions in MTCDE Related GHG Metrics / Activity Data
Rolled Up?

REDC Emissions By Source and Sector 
Year: 2010  



Scope 1 Scope 2 Scope 3 Biogenic Metric Unit Value
Transportation Energy On-road

WNY Emission Summary - Onroad Motor Gasoline (E-10) 4,606,263                   334,311 Yes Consumption MMBTU 70,246,453            

WNY Emission Summary - Onroad Diesel 1,019,081                   Yes Consumption MMBTU 13,732,581            

Not Reported Ethanol (E-85) No Consumption MMBTU

Not Reported Biodiesel No Consumption MMBTU

Not Reported Electricity Consumption No Consumption MMBTU
Rail

WNY Emission Summary - Rail Diesel 176,640                      Yes Consumption MMBTU 2,380,310              
WNY Emission Summary - Rail Electricity Consumption 1,745                 Yes Consumption MMBTU 26,240                    

Marine
WNY Emission Summary -Com Marine Gasoline Yes Consumption MMBTU
WNY Emission Summary -Com Marine Distillate Fuels 22,768                        Yes Consumption MMBTU 306,814                  
WNY Emission Summary -Com Marine Residual Fuels 14,586                        Yes Consumption MMBTU 193,574                  

Air

WNY Emission Summary-Aircraft All Fuels (Jet and Aviation Gasoline) 102,387                      No Consumption MMBTU 1,434,669              
Off-road Mobile

WNY Emission Summary-Nonroad All Fuels (Diesel and Gasoline) 670,845                      Yes Consumption MMBTU 9,431,031              
Waste Management Solid Waste Management

WNY Waste Landfill Methane and Combustion 770,882                      315,347               194944.282 Yes - ONLY Scope 3 MSW+CD Generated Tonnes 1,745,986              

Not Reported MSW incineration  (non grid connected) Yes MSW+CD Processed Tonnes 1,745,986              
Sewage Treatment MSW Sent for Incineration Tonnes -                          

WNY Waste water Central WWTPs and Septic Systems 140,000                      Yes MSW incinerated in Boundar Tonnes -                          
Agriculture Livestock

GHG_WNY_Agriculture Enteric Fermentation 318,167                      Yes
GHG_WNY_Agriculture Manure management 59,707                        Yes

Crop Production and Soil Management
GHG_WNY_Agriculture Use of Fertilizer 25,269                        Yes
Not Reported Crop Residue Incineration No
Land Use and Forestry
GHG_WNY_Forest Urban Forest Annual Reserve 294,515                      No
GHG_WNY_Forest Forest Carbon Reserve (TOTAL) 306,053,327               No

Grand Totals Gross Totals 14,893,793                 2,161,954          315,347               1,849,777    17,371,093                 
Total with Aircraft (as reported in WNY 
Sustainability Plan) 14,996,180                 2,161,954          315,347               1,849,777    17,473,481                 
Net Totals

Note: Red text represents text added to original template to provide additional information or clarification

DRAFT Reporting Template CGC.  Emissions in MTCDE
Rolled Up?

Related GHG Metrics / Activity Data



Summary of Protocol Decisions for Required Tier II Source (Green Box Sources)  "Rec" - recommended, "Alt" means acceptable alternative
Yes No Brief Description of Method and Issues

(Rec) - Utility Supplied Data, (Alt 1) - extrapolation from partial set, (Alt 2) EIA allocation based HDD and Housing Unit Size X
Actual electricity sales data is provided for National Grid, NYSEG(from S. 
Westphal, July 2012), and municipal utilities, RGE consumption estimated.

(Rec) - Utility Supplied Data, (Alt 1) - extrapolation from partial set, (Alt 2) EIA allocation based HDD and Housing Unit Size X As stated
(Rec) Allocated EIA SEDS residential state consumption to counties based on Home Heating Fuel, HDD, and Housing Unit Size As stated
(Rec) Allocated EIA SEDS residential state consumption to counties based on Home Heating Fuel, HDD, and Housing Unit Size As stated
(Rec) Allocated EIA SEDS residential state consumption to counties based on Home Heating Fuel, HDD, and Housing Unit Size

(Rec) - Utility Supplied Data, (Alt 1) - extrapolation from partial set, (Alt 2) EIA allocation based on Fuel Oil Recommended method. X
Actual electricity sales data is provided for National Grid, NYSEG(from S. 
Westphal, July 2012), and municipal utilities, RGE consumption estimated.

(Rec) - Utility Supplied Data, (Alt 1) - extrapolation from partial set, (Alt 2) EIA allocation based on Fuel Oil Recommended method. X As stated
(Rec) Allocated EIA SEDS commercial state consumption to counties based on Home Heating Fuel, HDD, employment and Commercial Square Footage.  (Alt) 
Allocation based on Home Heating, HDD, and Employment only. X As stated
(Rec) Allocated EIA SEDS commercial state consumption to counties based on Home Heating Fuel, HDD, employment and Commercial Square Footage.  (Alt) 
Allocation based on Home Heating, HDD, and Employment only. X As stated
(Rec) Allocated EIA SEDS commercial state consumption to counties based on Home Heating Fuel, HDD, employment and Commercial Square Footage.  (Alt) 
Allocation based on Home Heating, HDD, and Employment only. X As stated
(Rec) Allocated EIA SEDS commercial state consumption to counties based on Home Heating Fuel, HDD, employment and Commercial Square Footage.  (Alt) 
Allocation based on Home Heating, HDD, and Employment only. X As stated
(Rec) Allocated EIA SEDS commercial state consumption to counties based on Home Heating Fuel, HDD, employment and Commercial Square Footage.  (Alt) 
Allocation based on Home Heating, HDD, and Employment only. X As stated

(Rec) - Utility Supplied Data, (Alt 1) - extrapolation from partial set, (Alt 2) allocate SEDS EIA data based allocated by industrial employment X
Actual electricity sales data is provided for National Grid, NYSEG(from S. 
Westphal, July 2012), and municipal utilities, RGE consumption estimated.

(Rec) - Pie Slice Method.  (1) Allocate directly all Title 5 / MMR reporting  industrial facilities to the counties / municipalities.  (2) compute total statewide 
industrial fuel use for all Title 5 / EPA MMR reporting facilities and subtract that from the EIA SEDS reported fuel use for the industrial sector  (3) allocate 
the balance from step 2 to counties by industrial employment for manufacturing.  The balance is assumed to represent smaller industry that does not report 
under Title 5 regulations. X

Direct energy use as reported for Title 5 industrial facilities only, additional 
allocation based on statewide emissions by industrial employees is not 
representative of the region, therefore not included

(Rec) - Pie Slice Method.  (1) Allocate directly all Title 5 / MMR reporting  industrial facilities to the counties / municipalities.  (2) compute total statewide 
industrial fuel use for all Title 5 / EPA MMR reporting facilities and subtract that from the EIA SEDS reported fuel use for the industrial sector  (3) allocate 
the balance from step 2 to counties by industrial employment for manufacturing.  The balance is assumed to represent smaller industry that does not report 
under Title 5 regulations. X

Direct energy use as reported for Title 5 industrial facilities only, additional 
allocation based on statewide emissions by industrial employees is not 
representative of the region, therefore not included

(Rec) - Pie Slice Method.  (1) Allocate directly all Title 5 / MMR reporting  industrial facilities to the counties / municipalities.  (2) compute total statewide 
industrial fuel use for all Title 5 / EPA MMR reporting facilities and subtract that from the EIA SEDS reported fuel use for the industrial sector  (3) allocate 
the balance from step 2 to counties by industrial employment for manufacturing.  The balance is assumed to represent smaller industry that does not report 
under Title 5 regulations. X

Direct energy use as reported for Title 5 industrial facilities only, additional 
allocation based on statewide emissions by industrial employees is not 
representative of the region, therefore not included

(Rec) - Pie Slice Method.  (1) Allocate directly all Title 5 / MMR reporting  industrial facilities to the counties / municipalities.  (2) compute total statewide 
industrial fuel use for all Title 5 / EPA MMR reporting facilities and subtract that from the EIA SEDS reported fuel use for the industrial sector  (3) allocate 
the balance from step 2 to counties by industrial employment for manufacturing.  The balance is assumed to represent smaller industry that does not report 
under Title 5 regulations. X

Direct energy use as reported for Title 5 industrial facilities only, additional 
allocation based on statewide emissions by industrial employees is not 
representative of the region, therefore not included

(Rec) - Pie Slice Method.  (1) Allocate directly all Title 5 / MMR reporting  industrial facilities to the counties / municipalities.  (2) compute total statewide 
industrial fuel use for all Title 5 / EPA MMR reporting facilities and subtract that from the EIA SEDS reported fuel use for the industrial sector  (3) allocate 
the balance from step 2 to counties by industrial employment for manufacturing.  The balance is assumed to represent smaller industry that does not report 
under Title 5 regulations. X

Direct energy use as reported for Title 5 industrial facilities only, additional 
allocation based on statewide emissions by industrial employees is not 
representative of the region, therefore not included

(Rec) - Pie Slice Method.  (1) Allocate directly all Title 5 / MMR reporting  industrial facilities to the counties / municipalities.  (2) compute total statewide 
industrial fuel use for all Title 5 / EPA MMR reporting facilities and subtract that from the EIA SEDS reported fuel use for the industrial sector  (3) allocate 
the balance from step 2 to counties by industrial employment for manufacturing.  The balance is assumed to represent smaller industry that does not report 
under Title 5 regulations. X

Direct energy use as reported for Title 5 industrial facilities only, additional 
allocation based on statewide emissions by industrial employees is not 
representative of the region, therefore not included

(Rec) - Direct Allocation from Title 5, MMR, or EIA 923 Database.  All Grid Connected Power Generators with Nameplate capacity of 1 MW or greater shall be 
reported.  For overlap, prioritize EIA 923 Database. X EIA 923 database used
(Rec) - Direct Allocation from Title 5, MMR, or EIA 923 Database.  All Grid Connected Power Generators with Nameplate capacity of 1 MW or greater shall be 
reported.  For overlap, prioritize EIA 923 Database. X EIA 923 database used

X EIA 923 database used
(Rec) - Direct Allocation from Title 5, MMR, or EIA 923 Database.  All Grid Connected Power Generators with Nameplate capacity of 1 MW or greater shall be 
reported.  For overlap, prioritize EIA 923 Database. X EIA 923 database used

(Rec) - Direct Allocation from Title 5, MMR, or EIA 923 Database.  All Grid Connected Power Generators with Nameplate capacity of 1 MW or greater shall be 
reported.  Wood CO2 emissions reported optionally as biogenic CO2, Ch4 and N2 Emissions required to be reported to Scope 1 X EIA 923 database used

(Rec) - Direct Allocation from Title 5, MMR, or EIA 923 Database.  All Grid Connected Power Generators with Nameplate capacity of 1 MW or greater shall be 
reported.  MSW CO2 emissions split as 44% reported as Scope 1 as part of non-biogenic (plastics etc), and 56% can be reported as option biogenic based 
data for 2005 on http://www.eia.gov/cneaf/solar.renewables/page/mswaste/msw_report.html.  All Ch4 and N2O shall be reported under required Scope 1. X EIA 923 database used

(Rec) - Acquire utility specific estimate of T/D (in %) and apply that to all consumption (res/commercial/industrial).  Report emissions as Scope 2 using 
regional EGRID emission factors consistent with all Scope 2 calculations. (Alt) use a statewide average T/D loss of 5.28% as documented by EPA's EGRID 
reporting for New York. X Alternative method as stated

(Rec) - Acquire utility specific estimate of T/D (in %), compute as percentage of total residential/commercial/industrial/energy generation.  Report as Scope 
1 CH4 emissions. (Alt) use a statewide average of 1.8% as documented by National Grid in 2010 PSC Reporting.

(Rec) - acquire utility specific estimate and report as SF6. (Alt) Apportion NYSERDA 2009 Emission Inventory Total for the state to counties based ration of 
EIA reported total electricity demand to computed regional or county demand for all sectors. X

Based on conversations with P Groth and J Yeinger, used national 2010 
emission inventory total

X Nothing to report
X As stated
X Added to Template, category established by EPA MRR Reporting
X Nothing to report
X Nothing to report
X Nothing to report
X Nothing to report
X Nothing to report
X Nothing to report
X Nothing to report

(Rec) Use EPA 2009 Draft Guidance method.  Allocate national per/capita emissions to counties based on population.  Methods include mobile refrigeration X As stated

Adherence
Protocol Compliance Report

(Rec) Direct Allocation from from EPA MMR only. Small Sources to not to be included at this time.



Summary of Protocol Decisions for Required Tier II Source (Green Box Sources)  "Rec" - recommended, "Alt" means acceptable alternative

(Rec) Use MPO-provided VMT data local to your region, supplemented by DOT provided data (on Wiggio).  Use regional-specific data on fleet profile and 
national fleet fuel economy data (on Wiggio) to estimate county-level GHG emissions.  (Alt)  Use EPA MOVES GHG module customized for your region- 
appropriate if you are running this model.  Assume on-road fuel is 10% ethanol and report this fraction as Optional biogenic emissions. X As stated
(Rec) Use MPO-provided VMT data local to your region, supplemented by DOT provided data (on Wiggio).  Use regional-specific data on fleet profile and 
national fleet fuel economy data (on Wiggio) to estimate county-level GHG emissions.  (Alt)  Use EPA MOVES GHG module customized for your region- 
appropriate if you are running this model.  Assume on-road fuel is 10% ethanol and report this fraction as Optional biogenic emissions on the ethanol line 
item. X As stated
Optional- Include regional E-85 consumption if you have it, and debit against your gasoline estimate create using VMT.  Allocate 15% as gasoline to be 
reported as Scope 1, and 85% as ethanol to be reported as optional biogenic. X Not available
Optional- Include regional biodiesel consumption if you have it, and debit against your diesel estimate create using VMT.  Because biodiesel blends change, 
allocate option biogenic component on this line item only, and retain the diesel fraction on the diesel line item. X Not available
Today this will be zero, but as NYSERDA pushes to electrify on-road transportation we will want to report here, debiting against electricity consumption in 
the other sectors as appropriate. X Not available

Freight and Passenger. (Rec) Use direct provider fuel consumption data allocated spatially to location of routes (Alt) Use Nyserda 2002 estimates of Diesel 
consumption by county directly.  X As stated
Passenger and Commuter (Rec) Use direct provider electricity consumption data allocated spatially to location of routes (Alt) None identified.  X As stated: Buffalo subway line only operates in Erie County

X As stated, except recreational boating included in non-road data
X As stated, except recreational boating included in non-road data
X As stated, except recreational boating included in non-road data

Optional Scope 1- Estimate Landing and Take off Cycle emissions using a dispersion model such as EDMS, or with related data from the NYSDEC for the 2007 
state emission inventory.  Optional Scope 3, use FAA statistics on departure miles from regional airport, allocate jet fuel use to it, then allocate to counties 
by fraction of population served X

Scope 1 option, using EDMS. Totals are also included in GHG Inventory 
reporting as part of Sustainability Plan

Rec - USE NYSDEC 2007 NONROAD data from the state emission inventory (data on Wiggio) for all categories except small marine. X As stated, but includes recreational marine

This is fugitive CH4 emissions from landfills.  There are two required Scopes. Scope 1 - Estimate of actual emissions in regional boundary.  (rec) use MMR or 
Title 5 (annual landfill reporting) data directly for facilities (data on Wiggio).  For recently closed landfills or for areas without reported data, use a First 
Order Decay model to estimate emissions.  Scope 3- emissions footprint attributed to current waste generation regardless of where it is treated. (rec)  
Estimate county level MSW and C/D waste generation and apply a representative FOD model with prevailing CH4 captures rates forward-casted 50 years to 
estimate the footprint. X

Scope 1 reported as actual 2010 waste facility emissions reported (EPA 
MRR). Scope 3 calculated and reported as stated

Rec - for any MSW incinerated that does not generate grid connected power, compute emissions.  MSW CO2 emissions split.  44% shall be reported as 
Scope 1 as part of non-biogenic (plastics etc), and 56% can be reported as option biogenic based data for 2005 on 
http://www.eia.gov/cneaf/solar.renewables/page/mswaste/msw_report.html.  All Ch4 and N2O shall be reported under required Scope 1 X

Not reported, no non-grid incinerators reported in DEC data.  Waste to 
energy combustion emission included with reported Scope 1 waste methane 
and in Electricity generation, neither of which are included in roll up totals 

Determine population covered by WWTPs.  (Rec)- Use the ICLEI Local Government Operations Protocol and apply to all facilities in the region.  (Alt) use 
methods as described in the EPA 2009 Draft GHG guidance to translate populations served into emissions using default data.  Determine population covered 
by Septic Systems, and apply the default emissions / capita as described in the ICLEI Local Government Operations Protocol. X As stated

X
Based on conversations with P. Groth and J. Yeinger, used State Inventory 
Tool and regional population, allocated to county by population

X As stated

X As stated
X None reported

X As stated
X Total reported for information, change is not relevant to WG discussions

Sum Totals in columns for all EXCEPT ANY FORESTRY SINKS. Totals in the Scope 1 column can be a considered a physical roll up of emissions that occur in 
boundary, and is analogous to reporting that is done for state and federal GHG inventories, and for air quality management.

Value above MINUS and reported optional forestry sinks. 

Adherence

Optional Source and Sink.  Use methods described in the EPA 2009 Guidance.  Use local forest inventory data, or use the US Forest Services online inventory 
tool for forests.  For carbon stock factors use the National Council for Air and Stream Improvement’s Carbon On-Line Estimator.
(NCASI 2008) Use the 

(Rec) Methods as described in the EPA 2009 guidance and executed in the EPA's State Inventory Tool.   Use locally resolved fertilizer, crop, and livestock 
population from either the 2007 Ag census or the US NASS system to get county-level data and make calculations for each county. 

Rec - USE NYSDEC 2007 data from the state emission inventory for the small and pleasure craft categories reported by county (data on Wiggio).  For 
commercial distillate and bunkers, No consensus method identified- please document methods used.

Protocol Compliance Report



REDC / County Name Western New York

Color Code
REQUIRED for the Roll Up Report, though some data may be zero, N/A, or considered to small to count
Report NO Data in cell

CO2e CO2 CH4 N2O PFC HFC SF6
Built Environment Residential Energy Consumption

Electricity / Steam 849,100             844,971               568                     3,561                 
Natural Gas 3,294,931         3,291,703            1,304                 1,925                 
Propane / LPG 142,281             141,720               142                     419                     
Distillate Fuel Oil (#1, #2, Kerosene) 123,834             123,419               105                     310                     
Wood 11,367               -                        3,870                 7,497                 
Commercial Energy Consumption
Electricity / Steam 603,564             600,628               404                     2,532                 
Natural Gas 2,234,774         2,232,585            884                     1,305                 
Propane / LPG 40,209               40,051                  40                       118                     
Distillate Fuel Oil (#1, #2, Kerosene) 86,370               86,080                  73                       216                     
Residual Fuel Oil (#4 and #6) -                      
Coal 870                     863                       2                         4                         
Wood 2,704                 -                        921                     1,784                 
Industrial Energy Consumption
Electricity / Steam 588,735             585,872               394                     2,469                 
Natural Gas 363,856             363,499               144                     213                     
Propane / LPG 352                     351                       0                         1                         
Distillate Fuel Oil (#1, #2, Kerosene) 486                     484                       0                         1                         
Residual Fuel Oil (#4 and #6) 1,383                 1,379                    1                         3                         
Coal 87,443               86,767                  215                     461                     
Wood 1,430                 487                     943                     
Energy Generation and Supply
Electricity T/D Losses 118,809             118,232               79                       498                     
Natural Gas T/D Losses 854,825             854,825             
Use of SF6 in the Utility Industry 27,326               27,326     
Industrial Processes
Cement Production
Iron and Steel Production 30,527               
Ferroalloy Production 215,035             
Aluminum Production
Paper and Pulp
Limestone Use
Soda Ash Use
Semi-Conductor Manufacturing
Chemical Manufacturing
Product Use (ODS Substitutes)
All Refrigerants- except utility SF6 320,462             320,462    

Transportation Energy On-road ALL (Total reflects subtraction of ethanol) 5,625,344         5,939,680            14,879               5,096                 
Motor Gasoline (E-10)
Diesel
Ethanol
Biodiesel
Rail
Diesel 176,640             176,048               443                     150                     
Electricity Consumption 1,745                 1,737                    7                         1                         
Marine
Gasoline
Distillate 22,768               22,692                  57                       19                       
Residual Fuel Oil 14,586               14,537                  36                       12                       
Off-road Mobile
All Fuels (Diesel and Gasoline) 670,845             668,521               1,735                 589                     

Waste Management Solid Waste Management
Landfill Methane and Combustion 770,882             291,921               469,233             9,728                 
MSW incineration  (non grid connected)
Sewage Treatment
Central WWTPs and Septic Systems Total reflects round  140,000             90,000               40,000               

Agriculture Livestock
Enteric Fementation 318,167             318,167             
Manure management 59,707               49,700               10,007               
Crop Production and Soil Management
Use of Fertilizer 25,269               25,269               
Crop Residue Incineration

Grand Totals 17,826,629       15,633,740          1,808,715         115,134             -              320,462    27,326     
Note: Red text represents text added to original template to provide additional information or clarification

DRAFT Roll Up Report CGC.  Emissions in MTCDE

REDC GHG Emissions Roll Up Report 
Year: 2010  
(all emissions in Column D, when summed will equal the total County or REDC protocol compliant GHG emissions estimate)  



Electricity Consumption GHG Emissions

CO2e (Metric Tons)1

# Households2 Population2 MWh MMBTU3 CO2 CH4 N2O Total

New York State4 7,317,755 19,378,102 144,624,000                        

Western New York 577,999                                             1,399,677                      8,994,521                            30,689,304                    2,031,471                1,366                             8,563                             2,041,399            

Allegany 18,208 48,946 304,702                                1,039,644                      68,819                      46                                   290                                 69,155                  

Cattaraugus 32,263                                               80,317                            581,640                                1,984,557                      131,367                   88                                   554                                 132,009                

Chautauqua 54,244                                               134,905                          1,109,763                            3,786,512                      250,647                   169                                 1,056                             251,872                

Erie 383,164                                             919,040                          5,744,816                            19,601,313                    1,297,504                872                                 5,469                             1,303,845            
Niagara 90,120                                               216,469                          1,253,599                            4,277,279                      283,133                   190                                 1,193                             284,517                

CO2e (Metric Tons)1

Population MWh MMBTU3 CO2 CH4 N2O Total

Western New York 1,399,677                      8,994,521                            30,689,304                    2,031,471                1,366                             8,563                             2,041,399            
Residential 3,741,185                            12,764,923                    844,971                   568                                 3,561                             849,100                
Commercial5 2,659,336                            9,073,653                      600,628                   404                                 2,532                             603,564                
Industrial 2,594,000                            8,850,729                      585,872                   394                                 2,469                             588,735                
Notes

2. 2010 US Census
3. 1 MWh = 3.412 MMBtu
4. New York State Totals from EIA New York http://www.eia.gov/electricity/state/newyork/
5. Commercial totals include commerical and government sectors

Grid Losses from Electricity Consumption GHG Emissions

MWh MMBTU2 CO2 CH4 N2O Total

Western New York 523,481                                1,786,118                      118,232                   79                                   498                                 118,809                
Allegany 17,734                                  60,507                            4,005                        3                                     17                                   4,025                     
Cattaraugus 33,851                                  115,501                          7,646                        5                                     32                                   7,683                     
Chautauqua 64,588                                  220,375                          14,588                      10                                   61                                   14,659                  
Erie 334,348                                1,140,796                      75,515                      51                                   318                                 75,884                  
Niagara 72,959                                  248,938                          16,478                      11                                   69                                   16,559                  
1. CO2e calculated based on regional electricity consumption emissions and eGRID 2012 reported Eastern Grid loss rate of 5.82%
2. 1 MWh = 3.412 MMBtu

Electrical Transmission and Distribution--SF6 Emissions

CO2e (Metric 
Tons)1

MWh2 SF63

United States1,2 3,884,000,000                                 11,800,000                    
Western New York 8,994,521                                         27,326                            
Allegany 304,702                                             926                                  
Cattaraugus 581,640                                             1,767                              
Chautauqua 1,109,763                                         3,372                              
Erie 5,744,816                                         17,453                            
Niagara 1,253,599                                         3,809                              
1. CO2e calculated based on ratio of regional and national electricity consumption and reported national SF6 emissions. 
2. U.S.Electricity end use consumption from EIA Annual Review, 2010 http://www.eia.gov/totalenergy/data/annual/showtext.cfm?t=ptb0801
3. U.S. SF6 emissions from U.S. Greenhouse Gas Inventory Report for 2010:http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Electricity Consumption10_10.xlsx
Date:
10/10/2012

County

Sector

County

CO2e (Metric Tons)1

County

1. CO2e calculated based on regional electricity consumption provided by WNY Electricity providers and eGRID 2012 NYUP emission factors.Some energy use data is estimated based on regional averages.



Electricity Generation GHG Emissions

Total Fuel 
Consumption1 Units

Total Fuel 
Consumption 

(MMBTU) MWh Generated Non-biogenic CO2 CH4 N2O Non biogenic Total Biogenic Total3

New York State2 136,961,654         41,583,758            
Coal 13,582,766            
Natural Gas 48,915,545            
Fuel Oil, Kerosene, etc. 2,004,975              
Petroleum Coke
Landfill
Nuclear 41,869,535            
Hydro 25,471,697            
Other renewables 4,814,548              
Western New York: Total 111,210,290          23,854,692            9,738,191              27,385                    57,926                              9,823,502                        583,939           

Western New York: Renewable Energy 13,706,474            -                          463                         897                                   1,360                                
Coal 4,382,282 short tons 91,058,962 8,800,283              8,686,750              21,035                    45,165                              8,752,950                        -                    
Distillate Fuel Oil (#1, 2, or 4) 36,736 barrels 213,496 20,771                    15,790                    13                            40                                      15,843                              -                    

Landfill Gas3 5,041,371 mcf 2,604,386 216,898                 -                          175                         509                                   684                                   135,610           

Municipal Waste3 140,083 short tons 7,554,347 178,974                 301,479                 5,077                      9,836                                316,391                           383,700           
Natural Gas 3,262,446 mcf 3,867,725 409,733                 205,067                 81                            120                                   205,268                           -                    
Petroleum Coke 174,091 short tons 4,874,548 497,354 499,202 307 907 500,416 0
Tires 13,424 short tons 347,826 24,204 29,903 234 453 30,589 0

Hydro4 0 0 0 13,624,496 0 0 0 0 0

Wood3 45,118 short tons 689,000 33,092 0 463 897 1,360 64,628

Wind4 0 0 0 48,886 0 0 0 0 0
Notes
1. CO2e calculated based on regional electricity generation data from 2010 EIA Form 923 reported energy use by facility, using fuel type emission factors from EPA's Manditory Reporting Rule(MRR)*
*Federal Register / Vol. 74, No. 209 / Friday, October 30, 2009 / Rules and Regulations, Table C-1 and Table C-2, http://epa.gov/climatechange/emissions/downloads09/GHG-MRR-FinalRule.pdf 
2. New York State Totals from EIA New York http://www.eia.gov/electricity/state/newyork/
3. CO2 from Wood products, landfill gas and 56%** of municipal waste generators are considered a source of biogenic emissions, not to be included in GHG emission totals 
**Table B2, "Methodology for Allocating Municipal Solid Waste to Biogenic/Non-Biogenic Energy" http://www.eia.gov/cneaf/solar.renewables/page/mswaste/msw_report.html
4. Renewable sources highlighted in green

GHG Emissions from Natural Gas Electricity Generation Transmission and Distribution Losses1

% T&D Loss
Total Natural Gas 

(mcf) CH4 Losses in mcf CH4 Losses in kg
Non biogenic Total 

CO2e

Natural Gas T&D Losses 1.8% 3,262,446              58,724                    2,630,836              25,060                    
Notes
1. CO2e from T&D losses calculated based on ratio of estimated % fuel loss and total CO2e estimated from natural gas use for electricity generation within the region. 

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Elec Generation GHG Analysis10_5.xlsx
Date:
10/5/2012

CO2e (Metric Tons)1



# Households2 mmBTU2 CO2 CH4 N2O Total
Biogenic 

Total3

New York State 7,317,755          595,650,000       31,788,580         50,832           103,983          31,943,395    4,633,720      
Natural Gas 3,972,785          399,700,000       21,192,094         8,394             12,391            21,212,878     
Bottled, Tank, or LP gas 225,680              22,200,000          1,398,156            1,399             4,129               1,403,684       
Fuel Oil, Kerosene, etc. 2,207,233          124,300,000       9,193,228            7,831             23,120            9,224,179       
Wood 138,599              49,400,000          -                       33,197           64,319            97,516            4,633,720      
Coal 19,542                50,000                 5,102                   12                   25                    5,138               
Western New York 578,435              71,766,589         3,557,379           5,421             10,153            3,572,954       -                  

Natural Gas 473,172              62,084,167          3,291,703            1,304             1,925               3,294,931       
Bottled, Tank, or LP g 20,623                2,250,242            141,720               142                 419                  142,281          
Fuel Oil, Kerosene, et 20,758                1,668,724            123,419               105                 310                  123,834          
Wood 15,787                5,758,191            -                       3,870             7,497               11,367            540,118          
Coal 1,826                  5,265                    537                       1                     3                      541                  
Allegany 18,208                2,894,933            96,554                 836                 1,629              99,019            

Natural Gas 9,241                  1,383,304            73,343                 29                   43                    73,415            
Bottled, Tank, or LP 1,642                  201,335               12,680                 13                   37                    12,730            
Fuel Oil, Kerosene, 1,568                  139,194               10,295                 9                     26                    10,329            
Wood 2,985                  1,168,786            -                       785                 1,522               2,307               109,632          
Coal 767                     2,315                    236                       1                     1                      238                  

Cattaraugus 32,263                4,664,774            178,585               1,096             2,146              181,827          
Natural Gas 16,490                2,449,367            129,865               51                   76                    129,993          
Bottled, Tank, or LP 3,975                  483,778               30,468                 30                   90                    30,589            
Fuel Oil, Kerosene, 2,781                  244,983               18,119                 15                   46                    18,180            
Wood 3,822                  1,485,351            -                       998                 1,934               2,932               139,326          
Coal 432                     1,295                    132                       0                     1                      133                  

Chautauqua 54,244                6,771,198            307,202               882                 1,691              309,775          
Natural Gas 37,970                5,153,297            273,228               108                 160                  273,496          
Bottled, Tank, or LP 3,975                  379,571               23,905                 24                   71                    24,000            
Fuel Oil, Kerosene, 1,685                  135,579               10,027                 9                     25                    10,061            
Wood 3,105                  1,102,341            -                       741                 1,435               2,176               103,400          
Coal 150                     410                       42                         0                     0                      42                    

Erie 383,164              46,334,366         2,398,539           1,982             3,500              2,404,021       
Natural Gas 338,960              43,569,382          2,310,049            915                 1,351               2,312,314       
Bottled, Tank, or LP 6,631                  698,365               43,983                 44                   130                  44,157            
Fuel Oil, Kerosene, 7,876                  600,330               44,400                 38                   112                  44,550            
Wood 4,358                  1,465,244            -                       985                 1,908               2,892               137,440          
Coal 404                     1,046                    107                       0                     1                      107                  

Niagara 90,556 11,101,318 576,499               626                 1,187              578,312          
Natural Gas 70,512                9,528,818            505,218               200                 295                  505,713          
Bottled, Tank, or LP 4,400                  487,193               30,683                 31                   91                    30,805            
Fuel Oil, Kerosene, 6,847                  548,639               40,577                 35                   102                  40,714            
Wood 1,517                  536,469               -                       361                 698                  1,059               50,321            
Coal 73                        199                       20                         0                     0                      20                    

Notes:

*http://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_com.pdf

3. CO2 from Wood products are considered a source of biogenic emissions, not to be included in GHG emission totals 
4. Renewable sources highlighted in green

GHG Emissions from Residential Natural Gas Use Transmission and Distribution Losses1

% T&D Loss
Total Natural Gas 

(mcf)
CH4 Losses in 

mcf
CH4 Losses in 

kg Total CO2e

Natural Gas T&D Losses 1.8% 60,393,159          1,087,077            48,701,043   463,899          
Notes
1. CO2e from T&D losses calculated based on ratio of estimated % fuel loss and total residential natural gas use within the region. 

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Residential Direct Energy Sources 10_05_12.xlsx
Date:
10/5/2012

Residential Building Emissions from Stationary Combustion
CO2e (Metric Tons)1

2. New York State, regional and county residential energy totals allocated based on 2007 - 2010 ACS data for type of residence and heating fuel type, 
2010 US Census data used for total occupied units, and HDD determined based on NOAA New York State climate divisions. fuel use by structure size 
determined though EPA study provided to GHG Inventory Protocol group. 

**Federal Register / Vol. 74, No. 209 / Friday, October 30, 2009 / Rules and Regulations, Table C-1 and Table C-2, 
http://epa.gov/climatechange/emissions/downloads09/GHG-MRR-FinalRule.pdf 

1. CO2e calculated based on allocation of EIA 2010 Residential Energy use in  New York*, using fuel type emission factors from EPA's Manditory 
Reporting Rule(MRR)**



Workers2 Sq Footage2 mmBTU1 CO2 CH4 N2O Total
Biogenic 

Total3

New York State 6,618,037         6,018,827,593        431,800,000        24,923,838              21,323         46,590           24,991,751        
Natural Gas 4,005,538          3,519,948,423         294,100,000        15,593,182              6,176            9,117             15,608,475        
Bottled, Tank, or LP gas 227,624             183,398,128            6,600,000             415,668                    416               1,228             417,311             
Fuel Oil, Kerosene, etc. 2,225,226          2,200,987,287         120,400,000        8,904,784                7,585            22,394           8,934,764          

Wood3 139,846             97,326,344              10,600,000           -                            7,123            13,801           20,924                994,280  
Coal 19,802               17,167,411              100,000                10,204                      23                 50                   10,277                
Western New York 480,346             473,434,963            45,286,573          2,359,579                1,920           3,428             2,364,927          

Natural Gas 433,997             427,356,435            42,108,350           2,232,585                884               1,305             2,234,774          
Bottled, Tank, or LP gas 16,032               15,961,816              635,928                40,051                      40                 118                 40,209                
Fuel Oil, Kerosene, etc. 16,632               16,527,309              1,163,875             86,080                      73                 216                 86,370                

Wood3 12,338               12,260,284              1,369,958             -                            921               1,784             2,704                  128,502  
Coal 1,348                 1,329,119                8,461                     863                           2                   4                     870                     
Allegany 9,508                 9,226,652                871,536                37,555                      154               299                 38,008               

Natural Gas 5,423                 5,262,311                561,816                29,787                      12                 17                   29,817                
Bottled, Tank, or LP gas 963                     934,825                    39,633                  2,496                        2                   7                     2,506                  
Fuel Oil, Kerosene, etc. 920                     893,008                    67,307                  4,978                        4                   13                   4,995                  
Wood3 1,751                 1,699,632                199,901                -                            134               260                 395                     18,751    
Coal 450                     436,875                    2,878                     294                           1                   1                     296                     

Cattaraugus 21,201               21,232,011              2,000,416             92,452                      281               549                 93,282               
Natural Gas 12,712               12,730,690              1,359,156             72,062                      29                 42                   72,133                
Bottled, Tank, or LP gas 3,064                 3,068,992                130,115                8,195                        8                   24                   8,227                  
Fuel Oil, Kerosene, etc. 2,144                 2,147,382                161,850                11,970                      10                 30                   12,011                
Wood3 2,947                 2,951,129                347,095                -                            233               452                 685                     32,557    
Coal 333                     333,818                    2,199                     224                           1                   1                     226                     

Chautauqua 33,707               34,535,815              3,216,318             160,100                   238               447                 160,786             
Natural Gas 27,629               28,308,320              2,779,040             147,345                    58                 86                   147,489             
Bottled, Tank, or LP gas 2,484                 2,544,921                99,213                  6,248                        6                   18                   6,273                  
Fuel Oil, Kerosene, etc. 1,226                 1,256,021                87,049                  6,438                        5                   16                   6,460                  
Wood3 2,259                 2,314,760                250,339                -                            168               326                 494                     23,482    
Coal 109                     111,792                    677                        69                              0                   0                     70                       

Erie 362,801             354,409,509            34,185,542          1,801,773                1,055           1,777             1,804,605          
Natural Gas 343,287             335,346,034            32,921,059           1,745,475                691               1,021             1,747,186          
Bottled, Tank, or LP gas 6,716                 6,560,637                255,765                16,108                      16                 48                   16,172                
Fuel Oil, Kerosene, etc. 7,977                 7,792,508                540,064                39,943                      34                 100                 40,078                
Wood3 4,413                 4,311,047                466,236                -                            313               607                 920                     43,733    
Coal 409                     399,282                    2,419                     247                           1                   1                     249                     

Niagara 267,699                   192               356                 268,247             
Natural Gas 44,947               45,709,079              4,487,279             237,916                    94                 139                 238,149             
Bottled, Tank, or LP gas 2,805                 2,852,441                111,202                7,003                        7                   21                   7,031                  
Fuel Oil, Kerosene, etc. 4,364                 4,438,390                307,605                22,750                      19                 57                   22,827                
Wood3 967                     983,715                    106,388                -                            71                 139                 210                     9,979      
Coal 47                       47,352                      287                        29                              0                   0                     29                       

Notes:
1. CO2e calculated based on allocation of EIA 2010 Commercial Energy use in  New York*, using fuel type emission factors from EPA's Manditory Reporting Rule(MRR)**
*http://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_com.pdf

3. CO2 from Wood products are considered a source of biogenic emissions, not to be included in GHG emission totals 
4. Renewable sources highlighted in green

GHG Emissions from Commercial Natural Gas Use Transmission and Distribution Losses1

% T&D Loss
Total Natural Gas 

(mcf) CH4 Losses in mcf CH4 Losses in kg
Non biogenic 
Total CO2e

Natural Gas T&D Losses 1.8% 40,961,430              737,306                33,031,297              314,638       
Notes
1. CO2e from T&D losses calculated based on ratio of estimated % fuel loss and total commercial natural gas use within the region. 

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Commercial Energy Emissions 10_05_12.xlsx
Date:
10/5/2012

Commercial Energy Use Emissions
CO2e (Metric Tons)1

2. New York State, regional and county commercial energy totals allocated based on NYS 2010 Department of Labor statistics for each county,  the CBECS average floor space 
per worker, and 2010 HDD based on NOAA climate divisionsconsumption and generation  

*Federal Register / Vol. 74, No. 209 / Friday, October 30, 2009 / Rules and Regulations, Table C-1 and Table C-2, http://epa.gov/climatechange/emissions/downloads09/GHG-
MRR-FinalRule.pdf 



mmBTU2 CO2 CH4 N2O Total
Biogenic 

Total3

New York State2 172,806,620      11,206,132          18,240          37,853            11,262,224           219,731   
Natural Gas 100,184,192       5,311,766             2,104             3,106              5,316,975             
LPG 381,677               24,038                   24                  71                    24,133                   
Distillate Fuel Oil (#1, #2, Kerosene) 2,866,662           211,235                181                533                  211,949                 

Heating Oil #1 1,103,236          80,812                  70                  205                 81,087                  
Heating Oil #2 1,763,426          130,423                111               328                 130,862                

Residual Fuel Oil (#4 and #6) 14,565,792         1,093,813             918                2,709              1,097,440             
Heating Oil #4 1,300,971          97,625                  82                  242                 97,949                  
Heating Oil #6 13,264,821        996,188                836               2,467              999,491                

Coal 12,699,950         1,193,241             2,934             6,299              1,202,474             
Bituminous Coal 11,911,597        1,112,543            2,752            5,908              1,121,203            
Anthracite Coal 169,701              17,571                  39                  84                   17,694                  
Coke 618,652              63,127                  143               307                 63,577                  

Wood3 2,342,544           -                         1,574             3,050              4,624                     219,731   
MSW5 9,633,400           873,749                6,474             12,543            892,766                 
Solid Other 
Liquid Other
Western New York 9,493,820           541,111                1,064            2,088              544,262                 67,963     

Natural Gas 6,855,891           363,499                144                213                  363,856                 
LPG 5,570                   351                        0                     1                      352                         
Distillate Fuel Oil (#1, #2, Kerosen 6,558                   484                        0                     1                      486                         

Heating Oil #1 893                      65                          0                    0                      66                          
Heating Oil #2 5,665                  419                        0                    1                      420                        

Residual Fuel Oil (#4 and #6) 18,360                 1,379                     1                     3                      1,383                     
Heating Oil #4 -                       -                        -                -                  -                         
Heating Oil #6 18,360                1,379                    1                    3                      1,383                    

Coal 928,986               86,767                   215                461                  87,443                   
Bituminous Coal 928,986              86,767                  215               461                 87,443                  
Anthracite Coal -                       -                        -                -                  -                         
Coke -                       -                        -                -                  -                         

Wood3 724,552               -                         487                943                  1,430                     67,963     
MSW -                       -                         -                 -                   -                          
Solid Other 
Liquid Other

Allegany 355,860              18,868                   7                     11                    18,886                   
Natural Gas 355,860               18,868                   7                     11                    18,886                   
LPG -                       -                         -                 -                   -                          
Distillate Fuel Oil (#1, #2, Kerosen -                       -                         -                 -                   -                          

Heating Oil #1 -                       -                        -                -                  -                         
Heating Oil #2 -                       -                        -                -                  -                         

Residual Fuel Oil (#4 and #6) -                       -                         -                 -                   -                          
Heating Oil #4 -                       -                        -                -                  -                         
Heating Oil #6 -                       -                        -                -                  -                         

Coal -                       -                         -                 -                   -                          
Bituminous Coal -                       -                        -                -                  -                         
Anthracite Coal -                       -                        -                -                  -                         
Coke -                       -                        -                -                  -                         

Wood3 -                       -                         -                 -                   -                          
MSW -                       -                         -                 -                   -                          
Solid Other 
Liquid Other

Industrial Energy Use Emissions
CO2e (Metric Tons)1



mmBTU2 CO2 CH4 N2O Total
Biogenic 

Total3

Industrial Energy Use Emissions
CO2e (Metric Tons)1

Cattaraugus -                       -                         -                 -                   -                         
Natural Gas -                       -                         -                 -                   -                          
LPG -                       -                         -                 -                   -                          
Distillate Fuel Oil (#1, #2, Kerosen -                       -                         -                 -                   -                          

Heating Oil #1 -                       -                        -                -                  -                         
Heating Oil #2 -                       -                        -                -                  -                         

Residual Fuel Oil (#4 and #6) -                       -                         -                 -                   -                          
Heating Oil #4 -                       -                        -                -                  -                         
Heating Oil #6 -                       -                        -                -                  -                         

Coal -                       -                         -                 -                   -                          
Bituminous Coal -                       -                        -                -                  -                         
Anthracite Coal -                       -                        -                -                  -                         
Coke -                       -                        -                -                  -                         

Wood3 -                       -                         -                 -                   -                          
MSW -                       -                         -                 -                   -                          
Solid Other 
Liquid Other

Chautauqua 666,999              35,364                   14                  21                    35,399                   
Natural Gas 666,999               35,364                   14                  21                    35,399                   
LPG -                       -                         -                 -                   -                          
Distillate Fuel Oil (#1, #2, Kerosen -                       -                         -                 -                   -                          

Heating Oil #1 -                       -                        -                -                  -                         
Heating Oil #2 -                       -                        -                -                  -                         

Residual Fuel Oil (#4 and #6) -                       -                         -                 -                   -                          
Heating Oil #4 -                       -                        -                -                  -                         
Heating Oil #6 -                       -                        -                -                  -                         

Coal -                       -                         -                 -                   -                          
Bituminous Coal -                       -                        -                -                  -                         
Anthracite Coal -                       -                        -                -                  -                         
Coke -                       -                        -                -                  -                         

Wood3 -                       -                         -                 -                   -                          
MSW -                       -                         -                 -                   -                          
Solid Other 
Liquid Other

Erie 5,111,892           272,022                109                166                  272,298                 
Natural Gas 5,064,501           268,520                106                157                  268,783                 
LPG 4,033                   254                        0                     1                      255                         
Distillate Fuel Oil (#1, #2, Kerosen 3,319                   245                        0                     1                      246                         

Heating Oil #1 -                       -                        -                -                  -                         
Heating Oil #2 3,319                  245                        0                    1                      246                        

Residual Fuel Oil (#4 and #6) 18,360                 1,379                     1                     3                      1,383                     
Heating Oil #4 -                       -                        -                -                  -                         
Heating Oil #6 18,360                1,379                    1                    3                      1,383                    

Coal -                       -                         -                 -                   -                          
Bituminous Coal -                       -                        -                -                  -                         
Anthracite Coal -                       -                        -                -                  -                         
Coke -                       -                        -                -                  -                         

Wood3 -                       -                         -                 -                   -                          
MSW -                       -                         -                 -                   -                          
Solid Other 
Liquid Other



mmBTU2 CO2 CH4 N2O Total
Biogenic 

Total3

Industrial Energy Use Emissions
CO2e (Metric Tons)1

Niagara 3,359,069           214,857                933                1,890              217,680                 
Natural Gas 768,531               40,748                   16                  24                    40,787                   
LPG 1,537                   97                           0                     0                      97                           
Distillate Fuel Oil (#1, #2, Kerosen 3,239                   239                        0                     1                      240                         

Heating Oil #1 893                      65                          0                    0                      66                          
Heating Oil #2 2,346                  173                        0                    0                      174                        

Residual Fuel Oil (#4 and #6) -                       -                         -                 -                   -                          
Heating Oil #4 -                       -                        -                -                  -                         
Heating Oil #6 -                       -                        -                -                  -                         

Coal 928,986               86,767                   215                461                  87,443                   
Bituminous Coal 928,986              86,767                  215               461                 87,443                  
Anthracite Coal -                       -                        -                -                  -                         
Coke -                       -                        -                -                  -                         

Wood3 724,552               -                         487                943                  1,430                     67,963     
MSW -                       -                         -                 -                   -                          
Solid Other 
Liquid Other

Notes

3. CO2 from Wood products are considered a source of biogenic emissions, not to be included in GHG emission totals 
4. Renewable sources highlighted in green
5. MSW(Municipal Solid Waste) emissions are included in waste calculations

GHG Emissions from Industrial Natural Gas Electricity Transmission and Distribution Losses

% T&D Loss
Total Natural Gas 

(mcf)
CH4 Losses 

in mcf
CH4 Losses in 

lbs Total CO2e
Natural Gas T&D Losses 1.8% 6,669,155             120,045        5,378,007      51,228                   
Notes
1. CO2e from T&D losses calculated based on ratio of estimated % fuel loss and total industrial natural gas use within the region. 

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Industrial Emissions 10-05-12.xlsx
Date:

10/5/2012

1. CO2e calculated based on regional Title V Air Quality Permitting energy data provided to the CGC GHG Protocol Working Group from the 
NYSDEC (August 2012), using fuel type emission factors from EPA's Manditory Reporting Rule(MRR)*

*Federal Register / Vol. 74, No. 209 / Friday, October 30, 2009 / Rules and Regulations, Table C-1 and Table C-2, 
http://epa.gov/climatechange/emissions/downloads09/GHG-MRR-FinalRule.pdf 

2. New York State, regional and county actual energy totals reported for all Title V sources within the area. Electricity generation and landfill 
emissions were excluded as they are calculated and counted separately in waste and electric consumption and generation  



Industrial GHG Emissions
2010 Emissions reported as part of EPA MRR Program

Source Process CO2 CH4 N2O CF4 C2F6 CHF3 Total CO2e

New York State 
Western New York 245,562           
Allegany None
Cattaraugus None
Chautauqua None
Erie TONAWANDA COKE CORP Iron and Steel Production X X X 30,527
Niagara GLOBE METALLURGICAL INC Ferroalloy Production X X X 215,035
Notes:
1. Emissions from industrial uses and general combustion are not reported separately by type, only total CO2e is reported separately.

Ozone Depleting Substance Substitution Emissions
HFC Emissions

Region Population Total CO2e (Metric Tons)
New York State 19,378,102                                    4,436,697                                 
Western New York 1,399,677                                      320,462                                     
Allegany 48,946                                            11,206                                       
Cattaraugus 80,317                                            18,389                                       
Chautauqua 134,905                                          30,887                                       
Erie 919,040                                          210,418                                     
Niagara 216,469                                          49,561                                       
Notes:

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Industrial Sources.xlsx
Date:
9/19/2012

1. Emissions from HFC use estimated based on 2010 population ratio and 2007 Reported Statewide HFC emissions (New York State Greenhouse Gas Emissions 
Inventory and Forecasts for the 2009 State Energy Plan, NYSERDA, August 6, 2009)

Region

CO2e (Metric Tons)
Emissions by Type1



Greenhouse Gas Emission Inventory Summary
Transportation: On-Road Vehicles

Western New York Region

Annual GHG Emissions2 (metric tons CO2e/yr)
County CO2 N2O CH4 Total

Allegany 473,172,759 259,213 650 222 260,085
Cattaraugus 831,628,790 427,116 1,070 366 428,553
Chautauqua 1,349,425,814 679,793 1,703 583 682,079

Erie 8,413,993,904 3,859,682 9,668 3,312 3,872,662
Niagara 1,589,000,488 713,875 1,788 613 716,276

Western NY Total 12,657,221,755 5,939,680 14,879 5,096 5,959,655
Notes:

Emission Type Fuel Type

Western NY Annual GHG 
Emissions2                      

(metric tons CO2e/yr)
Non-Biogenic Gasoline1 4,606,263

Diesel 1,019,081
Total 5,625,344

Biogenic Ethanol1 334,311
TOTAL 5,959,655

Notes:
1.  Portion of Gasoline E-10.

Fuel Type

Western NY Annual Energy 
Consumption1                          

(MMBtu/yr)
Gasoline (E-10) 70,246,453

Diesel 13,732,581
Total 83,979,034

Notes:

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Transportation - Onroad - 2012_09_27.xlsx
Date:
9/28/2012

Annual Vehicle 
Miles Travelled1            

(VMT)

1.  VMT data for each county provided by NYSDOT.  
2. NYSDOT regional-specific data on fleet profile and national fleet fuel economy data to estimate county-level GHG 
emissions.  

2. NYSDOT regional-specific data on fleet profile and national fleet fuel economy data to estimate GHG emissions.  
The distribution of GHG emissions for the components of gasoline E-10 (i.e., gasoline and ethanol) is based on a 
fraction of 90% gasoline and 10% ethanol.

1.  Annual energy consumption is based on projected fuel consumption calculated from NYSDOT VMT data and 
national fleet fuel economy data.



GHG Emission Summary
Transportation: Railroads
Western New York Region

Direct GHG Emissions from Diesel Train Engine Systems2                                      

(metric tons CO2e/yr)
County CO2 N2O CH4 Total

Allegany 304,073 3,104 8 3 3,114
Cattaraugus 790,597 8,069 20 7 8,096
Chautauqua 5,456,317 55,690 140 47 55,877

Erie 8,491,613 86,669 218 74 86,961
Niagara 2,206,022 22,516 57 19 22,592

Western NY Total 17,248,622 176,048 443 150 176,640
Notes:

Indirect GHG Emissions from Electric Train Systems2                                      

(metric tons CO2e/yr)
County CO2 N2O CH4 Total

Allegany - 0 0 0 0
Cattaraugus - 0 0 0 0
Chautauqua - 0 0 0 0

Erie 7,689,640 1,737 7 1 1,745
Niagara - 0 0 0 0

Western NY Total 7,689,640 1,737 7 1 1,745
Notes:

GHG Emissions from All Train Systems                                                 
(metric tons CO2e/yr)

County CO2 N2O CH4 Total
Allegany 3,104 8 3 3,114

Cattaraugus 8,069 20 7 8,096
Chautauqua 55,690 140 47 55,877

Erie 88,406 225 75 88,707
Niagara 22,516 57 19 22,592

Western NY Total 177,784 450 151 178,386

Power/Fuel Type

Western NY Annual Energy 
Consumption1,2                          

(MMBtu/yr)
Diesel 2,380,310

Electric 26,240
Total 2,406,549

Notes:

2.  Energy consumption for electrical systems calculated by unit conversion.

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Transportation - Rail - 2012_09_27.xlsx
Date:
9/28/2012

1.  Energy consumption for diesel systems calculated from diesel consumption based on NYSERDA Study of rail systems in New York 
State in 2002. 

Annual Diesel 
Consumption1           

(gal/yr)

1.  Diesel consumption based on NYSERDA Study of diesel consumption by rail systems in New York State in 2002.  Fuel consumption 
data allocated spatially to counties by location of rail lines.
2.  GHG emissions calculated by applying EPA emission factors to diesel consumption.

Annual 
Electrical 

Consumption1  

(kW-hr/yr)

1.  Electrical consumption based on data for rail line use in 2010 and factor for electrical consumption of each rail car.
2.  GHG emissions calculated by applying emission factors from eGrid to electrical consumption.



GHG Emission Summary
Transportation: Commercial Marine Vessels

Western New York Region

GHG Emissions2,3 (metric tons CO2e/yr)
CO2 N2O CH4 Total

Diesel Allegany - - - - -
Cattaraugus - - - - -
Chautaqua - - - - -

Erie 2,223,288 22,692 57 19 22,768
Niagara - - - - -

Western NY Total 2,223,288 22,692 57 19 22,768
Residual Fuel Oil Allegany - - - - -

Cattaraugus - - - - -
Chautaqua 95,232 1,073 2.7 0.9 1,076

Erie - - - - -
Niagara 1,195,262 13,465 33 11 13,509

Western NY Total 1,290,494 14,537 36 12 14,586
All Fuel Types Allegany - - - - -

Cattaraugus - - - - -
Chautaqua 95,232 1,073 2.7 0.9 1,076

Erie 2,223,288 22,692 57 19 22,768
Niagara 1,195,262 13,465 33 11 13,509

Western NY Total 3,513,782 37,229 93 32 37,354
Notes:

Fuel Type

Western NY Annual Energy 
Consumption1                          

(MMBtu/yr)
Diesel 306,814

Residual Fuel Oil 193,574
Total 500,388

Notes:

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Transportation - Com Marine - 2012_09_17.xlsx
Date:
9/28/2012

1.  Annual energy consumption is based on projected fuel consumption.

Fuel Type County

Annual Fuel 
Consumption1 

(gal/yr)

1.  Fuel consumption estimated by dividing annual CO2 emissions by corresponding fuel heat value and emission-factor-energy. 

2.  CO2 emissions calculated by multiplying EPA estimated annual SO2 emission rate by ratio of CO2 to SO2 emissions for applicable fuel.
3.  N2O and CH4 emissions estimated using using EPA emission factors and fuel consumption estimates.



Greenhouse Gas Emission Inventory Summary
Transportation: Aircraft

Western New York Region

Annual Jet Fuel 
Consumption1 GHG Emissions2,3 (metric tons CO2e/yr)

County (gal/yr) CO2 N2O CH4 Total
Allegany 20,374 195 0.5 0.2 196

Cattaraugus 57,178 549 1 0.5 551
Chautauqua 161,675 1,550 4 1 1,555

Erie 9,244,399 88,755 232 79 89,066
Niagara 1,143,556 10,981 29 10 11,019

Western NY Total 10,627,181 102,030 267 90 102,387
Notes:

Fuel Type

Western NY Annual Energy 
Consumption                          
(MMBtu/yr)

Kerosene Type Jet Fuel 1,434,669
Notes:

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Transportation - Aircraft - 2012_09_27.xlsx
Date:
9/28/2012

2.  CO2 emissions estimated using the FAA's EDMS model with data input of total landing and take off cycles of specific aircraft 
types at each airport in each county.

1.  Jet fuel consumption estimated using the FAA's EDMS model with data input of total landing and take off cycles of specific 
aircraft types at each airport in each county.

3.  N2O and CH4 emissions estimated using using EPA emission factors and jet fuel consumption estimates.

1.  Annual energy consumption is based on projected fuel consumption as estimated using FAA's EDMS model.



GHG Emissions Summary
Transportation: Non-Road Equipment

Western New York Region

GHG Emissions1,2 (metric tons CO2e/yr)
County CO2 N2O CH4 Total
Allegany 28,191 73 25 28,289

Cattaraugus 51,071 132 45 51,248
Chautauqua 96,954 252 86 97,292

Erie 383,782 995 338 385,115
Niagara 108,523 282 96 108,901

Western NY Total 668,521 1,735 589 670,845

Western NY GHG Emissions2,3                                        

(metric tons CO2e/yr)
(scf/yr) (gal/yr) CO2 N2O CH4 Total

CNG 119,062,320 - 6,489 4 3 6,496
Diesel - 35,993,628 367,368 924 313 368,605

Gasoline - 23,463,332 205,949 546 185 206,680
LPG - 15,310,843 88,713 262 89 89,064

TOTAL - - 668,521 1,735 589 670,845

Fuel Type

Western NY Annual Energy 
Consumption                          
(MMBtu/yr)

CNG 122,396
Diesel 4,967,121

Gasoline 2,932,916
LPG 1,408,598

Total 9,431,031
Notes:

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Transportation - Nonroad - 2012_09_27.xlsx
Date:
9/28/2012

1.  Fuel consumption estimated with reserve application of CO2 emission factors (for fuel) to CO2 emissions. 

2.  CO2 emissions based on NYSDEC runs of the NONROAD emission model for the state emission inventory for Year 2007. 
3.  N2O and CH4 emissions based the use of EPA emission factors for N2O and CH4 based on fuel combustion.

1.  Annual energy consumption is based on projected fuel consumption calculated from NYSDEC CO2 emission estimates.

Notes:
1.  CO2 emissions based on NYSDEC runs of the NONROAD emission model for the state emission inventory for Year 2007. 

2.  N2O and CH4 emissions based the use of EPA emission factors for N2O and CH4 based on fuel combustion.  Fuel consumption 
estimated with reserve application of CO2 emission factors (for fuel) to CO2 emissions. 

Fuel Type

Western NY Annual Fuel 
Consumption1

Notes:



Waste Disposal Emissions

Regional average 
Municipal Solid Waste 

(MSW) per capita 
(short tons)

Total MSW (Short 
tons)3 Population Nonbiogenic CO2 CH4 N2O

Total non 
biogenic CO2 biogenic4

New York State 
Western New York Direct Emissions1 1.25                               1,745,986                  1,399,677               291,921                      469,233                    9,728              770,882          470,160           
Western New York Indirect Emissions2 981,893                     1,399,677               -                               315,347                    -                   315,347          194,944           
Allegany 32,471.8                    48,946 0 10,429 0 10,429 6,447
Cattaraugus 52,375.5                    80,317 0 16,821 0 16,821 10,399
Chautauqua 93,334.9                    134,905 0 29,976 0 29,976 18,531
Erie 664,033.3                  919,040 0 213,262 0 213,262 131,837
Niagara 139,677.2                  216,469 0 44,859 0 44,859 27,731
Notes

2. Indirect emissions calcuated based on tons of waste generated by each county using CARB FOD Model
3. Waste data  provided by NYSERDA to NYS Protocol Working Group, 20122010_DEC_Landfill_and_WTE_data.xlsx, summary of DEC reported data

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Waste 12_5 FOD Method.xlsx
Date:
12/5/2012

CO2e (Metric Tons), 20101,2

1. Total emissions as reported for all waste facilities in 2010 EPA MRR GHG Reporting Data, except Allegany County Landfill, which did not report, and emissions are calculated based on average per waste tonnage of Hyland 
Landfill.

4. Biogenic emissions include emissions from electric generation from landfill gas and portion of Waste-to-energy combustion (as reported in EPA MRR GHG Reporting Data or calculated using CARB Model)



Wastewater Treatment Facility Emissions

Wastewater 
volume flow 

(MGD)1
Number of 

Plants1 Population2 CO2 CH4 N2O Total CO2e3

New York State2 3,693.65                 610                           19,378,102             -                            1,310,000                580,000                  1,900,000               

Western New York2 436.91                     80                             1,399,677               -                            90,000                      40,000                    140,000                   

Allegany4 5.316                       8                               48,946                     1,095                         487                          1,703                       

Cattaraugus4 12.091                     14                             80,317                     2,491                         1,107                      3,874                       

Chautauqua4 31.880                     14                             134,905                   6,567                         2,919                      10,215                     

Erie4 284.232                   33                             919,040                   58,550                      26,022                    91,077                     

Niagara4 103.390                   11                             216,469                   21,298                      9,466                      33,130                     
1Descriptive Data of Municipal Wastewater Treatment Plants in New York State, NYSDEC, January 2004
2State and WNY Totals calculated using the EPA State Inventory Tool, Wastewater module, for Municiple waterwater only, using NYS defaults, 2010 population from 2010 US Census.
3State and WNY totals reported as calculated by using the EPA State Inventory Tool--may not be exact sum of other rows due to rounding. 

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY Waste_water9_19.xlsx
Date:
9/19/2012

CO2e (Metric Tons)2

4County totals calculated based on ratio of 2004 WNY wastewater volumes and EPA State Inventory Tool results for WNY.  Significant figures of SIT (million MT, to 100ths) do not provide 
totals for the smaller population numbers.



Manure Management Emissions 

Population (# of 
animals)1

Number of 
Animal Farms 1

CO2 CH4 N2O Total CO2e

New York State 
Western New York 251,535                6,875                49,700        10,007      59,707         
Allegany 78,361                  1,155                7,059          1,361        8,420           
Cattaraugus 43,664                  1,660                10,845        2,206        13,051         
Chautauqua 57,481                  1,923                14,137        2,873        17,010         
Erie 44,473                  1,368                10,596        2,154        12,750         
Niagara 27,556                  769                   7,063          1,413        8,476           
Notes
1. The animal and farm number data is from 2007 USDA Agricultural Census.

Enteric Fermentation Emissions 

Population (# of 
animals)1

Number of 
Animal Farms 1

CO2 CH4 N2O Total CO2e

New York State 
Western New York 251,535                6,875                318,167      318,167       
Allegany 78,361                  1,155                52,306        52,306         
Cattaraugus 43,664                  1,660                67,976        67,976         
Chautauqua 57,481                  1,923                88,586        88,586         
Erie 44,473                  1,368                64,053        64,053         
Niagara 27,556                  769                   45,245        45,245         
Notes
1. The animal and farm number data is from 2007 USDA Agricultural Census.

Agricultural Soils

Cropland 
Harvested 

(acres)1
CO2 CH4 N2O Total CO2e

New York State 
Western New York 318,167                25,269        25,269      
Allegany 52,306                  3,591          3,591        
Cattaraugus 67,976                  4,384          4,384        
Chautauqua 88,586                  6,640          6,640        
Erie 64,053                  5,057          5,057        
Niagara 45,245                  5,596          5,596        
Notes

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY_Agriculture_092012.xlsx
Date:
9/20/12

1. The cropland harvested acres data is from 2007 US Agricultural Census. Assumed most of fertilizer are 
used on harvested cropland. 

2.CO2e calculation is from organic fertilizer N2O emission with data sources from NYSDEC7/23/2012 and 
synthetic fertilizer N2O emission with data sources from 2007 US Agricultural Census and EPA Commerical 
Fertilizer Purchased 
(http://water.epa.gov/scitech/swguidance/standards/criteria/nutrients/dataset_commercial.cfm). 

CO2e (Metric Tons) 2

CO2e (Metric Tons) 2

CO2e (Metric Tons) 2

2.CO2e calculation is based on the animal number  and the factors from 2010 USEPA Draft Regional 
Greenhouse Gas Inventory Guidance and 2006 IPCC Guidelines for National Greenouse Gas Inventories .

2.CO2e calculation is based on the animal number  and the factors from 2010 USEPA Draft Regional 
Greenhouse Gas Inventory Guidance.



Carbon Sequestration in Forests

Forest Land (Acres)1 Forest Land (km2)

Total Carbon 
Sequestration (metric 

tons C)2

Total Carbon 
Sequestration (metric 

tons CO2)
New York State 
Western New York 1,671,114                        6,763                            83,393,277                         306,053,327                      
Allegany 426,702                           1,727                            20,949,498                         76,884,656                         
Cattaraugus 586,287                           2,373                            29,923,557                         109,819,455                       
Chautauqua 372,835                           1,509                            19,190,218                         70,428,101                         
Erie 199,265                           806                                9,683,552                           35,538,634                         
Niagara 86,025                              348                                3,646,452                           13,382,481                         
Notes
1.The forest land data is from Forest Inventory Data Online (FIDO) FIA Standard Reports, New York Current Area, 2010.

Carbon Sequestration in Urban Forests

Urban Land Area 
(km2) 1

Tree Canopy Cover 
(%)2

Total Carbon 
Sequestration (metric 

tons C)3

Total Carbon 
Sequestration (metric 

tons CO2)
New York State 
Western New York 1,210                                - 80,249                                 294,515                              
Allegany 14                                      34% 1,019                                   3,738                                   
Cattaraugus 56                                      31% 3,801                                   13,949                                 
Chautauqua 116                                   33% 8,556                                   31,401                                 
Erie 820                                   30% 54,700                                 200,747                               
Niagara 205                                   27% 12,174                                 44,680                                 
Notes
1. The urban land area data is from 2000 US Census. 

Supporting data and calculations are provided in the following E&E Excel Workbook:
File Name:
WNY_Forest_092012.xlsx
Date:
9/20/12

2.The total carbon sequestration is calculated based on the carbon stock factor from COLE 1605 (b) Report for New York, July 
24, 2012 and the forest land.

2. The tree canopy cover percentage data is from provided by Eric J. Greenfield, US Department of Agriculture Forest Service, 
Syracuse, NY on August 1, 2012. 

3. The total carbon sequestration is calculated based on the urban land area, tree canopy coverage and the national average 
net sequestration rate.
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ACS American Community Survey.  A survey collected and re-
ported by the U.S. Census Bureau that estimates household 
energy usage, size, and type. 

CGC Cleaner, Greener Community (a New York State program) 
Direct Emissions Emissions generated from the immediate action, such as the 

burning of fuel for heat or transportation.  These are also re-
ferred to as “Scope 1” Emissions. 

EDMS Emission and Dispersion Modeling System (EDMS), Version 
5.1.3.  EDMS is a combined emissions and dispersion model 
used for assessing air quality at civilian airports and military 
air bases (EDMS 2011).  The model was developed by the 
Federal Aviation Administration (FAA). 

eGRID EPA’s Emissions and Generation Resource Integrated Data-
base, which calculates average emission factors for estimating 
GHG emissions from electricity consumption within defined 
regions. The latest emission factors were released in 2012 and 
used 2009 electricity data. 

enteric fermentation emissions Methane emitted when food is digested by animals. 
Distilled and residual fuel oil Fuel oil is refined to various standards and properties, with 

each category providing a different purpose and slightly dif-
ferent GHG emissions. Distilled fuel is similar to diesel trans-
portation fuel, while residual fuel is fuel that remains when 
other fuels have been “distilled off,” leaving a thicker fuel 
with more impurities. 

GHG greenhouse gas.  There are six emissions as defined in the 
Kyoto protocols that contribute to the greenhouse effect, 
which is causing global warming.  These include: Carbon diox-
ide (CO2) 
• Methane (CH4)  
• Nitrous oxide (N2O)  
• Perfluorocarbons (PFCs) 
• Hydrofluorocarbons (HFCs) 
• Sulfur hexafluoride (SF6) 

GWP Global Warming Potential.  Different GHGs also have differ-
ent capacities to trap heat in the atmosphere. Other emissions 
are converted to carbon dioxide equivalents (CO2e) by using 
their global warming potential (GWP).  For example, methane 
has a GWP of 21 because it has 21 times more impact than 
CO2. In order to compare and sum the impacts of different 
gases, emissions are quantified in terms of CO2 impacts, or 
CO2 equivalents, calculated by multiplying emissions by their 
respective GWP. 

ICLEI International Council for Local Environmental Initiatives 
Indirect Emissions Emissions attributed to an action that does not occur at the 

same time or place as the action, such as electricity use or 
waste generation.  Average emission factors are used to calcu-
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late indirect emissions because additional factors can affect 
the emission levels (such as what fuel is used to generate 
emissions, or if landfill methane is captured at the site of 
waste disposal).  These are also referred to as “Scope 2” emis-
sions 

MTCO2e Metric tons of carbon dioxide equivalent, the standard unit for 
GHG emissions. Other emissions are converted to CO2e by 
using their GWP. A metric ton is equal to 1,000 kilograms, or 
2,205 pounds and is slightly heavier than the English short 
ton. 

MMBTU Million British thermal units (BTU), a standard unit for ener-
gy.  In Roman numerals, “MM” = 1000 x 1000. All energy 
can be stated as MMBTUs 

MRR Mandatory Reporting Rule.  EPA’s rule that defines the 
standards and requirements for the reporting of GHG emis-
sions from large sources (74 FR 209). 

MWh Megawatt-hours, the standard for electrical energy supply.  
• 1 MWh = 1000 kilowatt hours (kwh) 
• 1 MWh also equals 3.412 MMBTU 

NYS New York State 
NYSEG NYS Electric & Gas 
NYSDEC NYS Department of Environmental Conservation 
NYSDOT NYS Department of Transportation 
NYSERDA NYS Energy Research & Development Authority 
petroleum coke (often abbreviated pet coke or petcoke) is a solid fuel, similar 

to coal, but derived from oil through the oil refinery process. 
renewable energy Renewable energy is defined in accordance with the NYS Re-

newable Energy Portfolio Standard (RPS), which includes 
hydroelectric power, wind power, photovoltaic (solar) power, 
wood, biomass, and landfill gas.   

RG&E Rochester Gas and Electric and Gas 
SEDS State Energy Data System, operated by the USEIA to collect 

and report state level energy use data.   
U.S. United States 
USDOT U.S .Department of Transportation 
USEIA U.S. Energy Information Administration 
USEPA U.S Environmental Protection Agency 
VMT vehicle miles traveled 
WNY Western New York 
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ACS American Community Survey, a survey collected and reported by the US Census that estimates 
household energy usage, size, and type. 

CGC  New York’s Cleaner, Greener Community Program 

Direct Emissions:  Emissions generated from the immediate action, such as the burning of fuel for 
heat or transportation.  These are also referred to as “Scope 1” Emissions. 

EDMS Emission and Dispersion Modeling System (EDMS), Version 5.1.3.  EDMS is a combined 
emissions and dispersion model used for assessing air quality at civilian airports and military air 
bases (EDMS, 2011).  The model was developed by the FAA 

eGRID  EPA’s Emissions and Generation Resource Integrated Database, which calculates average 
emission factors for estimating GHG emissions from electricity consumption within 
defined regions. The latest emission factors were released in 2012, and used 2009 
electricity data.  

Enteric Fermentation Emissions:  Methane emissions from food digestions in animals. 

FAA Federal Aviation Administration  

Distilled and Residual Fuel Oil: Fuel Oil is refined to various standards and properties, each category 
providing a different purpose and slightly different GHG Emissions. In this Distilled Fuel is similar 
to Diesel Transportation fuel, while Residual Fuel is fuel that remains when other fuels have 
been “distilled off,” leaving a thicker fuel with more impurities.  

Petroleum coke (often abbreviated Pet coke or petcoke): is a solid fuel, similar to coal, but derived from 
oil through the oil refinery process. 

 

 

GHG Greenhouse Gas: There are six emissions as defined in the Kyoto Protocols, that contribute to 
the Greenhouse Effect, which is causing Global Warming.  These include: 

• Carbon Dioxide (CO2); 
• Methane (CH4);  
• Nitrous Oxide (N2O);  
• Perfluorocarbons (PFCs); 
• Hydrofluorocarbons (HFCs); and  
• Sulfur Hexafluoride (SF6) 

 



GWP Global Warming Potential.  Different GHGs also have different capacities to trap heat in the 
atmosphere. Other emissions are converted to CO2e by using their Global Warming Potential 
(GWP)—for example, Methane has a GWP of 21,as it has 21 times more impact than CO2. In 
order to compare and sum the impacts of different gases, emissions are quantified in terms of  
CO2 impacts, or CO2 Equivalents (CO2e) , calculated by multiplying emissions by their respective 
GWP. 

ICLEI  International Council for Local Environmental Initiatives 

Indirect Emissions: Emissions attributed to an action that do not occur at the same time or place as the 
action, such as electricity use, or waste generation.  Average emission factors are used to 
calculate indirect emissions, because additional factors can affect the emission levels (such as 
what fuel is used to generate emissions, or if landfill methane is captured at the site of waste 
disposal).  These are also referred to as “Scope 2” emissions 

 

 

MTCO2e metric tons of carbon dioxide equivalent, the standard unit for GHG Emissions. Other 
emissions are converted to CO2e by using their GWP. A metric ton is equal to 1000 kilograms, or 
2205 pounds, and slightly bigger than the English short ton. 

 

MMBTU Million British Thermal Units, a standard unit for energy . “MM” = 1000 x 1000 in Roman 
numerals. All energy can be stated as MMBTUs  

MRR Manditory Reporting Rule:  US EPA’s Rule that defines the standards and requirements for the 
reporting of GHG emissions from large sources (74FR209).  

MWh  Megawatt-hours, the standard for electrical energy supply.  

• 1 MWh = 1000 kilowatt hours (kwh) 
• 1 MWh also equals 3.412 MMBTU 

 

NYS New York State 

NYSEG NYS Electric & Gas 

NYSDEC  NYS Department of Environmental Conservation 

NYSDOT NYS Department of Transportation 

NYSERDA NYS Energy Research & Development Authority 



Petroleum coke (often abbreviated Pet coke or petcoke): is a solid fuel, similar to coal, but derived from 
oil through the oil refinery process. 

Renewable Energy:  Renewable Energy is defined in accordance with the NYS Renewable Energy 
Portfolio Standard (RPS), which includes Hydroelectric power, wind power, photovoltaic (solar) 
power, wood, biomass and landfill gas.   

Rochester Electric and Gas (RGE) 

SEDS State Energy Data System, operated by the USEIA to collect and report state level energy use 
data.   

US United States 

USDA US Department of Agriculture 

USDOT US Department of Transportation 

USEIA US Energy Information Administration 

USEPA US Environmental Protection Agency 

VMT Vehicle Miles Travelled 

WNY  Western New York 
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C Emission and Conversion Factors 

 



Fuel Type mmBtu/short ton kg CO2/mmBtu kg CH4/mmBtu Kg N2O/mmBtu

Bituminous 24.93 93.4 0.011 0.0016
Subbituminous 17.25 97.02 0.011 0.0016
Coke 24.8 102.04 0.011 0.0016
Lignite 14.21 96.36 0.011 0.0016
Petroleum Coke 0.143 102.41 0.003 0.0006

Fuel Type mmBtu/scf kg CO2/mmBtu kg CH4/mmBtu Kg N2O/mmBtu
Pipeline(US Weighted Ave) 0.001028 53.02 0.001 0.0001

Fuel Type mmBtu/gallon kg CO2/mmBtu kg CH4/mmBtu Kg N2O/mmBtu
Distillate Fuel Oil No. 1 0.139 73.25 0.003 0.0006
Distillate Fuel Oil No. 2 0.138 73.96 0.003 0.0006
Distillate Fuel Oil No. 4 0.146 75.04 0.003 0.0006
Distillate Fuel Oil No. 5 0.14 72.93 0.003 0.0006
Distillate Fuel Oil No. 6 0.15 75.1 0.003 0.0006
Kerosene 0.135 75.2 0.003 0.0006
Liquefied Petroleum Gases (LPG) 0.092 62.98 0.003 0.0006

Fuel type mmBtu/short ton kg CO2/mmBtu kg CH4/mmBtu Kg N2O/mmBtu
Municipal Solid Waste 9.95 90.7 0.032 0.0042
Tires 26.87 85.97 0.032 0.0042

Fuel type mmBtu/short ton kg CO2/mmBtu kg CH4/mmBtu Kg N2O/mmBtu
Wood and Wood Residuals 15.38 93.8 0.032 0.0042

Fuel type mmBtu/scf kg CO2/mmBtu kg CH4/mmBtu Kg N2O/mmBtu
Biogas(Captured Methane) 0.00841 52.07 0.0032 0.00063

Name
100-yr Global 

Warming Potential
Carbon dioxide (CO2) 1
Methane (CH4) 21
Nitrous oxide (N2O) 310

scf= standard cubic foot= 1cf
1 metric ton 2204.62 pounds (lb)

WNY CGC Tier II GHG Inventory 
Attachment C: Emission and Conversion Factors

Biomass Fuels - Gaseous

Global Warming Potential **

Other Conversions

*Emission Factors compiled from Federal Register / Vol. 74, No. 209 / Friday, October 30, 2009 / Rules and Regulations, 
Table C-1 and Table C-2, http://epa.gov/climatechange/emissions/downloads09/GHG-MRR-FinalRule.pdf 

**GWP values from Federal Register / Vol. 74, No. 209 / Friday, October 30, 2009 / Rules and Regulations, Table A-1, 
http://epa.gov/climatechange/emissions/downloads09/GHG-MRR-FinalRule.pdf 

Biomass Fuels - Solid

Emission Factors* 
Coal and Coke

Natural Gas

Petroleum Products 

Fossil Fuel-derived fuels (solid)



Density of natural gas: 44.8 lbs/mcf
1 MWh = 3.412 MMBTU






