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INTRODUCTION

Understanding the sources of greenhouse gas (GHG) emissions and establishing a GHG

baseline are critical first steps in the local climate action process. A Greenhouse Gas

Inventory identifies activities that are responsible for GHG emissions, quantifies the level

of each activity, and then calculates the associated emissions resulting from

transportation fuels, waste, energy usage in buildings, and other sources within the

community.

An essential way to understand how many greenhouse gasses are being emitted into the

atmosphere is by measuring them and converting all gasses into a metric ton of CO2

(Carbon Dioxide) equivalent (MTCO2e). Each of these steps, defining the activities,

measuring the level of the activity, and determining the consequent emissions, is

carefully calculated in order to build a credible, transparent, and easily replicable

inventory.

Government operations typically account for less than three percent of a community’s

emissions. It is therefore important to understand how the industries, businesses,

schools, homes, and vehicles in the entire community are contributing to climate change.

Community GHG inventories provide the data needed to set realistic goals and track

progress toward reducing costs, energy use, and emissions. By identifying the largest

sources of emissions in the community, GHG inventories help local governments focus

policies and incentives on the most important sectors.
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DATA SOURCE

Data for this GHG inventory was obtained from the Capital District Regional GHG

Inventory which contains emissions data for the region from the year 2010.1 Published in

2013 by The Capital District Regional Planning Commission (CDRPC) for The New York

Energy Development and Research Authority (NYSERDA), local data was identified to

create the County of Schenectady baseline inventory. Refer to the regional report for a

comparison of GHG emissions across Capital Districts and methodology used to

calculate emissions.

1 https://climatesmart.ny.gov/fileadmin/csc/documents/GHG_Inventories/capdistghginven.pdf

https://climatesmart.ny.gov/fileadmin/csc/documents/GHG_Inventories/capdistghginven.pdf
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GREENHOUSE GAS INVENTORY FOR THE COUNTY OF SCHENECTADY

The three highest sectors contributing to greenhouse gas emissions in the County of

Schenectady are Transportation, Residential, and Commercial. Data recorded for the

County of Schenectady shows that roughly 40% of emissions measured came from

mobile energy (transportation). Following transportation is residential energy at 23%,

which includes the use of electricity, fuel oil, and gas in residential homes. All emissions

are reported in metric tons of carbon dioxide equivalent (MTCO2e). See Appendix for

Emission Source Descriptions.

COMMUNITY GHG FRAMEWORK

With support from the New York State Energy Research and Development Agency

(NYSERDA), Schenectady County developed a community-wide greenhouse gas (GHG)

emission inventory for the year 2010 as part of a grant to evaluate GHG emissions from

all sectors in the County. In this inventory, the County accounts for all major GHGs

including carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons

(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).

The inventory described here is for the community as a whole, meaning that it accounts

for all residential and business activity in the County and within each municipality

separately. The emissions from County and municipally-owned operations are treated

like any other business and are considered to be a subset of these inventories. The

inventory includes “direct” emissions from burning fuels like natural gas, fuel oil, and

propane in buildings, to emissions from burning fuels in on-road and off-road vehicles. It

also includes “indirect” emissions that don’t occur physically in the County but that which

can easily be attributed to County residents and businesses. For example, these include
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emissions attributed to electricity consumption and waste generation because these

emissions occur at power plants and waste disposal sites outside of the County.

Overall, the Schenectady County community wide GHG inventory includes emissions

from the following sources:

Figure 1: Schenectady County Community GHG Framework

SCOPES BASED GHG ACCOUNTING

Within the regional or any community inventory, GHG sources are organized by what is

known as “Scopes” based accounting that assign sources as either:

- Scope 1 (direct) emissions that physically occur within the regional or community

boundary such as those emitted by burning natural gas or fuel oil in homes and

businesses.

- Scope 2 is a special category of emissions to attribute a share of regional power

plant emissions to individual communities based on how much electricity they use.
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- Scope 3 (indirect) emissions attributed to region or community activities that cause

emissions whether the emissions physically occur in-boundary or not.

Scopes based accounting allows a community to have both Scope 1 and 3 emissions for

what is essentially the same source. For example, communities with electric power

stations have very large Scope 1 sources from fuel burned by the power plants inside the

community. Power plants, however, do not supply electricity to communities directly. They

supply the electricity grid. Therefore, communities will also have separate Scope 2

emissions based on (1) the amount of electricity they consume and (2) on the average

carbon intensity of all the plants supplying the regional grid.

Scopes accounting can inherently double count, so they are never added together. The

point of organizing inventories by scopes is to empower stakeholders to reduce

emissions they influence. Therefore power plant and landfill operators can record GHG

reductions against community Scope 1 footprints, whereas municipalities can tie

community-wide energy and waste reduction efforts against their Scope 2 and 3

footprints.

All GHG emissions in this report are reported in units of Metric Tons Carbon Dioxide

Equivalent (MTCDE) which is the convention for reporting regional GHG inventories. One

MTCDE is equal to 1000 kgs of CO2. Non-CO2 GHGs are first converted to an equivalent

amount of CO2 using a global warming potential (GWP) unique to each gas as defined in

the Intergovernmental Panel on Climate Change (IPCC) Second Assessment Report.
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EMISSION SOURCE AND QUANTITY

Schenectady County Total GHG Emissions, by Sector (MTCDE)

Figure 2, By Sector Bar Graph:

Figure 3, By Sector Table:
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Figure 4, By Sector Pie Chart:
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Schenectady County Total GHG Emissions, by Source (MTCDE)

Figure 5, By Source Bar Graph:
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Figure 6, By Source Table:
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Figure 7, By Source Pie Chart:
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Schenectady County Total GHG Emissions, by Community (MTCDE)

Figure 8, By Community Table:

GHG Emissions per Capita Comparison

Figure 9, Per Capita Table Comparison

Note: In 2010, the County of Schenectady had the lowest emissions per capita among

Capital District counties at 9.8 metric tons of CO2e per person.
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ABOUT GREENHOUSE GASSES

Humans are rapidly moving long-stored carbon into the atmosphere and changing the

global carbon budget. Since the start of the Industrial Revolution in the late 1700s,

humans have been emitting more and more greenhouse gasses through activities like

burning fossil fuels and cement production. At the same time, land use changes that

clear forests and fill wetlands for agriculture and development decrease the ability for

natural processes to absorb GHG from the atmosphere.

Types of Greenhouse Gasses

- Carbon dioxide (CO2);

- Methane (CH4);

- Nitrous oxide (N2O) from agricultural loss of soil, and wetlands

- Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs); Sulfur hexa-fluoride (SF6):

these are all man-made chemicals, typically used for refrigeration and cooling, and

do not occur in nature;

- Water Vapor (H2O), often evidenced as clouds, is also a GHG, but is not measured

in these studies as these vapors are a component of the water cycle5. The

aggregate of water in all forms on our planet, ice,

liquid and gas, does not change.

GHG INVENTORY ANALYSIS

The County of Schenectady emitted an estimated 1,523,806 Metric Tons Carbon

Dioxide Equivalent (MTCDE) greenhouse gas emissions in 2010. Energy use by homes

and businesses combined for 49% across residential, commercial, and industrial sectors.

Of this, residential energy use is the single largest source of emissions (23%), followed by
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commercial (16%), and industrial (10%). Transportation is the single largest sector in the

County of Schenectady coming in at 40% of all GHG emissions. Climate Actions Plans

should target these high-emission sectors. For residential and commercial buildings,

possible solutions include expanding renewable energy projects, installing electric heat

pumps, or retrofitting buildings to become more energy efficient. For transportation,

solutions include incentivizing residents to purchase electric or hybrid vehicles,

expanding public transportation initiatives, or increasing the walkability of downtown

areas. A PE2 Climate Action Plan will serve as a strategy document that sets these goals

and outlines a set of initiatives to reduce greenhouse gas (GHG) emissions, by using

GHG emissions inventories as its foundation.

APPENDIX

EMISSION SOURCE DEFINITIONS

Mobile Energy: Use of energy in transportation, including on-road transportation,
passenger and freight rail, aviation, marine transportation, and off-road vehicles.

Residential Energy Consumption: Use of energy in homes, businesses, and other
non-mobile uses.

Industrial Processes: Non-energy emissions associated with industrial activity (e.g.,
carbon dioxide emissions associated with cement production or emissions associated
with coolants for air conditioners) and fugitive emissions from fuel systems (leakages in
the production, distribution, and transmission of fossil fuels).

Commercial Energy Consumption: Direct emissions from the combustion of natural gas,
coal, kerosene, distillate, motor gasoline and other fuels, as well as indirect emissions
from electricity consumption.
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Solid Waste: Non-energy emissions related to managing solid waste, including trash and
wastewater (e.g., methane emissions associated with the anaerobic decay of waste
disposed of in landfills).

Wastewater Treatment: When organic waste material in wastewater degrades during the
wastewater treatment processes, it emits both methane and nitrous oxide.

Energy Supply: Fugitive emissions and energy losses due to the transmission and
distribution of electricity and natural gas.

Agriculture: Non-energy emissions from agriculture, including both crops and livestock
(e.g., methane emissions associated with livestock and nitrous oxide emissions
associated with fertilizer application).

Industrial (Stationary) Energy Consumption: Direct emissions from power plants, landfills,
metals manufacturing, mineral production, petroleum refineries, pulp and paper
manufacturing, chemicals manufacturing, government and commercial facilities, and
other industrial facilities.


