Town of New Castle
Government Operations Greenhouse Gas Emissions
Inventory Report
March 2022
A Government Operations Greenhouse Gas Emissions Inventory Report is an essential
component in assessing the Town of New Castle’s emissions baseline. The objective of this
inventory is to identify the sources and quantify the volumes of greenhouse gas emissions
resulting from governmental operations during 2005. Specifically:
• It creates an emissions baseline against which the Town of New Castle can set emissions
reductions targets and measure future progress.
• It identifies where the highest percentages of emissions are generated in the Town of New
Castle’s internal operations, and, therefore, distinguishes the greatest opportunities for
emissions reductions.

I. Executive Summary
In 2005, The Town of New Castle provided the following core services, which have been
identified as having an impact on greenhouse gas emission levels:

The Town of New Castle Services
Service / Facility
Water Treatment
Water Distribution
Wastewater Collection
Public Works

Service / Facility
Solid Waste Collection
Solid Waste Disposal
Police
Street Lighting and Traffic Signals

These services and others, and the facilities and equipment that are instrumental in the delivery
of these services, are the focus of this greenhouse gas emissions inventory. There are a number
of opportunities for reducing emissions from government operations, many of which have
added benefits of reducing government operating costs and improving workplace efficiency.
Government operations emissions have been categorized according to six primary sectors:
1.
2.
3.
4.
5.
6.

Buildings and other facilities
Streetlights, traffic signals, and other public lighting
Water delivery facilities
Vehicle fleet
Government-generated solid waste
Employee commute
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In 2005, The Town of New Castle operations emitted approximately 3,957 metric tons (tons) of
CO2e. As visible in Table I-A and Figure I-A, Water Delivery Facilities was the largest emitter
(45.7 percent) in 2005. Emissions from Vehicle Fleet produced the second highest quantity of
emissions, resulting in 21.9 percent of total CO2e; and Buildings and Facilities produced 18.6
percent of total emissions. The remainder of emissions came from Employee Commute (9.7
percent), Public Lighting (3.5 percent), and Wastewater Facilities (1 percent).

Table I-A: 2005 Government Operations Emissions by Sector

Sector
Buildings
Vehicle Fleet
Public Lighting
Water / Sewage
Waste (not measured
in this Inventory)
Employee Commute
TOTAL

Greenhouse
Gas Emissions
(metric tons
CO2e)
734
865
138
1,834
0
385
3,957

Greenhouse Gas
Emissions (% CO2e)

Energy
Equivalent
(million Btu)

18.6%
21.9%
3.5%
46.3%

8,422
10,781
1,200
17,304

0%
9.7%
100.0%

0
4,815
42,523

Figure I-A: 2005 Government Operations CO2 Emissions by Sector
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II. Methodology
Analysis Parameters
The International Council for Local Environmental Initiatives (ICLEI) developed the International
Local Government GHG Emissions Analysis Protocol (IEAP) to provide an easily implemented set
of guidelines to assist local governments in quantifying the greenhouse gas emissions from both
their internal operations and from the whole communities within their geopolitical boundaries.
By developing common conventions and a standardized approach, ICLEI seeks to make it easier
for local governments to achieve tangible reductions in greenhouse gas emissions.
In 2008, ICLEI released the Local Government Operations Protocol (LGOP) to serve as a national
appendix to the IEAP. The purpose of the LGOP is to provide the principles, approach,
methodology, and procedures needed to develop a local government operations greenhouse
gas emissions inventory. It leads participants through the process of accurately reporting
emissions, including providing calculation methodologies and reporting guidance. The LGOP
guidance is divided into three main parts: identifying emissions to be included in the inventory,
quantifying emissions using best available estimation methods, and reporting emissions.

Baseline Year
A primary aspect of the emissions inventory process is the requirement to select a
“performance datum,” with which to compare current emissions, or a base year. Local
governments examine the range of data they have over time and select a year that has the
most accurate and complete data for all key emission sources. It is also preferable to establish a
base year several years in the past to be able to account for the emissions benefits of recent
actions. A local government’s emissions inventory should comprise all greenhouse gas
emissions occurring during a selected calendar year.
This inventory utilizes 2005 as the baseline year.

Greenhouse Gases and Types of Emissions
According to both the IEAP and the LGOP, local governments should assess emissions of all six
internationally recognized greenhouse gases regulated under the Kyoto Protocol (see Table II-A
below). Local governments are encouraged to quantify greenhouse gases beyond these six. As
quantifying emissions beyond the three primary GHGs (CO2, CH4, and N2O) can be quite
difficult, ICLEI has also created a means for local governments to produce a simplified inventory
that is otherwise in accordance with the methodology of the IEAP and LGOP, and is focused on
primary policy options associated with climate protection. This alternate approach is what is
referred to as the Quick Action Report. This is the standard followed in this particular inventory.
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Table II-A: Emission Types
Gas
Carbon Dioxide

Chemical
Formula
CO2

Methane
CH4
Nitrous Oxide
N2O
Hydrofluorocarbons Various
Perfluorocarbons
Sulfur Hexafluoride

Various
SF6

Activity
Combustion
Combustion, Anaerobic Decomposition of
Organics (Landfills, Wastewater), Fuel Handling
Combustion, Wastewater Treatment
Leaked Refrigerants, Fire Suppressants
Aluminum Production, Semiconductor
Manufacturing, HVAC Equipment Manufacturing
Transmission and Distribution of Power

Global Warming
Potential (CO2e) *
1
21
310
43-11,700
6,500-9,000
23,900

* The Global Warming Potential (GWP) was developed to allow comparisons of the global warming impacts of
different gases. Specifically, it is a measure of how much energy the emissions of 1 ton of a gas will absorb over a
given period of time, relative to the emissions of 1 ton of carbon dioxide (CO2). The larger the GWP, the more that
a given gas warms the Earth compared to CO2 over that time period.

Reporting Emissions: The Scopes Framework
Emissions sources are categorized as direct or indirect emissions--Scope 1, Scope 2, or Scope 3-in accordance with the World Resources Institute and the World Business Council for
Sustainable Development’s Greenhouse Gas Protocol Corporate Standard. The standard is to
report emissions by scope as a primary reporting framework.
The government scopes are divided into three main categories:
Scope 1: Direct emissions resulting from sources within the local government’s organizational
boundaries that are under local government jurisdiction.
Scope 2: Indirect emissions associated with the consumption of purchased or acquired
electricity, steam, heating, and cooling. Scope 2 emissions occur as a result of activities that
take place within the organizational boundaries of the reporting entity, but that occur at
sources owned or controlled by another entity.
Scope 3: All other indirect emissions not covered in Scope 2, such as emissions from up-stream
and downstream activities that occur as a result of activities within the operational boundaries
of the local government, emissions resulting from the extraction of and production of
purchased materials and fuels, contracted services, and waste disposal.
Scope 1 and Scope 2 sources are the most essential components of a local greenhouse gas
analysis. According to the LGOP, all Scope 1 and Scope 2 categories must be included when
conducting an emissions inventory.
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Scope 3 emissions comprise all other sources of emissions. Scope 3 emissions can be more
challenging to estimate. Local governments may only have indirect control over these
emissions, or there may be unique circumstances surrounding the emissions. For example, solid
waste generated from government operations is included as Scope 3 in the LGOP because of
the unique circumstances in which emissions are generated—emissions from waste are
generated over time as the waste decomposes and not directly in the base year. The LGOP
encourages local governments to conduct as complete an analysis as is practical, but
distinguishes Scope 3 emissions sources so that local governments can prioritize their efforts
and appropriately categorize emissions sources according to where the emissions occur, the
relative magnitude of the emissions, and which entity is responsible for the emissions. In this
inventory, the Scope 3 emission sources include tailpipe emissions from employee commute.
The LGOP does not provide methods for estimating Scope 3 emissions, and ICLEI has estimated
these emissions using methods derived from various accepted standards.

Emissions Sectors
In addition to categorizing emissions by scope, ICLEI recommends that local governments
examine their emissions in the context of the sector that is responsible for those emissions.
Many local governments will find a sector-based analysis more directly relevant to policy
making and project management, as it assists in formulating sector-specific reduction measures
and climate action plan components.
The LGOP breaks emissions down into the following general sectors:
• Facilities
• Streetlights and traffic signals
• Water delivery facilities
• Vehicle fleet
• Power generation facilities
• Solid waste facilities
• Other process and fugitive emissions from special operations
• Information items (to be quantified yet not included as Scope 1, 2, or 3 emissions)
This particular inventory includes the following sectors:
• Buildings and other Facilities
• Streetlights and traffic signals
• Water delivery facilities
• Vehicle fleet
Additionally, this Report includes the Scope 3 sector “Employee Commute” in the government
operations inventory.
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Quantifying Emissions
Quantification Methods
Emissions can be quantified in two ways:
Measurement-based methodologies refer to the direct measurement of greenhouse gas
emissions (from a monitoring system) emitted from a flue of a power plant, wastewater
treatment plant, landfill, or industrial facility. This methodology is not generally available for
most types of emissions and will only apply to a few local governments that have these
monitoring systems.
The majority of the emissions recorded in this inventory have been calculated using calculationbased methodologies to calculate emissions using activity data and emission factors. To
calculate emissions accordingly, the basic equation below is used:
Activity Data x Emission Factor = Emissions
Activity Data
Activity data refer to the relevant measurement of energy use or other greenhouse gasgenerating processes such as fuel consumption by fuel type, metered annual electricity
consumption, and annual vehicle miles traveled.
Emission Factors
Emission factors are used to convert energy usage or other activity data into associated
emissions quantities. They are usually expressed in terms of emissions per unit of activity data
(e.g., lbs. CO2/kWh). Table II-B demonstrates an example of common emission calculations that
use this formula.

Table II-B: Basic Emissions Calculations
Activity Data
Electricity Consumption (kWh)
Natural Gas Consumption
(therms)
Gasoline/Diesel Consumption
(gallons)
Vehicle Miles Traveled

Emissions Factor
CO2 emitted/kWh
CO2
emitted/therm
CO2 emitted
/gallon
CH4, N2O
emitted/mile

Emissions
CO2 emitted
CO2 emitted
CO2 emitted
CH4, N20
emitted

CACP Software
To facilitate local government efforts to reduce greenhouse gas emissions, ICLEI developed the
Clean Air and Climate Protection (CACP) software in partnership with the State and Territorial
Air Pollution Program Administrators (STAPPA), the Association of Local Air Pollution Control
Officials (ALAPCO), and Torrie Smith and Associates. This software calculates emissions by
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combining emission factors with a range of activity data, such as energy consumption and
waste generation. This is the primary tool used to calculate emissions for this Report.
It is important to note that precisely calculating emissions from energy use, fuel consumed, and
waste disposed is difficult. As with many emissions analyses and models, CACP depends on
numerous assumptions, and is limited by the quality of available data. With this in mind, it is
useful to consider specific numbers generated by CACP as an approximation of reality, rather
than an exact representation.

III. 2005 Government Operations Inventory
Government Operations Inventory Summary
In 2005, the Town of New Castle’s government operations produced approximately 3,957
metric tons of CO2e. This number includes all Scope 1 emissions from the on-site combustion of
fuels in facilities and vehicles, leakage of refrigerants and other process/fugitive emissions,
Scope 2 emissions from the purchase of electricity generated outside the Town of New Castle’s
borders, and Scope 3 emissions from employee commute patterns.
The LGOP requires reporting by emissions scope, provided within this section. In order to
provide a useful policy discussion, this section also provides a breakdown of all emissions by
sector and source, combining and comparing emissions only as appropriate to avoid double
counting.

Summary by Scope
As shown in Table III-A, Scope 2 emissions constituted the largest amount of greenhouse gas
emissions from the Town of New Castle’s operations in 2005, totaling 1,893 metric tons of
CO2e. Scope 1 emissions constituted the second largest amount (1,678 metric tons of CO2e),
and Scope 3 emissions totaled 385 metric tons of CO2e.

Table III-A: 2005 The Town of New Castle Government Emissions by Scope
Activity

CO2e emitted

Scope Total

Scope 1
Natural Gas, Gasoline, Fuel Oil, and Diesel
Scope 2
Purchased Electricity
Scope 3
Employee Commute

1,678
1,678
1,893
1,893
385
385
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Scope 1 Emissions
In 2005, the Town of New Castle’s government operations produced 1,678 metric tons CO2e of
Scope 1 greenhouse gas emissions. These emissions resulted from natural gas, gasoline, fuel oil,
and diesel used in the town facilities, town vehicles, and equipment.
Scope 2 Emissions
In 2005, the Town of New Castle’s government operations generated 1,893 metric tons of CO2e
in the form of Scope 2 emissions from purchased electricity. All Scope 2 emissions in this
inventory result from electricity consumption. Scope 2 government operations emissions are
generated outside of the Town of New Castle’s operational boundaries, but are the result of the
town’s government operations, and therefore are counted as part of the inventory.
Scope 3 Emissions
In 2005, the Town of New Castle’s government operations generated 385 metric tons of CO2e in
the form of Scope 3 emissions from the Town of New Castle’s employee commute patterns
(emissions from waste generated at government-operated facilities was not measured). While
the reporting of Scope 3 emissions is difficult, the information it provides enables the
development of innovative approaches for reducing greenhouse gases.

Summary by Sector
By better understanding the relative scale of emissions from each of the sectors, the Town of
New Castle can more effectively focus emissions reductions strategies to achieve the greatest
emissions reductions. For this reason, an analysis of emissions by sector is included here, based
on the total of 3,957 metric tons of CO2e.
The sectors included in this total are the following:
• Facilities
• Public lighting
• Water delivery
• Vehicle fleet
• Waste generation (not measured except wastewater facilities)
• Employee commute
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Table III-B: 2005 Government Operations Emissions by Sector
Sector
Buildings
Vehicle Fleet
Public Lighting
Water / Sewage
Waste (not measured in this
Inventory)
Employee Commute
TOTAL

Greenhouse Gas
Emissions
(metric tons CO2e)
734
865
138
1,834
0
385
3,957

Greenhouse Gas Emissions
(% CO2e)
18.6%
21.9%
3.5%
46.3%
0%
9.7%
100.0%

Figure III-B: 2005 Government Operations CO2 Emissions

As visible in Table III-B and Figure III-B, Water Delivery Facilities were the largest emitter (45
percent) in 2005. Emissions from Vehicle Fleet produced the second highest quantity of
emissions, resulting in 22 percent of total CO2e. Buildings and Facilities produced 19 percent of
New Castle’s total emissions with the remainder coming from Employee Commute (10 percent),
Streetlight and Traffic Signals (3 percent), and Wastewater Facilities (1 percent).

Summary by Source
When considering how to reduce emissions, it is also helpful to look not only at which sectors
are generating emissions, but also at the specific raw resources and materials (gasoline, diesel,
electricity, natural gas, solid waste, etc.) whose use directly results in the release of greenhouse
gases. Such analysis can help target resource management in a way that will successfully reduce
greenhouse gas emissions. Below in Table III-C is a summary of the Town of New Castle’s 2005
government operations greenhouse gas emissions by fuel type or material, based upon the
total government operations emissions of 3,957 metric tons.
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As shown in Table III-C and Figure III-C, the greatest percentage of government emissions (48
percent) came from Electricity. The next highest percentage of emissions came from Gasoline
(26 percent) and Fuel Oil (18 percent).

Table III-C: 2005 Government Operations Emissions by Source

Source
Electricity
Natural Gas
Gasoline
Diesel
Fuel Oil
TOTAL

Greenhouse Gas
Emissions (metric
tons CO2e)
1,893
89
1,028
230
717
3,957

Greenhouse Gas
Emissions (% CO2e)
48%
2%
26%
6%
18%
100.0%

Figure III-C: 2005 Government Operations by Source
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Government Operations Inventory Detail by Sector
This section discusses the activities and types of emissions coming from government operations
by taking a detailed look at each primary sector. Again, the sectors included in this analysis are:
• Buildings and Other Facilities
• Streetlights, Traffic Signals, and Other Public Lighting
• Water Delivery/Treatment Facilities
• Vehicle Fleet
• Solid Waste Generation
• Employee Commute
Buildings and Other Facilities
Buildings and other facilities
operated by local governments
produce a significant amount of
greenhouse gas emissions. In 2005,
the Town of New Castle operated 6
major facilities, including Town Hall,
the Department of Public Works
(DPW), and the Millwood Water
Treatment Plant. Electricity
consumption and the on-site
combustion of fuels such as natural
gas were the most significant
sources of 2005 greenhouse gas emissions from these facilities.
Streetlights, Traffic Signals, and Other Public Lighting
The Town of New Castle operates a range of public lighting, including streetlights, sidewalk
lighting, holiday lighting, and park lights. Electricity consumed in the operation of this
infrastructure is a significant source of greenhouse gas emissions.
In 2005, public lighting in the Town of New Castle consumed a total of 1,200 MMBtu, producing
approximately 138 metric tons CO2e. This represents 3.5 percent of total emissions in 2005.
There are a number of ways that the Town can improve the efficiency of public lighting, which
would therefore reduce the amount of greenhouse gas emissions being generated by New
Castle operations and save tax-payer dollars.
Water Delivery/Treatment Facilities
This section addresses any facilities used for the management and distribution of water. Typical
systems included in the Water Delivery Facilities section are: potable water delivery pumps,
sprinkler and irrigation controls, and storm water management. The Town of New Castle
operates a range of water delivery facilities, including the Millwood Water Treatment Plant,
Bedford Pump Station, and Mt. Peak Pump Station. Electricity consumption and the on-site
combustion of fuels such as heating oil and diesel are the most significant sources of
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greenhouse gas emissions from the operation of The Town of New Castle water delivery
facilities.

In 2005, the Town emitted approximately 1,807 metric tons of CO2e from all of these sources,
which represents 45.7 percent of total emissions from New Castle.
Vehicle Fleet
The majority of New Castle employees use vehicles as an integral part of their daily
operations—from maintenance trucks used for DPW (highway, parks and recreation, and
water) to police cruisers. Combustion of fuels produce significant quantities of emissions within
most local governments, and the Town of New Castle will be able to reduce its emissions by
enacting policies such as purchasing alternative fuel vehicles, replacing oversized vehicles with
more appropriately-sized ones, or removing vehicles from the fleet.
In 2005, the Town of New Castle operated a fleet of approximately 100 total vehicles, as well as
a small assortment of combustion equipment used primarily for landscaping and park
maintenance.
Emissions from mobile combustion are the result of two separate processes. First, when fossil
fuels (gasoline, diesel, natural gas) combust, they release carbon dioxide as a product. These
emissions are reported as Scope 1. In addition, no combustion process results in a completely
combusted fuel. Two of the byproducts of incomplete combustion are methane (CH4) and
nitrous oxide (N2O), which are also considered Scope 1 emissions and are included in the final
CO2e number for mobile combustion.
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Figure III-D: Vehicle Fleet Emissions by Fuel Type

Solid Waste Generation
The solid waste routinely generated by government buildings and operations includes paper,
food scraps, plant debris, textiles, construction waste, etc. Quantifying the amount of waste
generated by government operations, and calculating the resulting greenhouse gas emissions,
is an important component of a comprehensive emission inventory.
These emissions are considered indirect because they do not result at the point of waste
generation (as with fuel combustion), but often in a landfill or incinerator located outside of the
Town of New Castle’s boundaries all together. The Town of New Castle can reduce emissions
from government-generated waste by
decreasing material consumption and
increasing recycling and composting in
government facilities.
Employee Commute
The tailpipe emissions from passenger
vehicles operated by municipal
employees traveling to and from work
are considered indirect emissions and
are reported under Scope 3 (CO2, N20,
and CH4). As the scale of emissions
from employees commuting is often
relatively large when compared to the
rest of government operations, and local governments do have the ability to influence their
employees’ commute decisions through alternative commute policies.
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Given the scale of emissions from employee commutes, local governments can see significant
emissions reductions by encouraging
and creating incentives for
alternatives to driving alone to work,
including telecommuting. Local
governments all over the country
have developed effective programs
for reducing emissions from the
commute patterns of their employees,
and therefore, employee commute
emissions were included in this Report
as an area where the Town of New
Castle can make significant progress
towards greenhouse gas emissions
reductions.
In 2005, employees commuting in vehicles to and from their jobs at the Town of New Castle
emitted approximately 385 metric tons CO2e, or 9.7 percent of total government emissions as
shown in Table III-B.

IV. Conclusion
Climate change, caused by an increase in the concentration of atmospheric greenhouse gases,
is one of the greatest challenges facing society today. Local governments can lead an intelligent
and timely response to these challenges in a way that will keep them, and their communities,
ahead of market and regulatory trends.
This greenhouse gas emissions inventory completes an important first step in the Town of New
Castle’s climate protection and energy management efforts. By identifying the largest sources
of emissions, and by estimating overall baseline emission levels against which future progress
can be demonstrated, this Report establishes a foundation for informed institutional action.
Since 2005, New Castle has taken numerous steps to decrease its greenhouse gas emissions
such as food scrap recycling, LED lighting, a seasonal ban on leaf blowers, and municipal
community solar. New Castle is in the process of updating its greenhouse gas emissions
inventory to measure the progress it has made toward achieving its climate protection goals.
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