MADISON COUNTY

LOCAL GOVERNMENT AND COMMUNITY
GREENHOUSE GAS EMISSIONS INVENTORY

An emissions inventory creates a quantitative foundation for a community to take concrete

actions to achieve energy savings and promote clean energy alternatives
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Executive Summary

The motivation: The projected decline in world oil supply and increasing
global energy demand are constraining energy availability while generating
record energy prices that are impacting global, national, and local commu-
nities. This explosive growth in consumption has also been strongly linked
to increasing greenhouse gas emissions. Fortunately, more and more peo-
ple are realizing the impact their everyday consumption has on our limited
natural resources and the environment and demanding a change. Reducing
greenhouse gas emissions has become a priority not only for environmental
benefits, but for economic benefits, energy security, and public health.
While global energy problems cannot be solved exclusively at the local lev-
el, and leadership is needed from global, federal, and state organizations,

locally we can identify, plan for, and take steps to address these issues.

The leadership: Madison County has already proven itself as a leader when it comes to innovative initia-
tives to increase energy efficiency and to advance renewable energy alternatives. The information con-
tained in this inventory is meant to further advance these type of initiatives. This is Madison County’s
first Greenhouse Gas (GHG) Inventory Report. It is a data resource that details the County’s current
energy consumption to show exactly where energy is being used and identify opportunities to become

more efficient. Through a better understanding of our current energy consumption, this inventory can

better inform future energy-related polices and projects in Mad-
ison County including the development of a Community Energy
Strategic Plan, the intended next step of this process.

The background: In 2010, Madison County was selected for
the Climate Change Innovation Program (C2IP) administered
by the Central New York Regional Planning & Development
Board. Through this program, Madison County received guid-
ance and technical assistance to perform the inventory. This

program also provided Madison County with a $30,000 grant to
tund a project that enhances energy efficiency. Madison County used this grant to promote its Solarize
Madison program by providing 15 ($2,000) grants to the first fifteen homeowners who signed a contract
for a direct-owned solar PV system.

The how: The GHG Inventory focuses on two categories:
emissions associated with Madison County government op-
erations (Section 3) and community-wide emissions (Section

4). Government is a specific subset of the community. The

Community Analysis

baseline year is 2010. ICLEI Local Government and Com-

munity Protocols were used as guides for the analysis.
These Protocols are the recognized standard in GHG re-

Government . i . i

Analysis porting and reflect best practices associated with GHG ac-

counting. ICLEI Clean Air and Climate Protection (CACP)

software was used to measure emissions. Results are report-

ed in metric tons of carbon dioxide equivalent (mtCO2e).
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Executive Summary

The results:

Community-wide

In 2010, Madison County emitted 777,338
metric tons of CO2e.

Top 3 Contributors
1. Transportation (54%)

2. Residential (18%)
3. Commercial (138%)

Total Community-wide Emissions in 2010:
777,338 mtCO2e

Madison County government

In 2010, emissions from Madison County
government operations equated to
5,817.56 mtCO2e.

Top 3 Contributors
1. Vehicle Fleet (47%)

2. Buildings (27%)
3. Employee Commute
(20%)

Total Madison County Gov. Emissions in 2010:
5,817.5 mtCO2e

Overall takeaways: Madison County emitted 777,338 metric tons of carbon dioxide equivalent (mtCO2e)

- 10.6 tons for each of Madison County’s 73,442 residents. Energy consumption cost for Madison County
government operations is about $1.5 million a year and accounts for about

0.75% of total community-wide emissions. In both categories, emissions

associated with transportation dominate other sectors. Breakdowns of

each of the contributing sectors are explained in detail in the report.

Next Steps: This inventory represents a completion of milestone 1 of the
community energy strategic planning process. The next step is to create
the Community Energy Strategic Plan to establish reduction targets and
develop goals and actions. This inventory provides the baseline to inform
these next steps.
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1. Introduction

The projected decline in world oil supply and increasing global energy demand are constraining energy
availability while generating record energy prices that are impacting global, national, and local commu-
nities. Since the 1950s, access to cheap oil has spurred explosive growth in the consumption of fossil
tuels. This growth has been strongly linked to spiking greenhouse gas emissions and, in turn, global cli-
mate change that is predicted to result in extreme weather patterns and disrupted ecosystems. All of
these forces work together to increase energy, food, and commodity prices worldwide.

While these global energy problems cannot be solved exclusively at the local level, and leadership is
needed from global, federal, and state organizations, locally we can identify, plan for, and take steps to
address these issues. Acting now will prepare our community to respond nimbly to changing policy and
program decisions at all levels of government, adapt to changing economic conditions, and reduce our
dependence on fossil fuel energy.

In response to this energy and greenhouse gas emissions challenge, a number of community initiatives,
including those of local governments, institutions of higher education, local coalitions, the business com-
munity, and local nonprofits, are already underway. By combining eftorts to reduce energy demand, im-
prove efficiency, and transition to alternative energy sources, Madison County and its citizens can make
great strides toward reducing greenhouse gas emissions.
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1.1 Madison County is a Leader

Madison County is already on the forefront of many innovative initiatives to increase energy efficiency
and to advance renewable alternatives. Some of these projects include:

¢ First municipality in the country to place a solar array over its landfill
¢ Solar PV and micro-hydro used at County parks

¢ Gas-to-energy project at Madison County Solid Waste Facility

¢ The location of the first wind farm facility in New York State

¢ First municipality in New York State to implement the Solarize model to significantly
reduce the costs of installing solar power for homes, business, farms and institutions

The information contained in this inventory is meant to further advance these type of initiatives. This
is Madison County’s first Greenhouse Gas (GHG) Inventory Report. It is a data resource that de-
tails the County’s current energy consumption to show exactly where energy is being used and identify
opportunities to become more efficient. Through a better understanding of our current energy con-
sumption, this inventory can better inform future energy-related polices and projects in Madison Coun-

ty.
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1.2 What is a Greenhouse Gas Inventory Report?

A greenhouse gas emissions inventory compiles the energy (kWh, therms, gallons, etc) consumed by an
entity and/or community to determine the amount of greenhouse gases emitted to the atmosphere dur-
ing a specific period of time (e.g., one year). This information is then used to track emissions trends, de-
velop strategies and policies, and assess progress. Ultimately, a GHG Inventory is needed because
“what gets measured, gets managed.” It is also the first step to developing a Community Energy Strate-

gic Plan which uses the baseline information from the inventory to inform future goals.

According to the U.S. EPA, an inventory can help local governments:
¢ Identify the greatest sources of GHG emissions within their jurisdiction
¢ Understand emission trends
¢ Quantify the benefits of activities that reduce emissions
¢ Establish a basis for developing a local action plan
¢Track progress in reducing emissions

¢Set goals and targets for future reductions
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1.3 Benefits of GHG Reduction

1. invironmental Benefits: Reducing greenhouse gas emissions will help
combat rising environmental concerns such as air pollution, water pollu-
tion, climate change, and waste generation, thus promoting environmental
health. Although not always realized, human livelihood is intimately de-
pendent on environmental health and stability.

2. Public Health Benefits: Reducing greenhouse gas emission will help im-
prove public health by removing harmful pollutants from the air we
breath. NOx, SOx, and VOC’s (Volatile Organic Compounds) are some of
the leading greenhouse gases, and are also detrimental to human health.
There is also overwhelming evidence that high performance buildings -
commercial structures designed to minimize energy consumption and
maximize use of space - are healthier buildings for working, studying, and
living.

3. Iiconomic Benefits: Understanding current emissions helps gain better
insights in ways to increase energy efficiency and decrease consumption.
Ultimately, mitigation strategies can reduce the amount spent on energy
(some payofts are immediate, while others take a few years). In addition,
increasing the use of renewable energy facilitates innovation, creates jobs,
and over time makes these emerging technologies more cost eftective.

4. nergy Security: Reducing GHG emissions will improve energy security.
Petroleum and its products, such as gasoline, are a major source of GHG
emissions and the United States depends on petroleum imports from other
countries for over 50% of its demand. Reducing petroleum use makes us
less vulnerable to disruptions in supply and less dependent on other coun-
tries in general. This issue will only grow in importance as the fossil fuel
demand and emissions of developing countries, such as China and India,

5. Improved Lirvability: There are numerous ways in which reducing GHG
emissions can improve public livelihood. Encouraging walking and bicy-
cling will cut transportation energy consumption, while improving public
health and fitness, reducing parking problems, and enhancing recreational
opportunities. In addition, actions that reduce automobile dependency can
decrease traftic congestion and localized air pollution.

10
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2. Project Background and Purpose

In August 2010, the Madison County Planning Department applied for the Climate Change Innovation
Program (C2IP) administered by the Central New York Regional Planning & Development Board (CNY
RPDB). Madison County was one of nine communities chosen by CNY RPDB for the program to re-
ceive technical and financial assistance to develop policies and strategies to reduce greenhouse gas emis-
sions and promote clean energy alternatives. C2IP is a three year program, that in addition to the tech-
nical assistance, awards participants with funding in the form of'a grant up to $30,000 for feasibility
studies or demonstration projects that enhance energy efticiency. Madison County used this grant to
promote its Solarize Madison program; specifically, the County made (15) $2,000 grants available to the
first fifteen homeowners who signed a contract for a direct-owned solar photovoltaic system. In total, 29
systems were installed with Solarize Madison (2012) program. The 29 Solarize Madison installations
added184.2 kilowatts of new solar to the grid, and produce an estimated 202,624 kilowatt hours of elec-
tricity per year, preventing 46 mtCO2e annually.

A large focus of C2IP is to help with the development of Madison County’s first Community Energy
Strategic Plan (CESP). This GHG Inventory will provide the baseline information needed to inform and
develop the CESP. C2IP also inspired Madison County to join NYS Department of Conservation’s Cli-
mate Smart Communities Program, US EPA’s Energy Star campaign, and U.S. EPA Portfolio Manager.
To assist with the development of the inventory, Madison County also joined ICLEI-Local Govern-
ments for Sustainability. One advantage of joining ICLEI is it provides access to their Clean Air and
Climate Protection (CACP) software, the most widely used tool for quantitying GHG emissions.

11
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2.1 Clean Air and Climate Protection Software

ICLEI's Clean Air and Climate Protection (CACP) software was the primary tool used to complete Mad-
ison County’s GHG Inventory. CACP is an accounting-based program designed to track and measure
greenhouse gas emissions for communities and governments. In fact, it has been licensed to more than
500 local governments and continues to be the leading tool on the market in quantifying greenhouse gas
emissions.!

Before using the software, a baseline year is selected (such as 2010) and then energy consumption data is
collected and aggregated for that year. Exact data is best, such as direct meter reads oft of utility bills,
and should be used when available. When direct data is not available, assumptions have to be made us-
ing data from other sources such as the Department of Transportation or Department of Energy. Stand-
ardized guidelines exist to assist local governments in quantifying and reporting GHG emissions. For
this report two protocols (both developed by ICLEI) were used: Local Government Operations Protocol
(Version 1.1) and U.S. Community Protocol (Version 1).

Once all consumption data is collected or derived it is entered into the CACP software. The software
then determines emissions using geographic specific factors (or coefficients) according to the type of fuel
used. Emissions are aggregated and reported in terms of metric tons of carbon dioxide equivalent, or
mtCO2e. Converting all emissions to equivalent carbon dioxide units allows for the consideration of dif-
ferent greenhouse gases in comparable terms.

12
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2.2 What are Greenhouse Gases?

Gases that trap heat in the atmosphere are called
Greenhouse Gases. The six main greenhouse gases are
Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide
(N20), Hydrofluorocarbons (HFCs), Perfluorocarbons
(PFCs), and sulfur hexafluoride (SF6).

While some greenhouse gases emitted into the atmos-
phere are from natural sources, the ones dealt with
here and throughout this report refer to the green-
house gases emitted from human activities.

Total emissions in 2010 = 6,222 Million Metric
Tons Of COQ equivalent. Source: U.S. EPA

1. Carbon Dioxide (COZ2)is the primary greenhouse gas emitted through human
activities, accounting for about 84% of all U.S. greenhouse gas emissions in 2010. Car-
bon dioxide enters the atmosphere through burning fossil fuels (coal, natural gas and
oil), solid waste, trees and wood products, and also as a result of certain chemical reac-
tions (e.g., manufacture of cement). The combustion of fossil fuels to generate electric-
ity is the largest single source of CO, emissions in the country, accounting for about
40% of total U.S. CO, emissions. Carbon dioxide is removed from the atmosphere or
"sequestered" when it is absorbed by plants.2

2. Methane (CH%) is the second most prevalent greenhouse gas, accounting for
about 10% of all greenhouse gases emitted through human activities in the U.S. in
2010. Methane is emitted during the production and transport of coal, natural gas,
and oil. Methane emissions also result from livestock and other agricultural practices
and by the decay of organic waste in municipal solid waste landfills. While Methane
remains in the atmosphere for a much shorter period than carbon dioxide, it is over 20
times more effective at trapping heat in the atmosphere.?

3. Nitrous Oxide (NQO) accounted for about 4% of all U.S. greenhouse gas
emissions from human activities in 2010. Globally, about 40% of total N,O emissions
come from human activities. Out of all the human activities related to N20 emissions,
about 68% of it is from agricultural soil management, i.e., when people add nitrogen to
the soil through the use of synthetic fertilizers. Nitrous oxide is also emitted when
transportation fuels are burned. The impact of 1 pound of N.O on warming the at-
mosphere is over 300 times that of 1 pound of carbon dioxide.*

4. Fluorinated gases (HFCs): There are three main categories of fluorinated
gases—-hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride
(SFs) which accounted for about 2% of all U.S. greenhouse gas emissions for human
activities in 2010. Unlike many other greenhouse gases, fluorinated gases have no
natural sources and only come from human-related activities. The major source,
about 80%, is from “Substitution for Ozone-Depleting” substances largely used in re-
frigerants such as in air conditioning systems in both vehicles and buildings.5

13
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1 metric ton of 21 metric tons of

Methane CH, Carbon Dioxide (CO,)

Project Background and Purpose

2.3 Understanding the Results: mtCO2e

To determine emissions, the CACP software uses region-specific factors (or coefficients) according to
the type of fuel used. For ease of analysis, the CACP software then quantifies the emissions into met-
ric tons of carbon dioxide equivalency (mtCOg2e). This is a convenient way to compare separate gases
with different strengths on the same playing field. For carbon dioxide itself, emissions in metric tons
of CO2 and metric tons of CO2e are the same thing, whereas methane is twenty-one times more pow-
erful than carbon dioxide on a per weight basis in its capacity to trap heat, so the CACP software con-
verts one metric ton of methane emissions to 21 metric tons of carbon dioxide equivalents. Similarly, a
metric ton of nitrous oxide, which is approximately 310 times as effective at warming the atmosphere
as a metric ton of COy, is the same as 310 metric tons of CO, To calculate mtCO2e, all units of energy

(e.g., kilowatt-hours, gallons, therms, etc.) must first be standardized by converting to million British
Thermal Units MMBTU).

14
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2.4 Understanding the Results: Scope

GHG emissions can be generated directly or indirectly by an entity and are typically classified into three
commonly used scopes, with an entity having more control over Scope 1 emissions than Scope 2 and
even less control over Scope 3 emissions.

e Scope 1: All direct GHG emissions, i.e. emissions from sources that are owned or controlled by the reporting
entity

e Scope 2: Indirect GHG emissions from consumption of purchased electricity and heat, i.e. emissions that are a
consequence of the activities of the reporting entity, but occur at sources owned or controlled by another entity

® Scope 3: Other indirect emissions, such as the extraction and production of purchased materials and fuels,
transport-related activities in vehicles not owned or controlled by the reporting entity, waste disposal, etc.

For instance, Scope 1 emissions for Madison County include the government-owned vehicle fleet
(greenhouse gas emissions emitted are directly related to government operation) while Scope 8 emis-
sions include employee commute (greenhouse gas emissions emitted are indirectly related to govern-
ment operation). Scope 2 emissions for Madison County include purchase of electricity and natural gas

to operate government buildings and facilities.

15
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2.5 Understanding the Results: Sectors

This inventory is composed of two categories, which are analyzed independently:
e Municipal government emissions
o Community-wide emissions

[t is important to be clear that these two categories are not additive. The community-wide inventory is
the total, and the municipal government category is a specific subset of the community-wide total.
While the government emissions are one sub-set of the overall community emissions, this is an im-
portant sub-set to consider because eftective emission reduction plans often start with government oper-

ations and then branch out to the community.

This inventory used 2010 as the baseline year. 2010 was chosen as the baseline because sufficient data

was available for this year and it is also a national census year.

16
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3. Government Analysis

The government emissions inventory includes all emissions coming from Madison County government
operations for 2010. This includes the energy use and emissions from Madison County public buildings,
street lights, wastewater facilities, solid waste facilities, government vehicle fleet, public transit, employ-
ee commute to work, and solid waste generated from government operations. A complete list of each

building, facility or government operation that was included can be found in Attachment A.

The Local Government Operations Protocol for the quantification and reporting of greenhouse gas emissions in-
ventories (Version 1.1), developed by ICLEI, was used to guide this portion of the inventory. This means
that the inventory follows internationally recognized GHG accounting and reporting principles.

17
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Figure 1
2010 Government Emissions

% Total mtCO2e by Sector

B Buildings and Facilities
Street Lights
M Wastewater Facilities
B Solid Waste Facilities
0.1% ™ Vehicle Fleet

M Public Transit

To 3 Contributors B Employee Commute (Scope 3)
Vehicle Fleet Waste
(47%)
Buildings (27%)
Employee $765,012 Total Madison County Government Emissions

Commute (20'%.‘!) Energy $694,136 in 2010:
5,817.5 mtCO2e

TOTAL $1,459,148

3.1 Government Greenhouse Gas Emissions by Sector

In 2010, the Madison County government produced 5,817.5 mtCO2e. As Figure 1 shows, the govern-
ment inventory accounts for the energy use and emissions from Madison County-owned buildings,
street lights, wastewater facilities, solid waste facilities, government vehicle fleet, public transit, employ-
ee commute to work, and solid waste generated from government operations.

The fuel usage associated with the operation of the Madison County vehicle fleet accounts for
nearly half (46.7%) of the County’s greenhouse gas emissions followed by buildings (27.1%) and
employee commute (20%). See Attachment A for the Overall Government Inventory table which

breaks down the energy use and greenhouse gas emissions for each sector.

Municipal emissions in Madison County constituted about 0.75% of the community’s total emissions.
Local government emissions typically fall between 2 to 5 percent of overall community levels. Energy
consumption in 2010 cost Madison County $765,012 for fuel and $694,136 for energy (electricity and
natural gas) or about 5% of the County’s tax levy ($28.8 million in 2010). This magnitude of cost demon-
strates the necessity of understanding energy consumption sources and trends which can translate into

new strategies for energy reduction and opportunities for significant savings.

18
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Figure 2

0.17% 2010 Government Emissions

% Total mtCO2e by Source

M Electricity

B \Waste

B Diesel

0.04% B Gasoline

¥ Ethanol

B Natural Gas

in 2010:
5,817.5 mtCO2e

Total Madison County Government Emissions

3.2 Government Greenhouse Gas Emissions by Source

GHG emissions generated by Madison County government originate from six sources. Figure 2 shows
that the majority of GHG emissions were generated from purchased gasoline (37%), followed by diesel
(83%), electricity (18%), natural gas (12%), ethanol (0.17%), and solid waste (0.04%).

Energy/Stationary Source Emissions

In 2010, Madison County municipal buildings, streetlights, waste water facility, and solid waste facility
consumed 4,551,262 kWh of electricity and 132,581 therms of natural gas, which resulted in a release
of 1,739 mtCO2e emissions into the atmosphere.

Transportation Emissions

The County’s vehicle and transit fleet consumed approximately 115,771 gallons of gasoline, 182,516
gallons of diesel and 12,863 gallons ethanol, emitting 2,908 mtCO2e. Employee commute consumed
approximately 124,854 gallons of gasoline, 4,291 gallons of diesel, and 13,873 gallons of ethanol, emit-
ting 1,168 mtCO2e.

Solid Waste Emissions

The Madison County government operations reported sending 54.96 tons of waste to the landfill re-
sulting in 2.52 mtCO2e. The County does have recycling programs in place to reduce the waste stream
as well as a methane gas collection system.
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$692,296

Total fuel usage for Madison County
rigure 3. Vehicle Fleet: Top 6 Contributors vehicle fleet in 2010:

120 Diesel: 182,516 galions

1000

800 Gas: 94,710 gallons

600

400 Ethanol: 10,523 zallons

2,719 mtCO2e

3.3 Government Emissions by Sector: Vehicle Fleet

mtCO2e

0
Wampsville  Solid Waste ~ Morrisville Sheriff Public Health Social Services
Highway Highway

The Madison County vehicle fleet contributed approximately 2,719 mtCO2e in 2010, representing near-
ly half (46.7%) of all Madison County government generated emissions. GHG emissions generated from
this sector originate from purchased fuel; all vehicles in the fleet run on either diesel or unleaded gaso-
line. Currently there are 271 total vehicles in the fleet with the median vehicle year from 2003.

Data supplied by the Madison County Highway Department shows that in 2010 the County used a total
of 182,516 gallons of diesel costing the County approximately $444,364 and 105,233 gallons of unleaded
gasoline costing approximately $247,932. As the unleaded gasoline is composed of 10% ethanol, and
ethanol generates less GHG emissions when it is burned as fuel, this inventory separated out 10% ot the
unleaded fuel use to arrive at 10,523 gallons of ethanol and 94,710 gallons of unleaded gasoline used in
2010. Attachment B describes the calculations for the vehicle fleet in more detail.

The Highway Department in Wampsville generated the most GHG emissions from their fuel use
followed by the Solid Waste Department and then the Morrisville Highway Department (Figure 3). See
Attachment A for a detailed breakdown for every department.

In Spring 2012, Madison County was selected as a location for one electric vehicle charging station
planned to be put in place at the County Office Complex in the near future.
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Figure 4. Energy Use Intensity (EUI)

For buildings where square footage was known, EUI
(kBtu per sq. ft) was calculated. EUI represents the energy
consumed by a building relative to its size. Generally, a

low EUI signifies good energy performance. Total energy usage for Madison
Facility Sq. Feet [EUI County buildings in 2010:
Morrisville Hwy Garage (18,800 [95.6

County Office Complex (99,461 |94.1 3,846,204 kWh

Jail 60,355 93.1

Wampsville Hwy Garage (35,000 (87.0 132’581 therms
Wampsville Hwy Office (3,440 70.6

\Veterans Building 34,370 |[61.5
DSS Building 67,500 [43.7 1,578 mtCO2e

$604,304

3.4 Government Emissions by Sector: Buildings & Facilities
The building and facilities sector contributed approximately 1,578 mtCO2e in 2010, representing about

27.12% percent of total government generated emissions. GHG emissions generated from this sector origi-

nate from purchased electricity and natural gas, obtained directly from County utility bills.

Electricity is primarily used in County buildings for lighting and office equipment. Data supplied by the utili-
ty companies shows that in 2010 the County used a total of 3,846,204 kWh. Natural gas is primarily used to
heat water and air in the buildings. Data supplied by the utility companies shows that in 2010 the County
used 132,581 therms. Combined, the energy costs for Madison County buildings and facilities in 2010 was
$604,304.

By magnitude, the County Office Complex (comprised of the Public Health building, Court House and Coun-
ty Office Building) generated the most GHG emissions. As all three of these buildings are on the same me-
ter, this is unsurprising. The Madison County Jail contributed the second largest amount of GHG. This is
probably due to its extensive hours of operation (the Jail operates 24 hours a day, 365 days a year). The De-
partment of Social Services building contributed the third largest amount of GHG emissions. See Attachment
A for details on all buildings and facilities. Another way to present these emissions is by Energy Use Inten-
sity (EUI) which describes the energy used per sq. ft of each building (Figure 4). In this context, the Morris-
ville Highway Garage consumes the most energy per sq. ft of any other building. Starting in Summer 2011,

many buildings were retrofitted for energy efficiency such as with new foam insulation.
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$72,716

Total energy cost for Madison
County buildings in 2010.

Gas: 21,061 gallons
Ethanol: 2,340 gallons

15,215 0.012 189 mtCO2e

Figure 5. Public Transit per Capita Emissions

3.5 Government Emissions by Sector: Public Transit

The Madison County Transit System (MTS) contributed approximately 189 mtCO2e in 2010, repre-
senting 3.25% of all Madison County government generated emissions. GHG emissions generated from

this sector originate from purchased fuel; all ten, 16+ passenger M'TS buses run on unleaded gasoline.

Data supplied by the Madison County Planning Dept. shows that in 2010 the MTS fleet used a total of
23,401 gallons of unleaded gasoline. As the unleaded gasoline is composed of 10% ethanol, and ethanol
generates less greenhouse gas emissions than unleaded gas when it is burned as fuel, this inventory sep-
arated out 10% of the unleaded fuel use to arrive at 2,340 gallons of ethanol used by MTS in 2010.

MTS oftered both a fixed route and a dial-a-ride service in 2010 that operated Monday through Friday.
MTS had a total of 15,215 riders in 2010 which equates to about 0.012 mtCO2e per rider (Figure 5).
While the method used for the community-wide transportation sector (pg. 33) is based on general as-
sumptions and there is some double counting as M'TS buses would be included in the overall tratftic
counts, it is still interesting to compare that per capita emissions for general transportation is over 7
mtCO2e per person!

Based on information from Madison County’s Coordinated Public Transit-Human Services Transportation

Plan, M'TS bus routes were updated in January 2012 to better reflect where service was most needed.

22



Madison County Greenhouse Gas Inventory 2010 Government Analysis

$53,968

Total energy usage for Madison
County Wastewater Facility in 2010:

482,560 kWh

110 mtCO2e

3.6 Government Emissions by Sector: Wastewater Facility

The Madison County Wastewater Facility located in the Village of Cazenovia contributed approxi-
mately 110 mtCO2e in 2010, representing 1.89% percent of total government generated emissions.

GHG emissions generated from this sector originate from purchased electricity.

Data supplied by the utility company shows that in 2010 the facility used a total of 482,560 kWh at a
cost of $53,968.

The use of the flowing waters from the nearby Chittenango Creek to create hydro power for this facili-
ty is a project that has been looked into and could decrease the amount of fossil fuels currently used to
power the facility in the future. The process emissions associated with this plant are included in the
community section of the report as part of the wastewater sector. See page 39 for more details on

these process emissions.
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$30,104

Total energy usage for Madison
County Solid Waste Facilities in
2010:

196,123 kWh

3.7 Government Emissions by Sector: Solid Waste Facilities
The Madison County Solid Waste facility sector comprises the County landfill and associated offices

located in the Town of Lincoln as well as the three transfer stations located in Cazenovia, Hamilton and
Sullivan. Combined, these facilities contributed approximately 45 mtCO2e in 2010, representing about
0.77% percent of total government generated emissions. GHG emissions generated from this sector
originate from purchased electricity. Data supplied by the utility provider shows that in 2010 these fa-
cilities used a total of 196,123 kWh which cost the County $30,104-.

The Operations building at the County Landfill generated the most GHG emissions (21 mtCO2e) fol-
lowed by the Power Service building (5 mtCO2e) and the Landfill Office (4 mtCO2e). The three trans-
fer stations all used similar amounts of electricity contributing nearly equally to total emissions (from 3-
5 mtCO2e each).

A variety of innovative technologies have been put in place at the County landfill to decrease energy
consumption at the facility including the installation of the first municipal solar array over a landfill in
the country (pictured above). The solar array, installed in 2011, caps a portion of the south facing slope
of the landfill and generates approximately 45,000 kWh a year. The electricity being produced is being
used to power the recycling center on site.
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$5,759

Total energy usage for Madison
County street lights in 2010:

26,375 kWh

3.8 Government Emissions by Sector: Street Lights

The County operates 10 street or flashing lights which contributed approximately 6 mtCo02e in 2010,
representing a very small percent (0.10%) of total government generated emissions. GHG emissions

generated from this sector originate from purchased electricity to operate the lights.

Data supplied by utility companies shows that in 2010 the County used a total of 26,375 kWh at a cost
of $5,759 to operate the lights.

The Lakeport Road traffic light generated the most GHG emissions of any other County operated
light (3 mtCO2e), but all were quite insignificant contributors to overall emissions. See Attachment A

for details on the energy use of each County-operated street and traffic light.

25



Madison County Greenhouse Gas Inventory 2010 Government Analysis

N/A

Total waste generated by Madison
County Office Complex in 2010:

54.96 tons

2.5 mtCO2e

3.9 Government Emissions by Sector : Waste Generation

When paper, food waste, plant debris and other organic matter break down in a landfill they release me-
thane gas into the atmosphere. Methane is a potent greenhouse gas able to trap heat in the atmosphere
21x that of carbon dioxide. In 2010, 54.96 tons of waste was collected from the Madison County Office
Complex. No cost is reported in this sector because the County does not pay a tipping fee to deposit
this waste at the landfill. While there is a fuel cost for hauling the waste it was accounted for under the
vehicle emissions sector. Many of the other government buildings such as the Highway Garage in
Wampsville and the Highway Garage in Morrisville hire their own commercial hauler and their waste
generation and associated costs were not included in the report.

The exact make-up of the 54.96 tons of waste generated at the Madison County Office Complex is un-
known so assumptions based on the U.S. EPA "Municipal Solid Waste Generation, Recycling and
Disposal in the U.S." were used (see Attachment B for details). Madison County landfill is installed with
a Gas-to-Energy project that captures approximately 72% of methane generated by waste and converts
in to electricity, only 28% of methane generated by waste actually reaches the atmosphere (see Page 38
for more information). This was taken into account to determine that only about 2.52 CO2e or 0.04% of
County emissions comes from government waste.

The County also has a very robust recycling program which provides many environmental benefits;
specifically, in terms of reducing greenhouse gas emissions, diverting paper from the landfill keeps these
products from degrading in the landfill and releasing methane gas (discussed more fully on page 38).
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Figure 6 Employee Commute to Madison County Main Office Complex

$400,026

Total fuel usage for Madison County
employee commute in 2010:

Gas: 124,854 gallons
Ethanol: 13,873 gallons
Diesel: 4,291 gallons

1,168 mtCO2e

3.10 Government Emissions by Sector : Employee Commute

Employee commute is a Scope 3 emission source. While employee commute contributed approximately
1,168 mtCO2e in 2010 and represents a significant source of the County’s greenhouse gas emissions
(20.08%), it is an indirect emission; i.e. the operation of Madison County government depends on employ-
ees commuting to work but as the County does not own these vehicles it has less control over this sec-

tor’s emissions.

Figure 7

In 2010, Madison County had 525 full time employees [ miles to Work
with 17.7% of employees travelling more than 20 miles e ) # of Employees %
: k each Fi =Y with th ! 0-5 193 36.76%

o work eac .way( igure ) wi ¢ average employee 173745 115 21.90%
round trip being 21.9 miles. (Note: Figure 6 above de- [10.1 - 20 124 23.62%
picts commute to Madison County Main Office Com-  |20.1 - 30 66 12.57%
plex Wampsville only.) 30.1-40 19 3.62%

40.1 - 50 5 0.95%

In 2010, Madison County employees drove approxi- [50.1 - 60 3 0.57%
mately 2.76 million miles commuting to and from [TOTAL 525 100.00%

work. In total, Madison County employees spent approximately $400,026 on fuel costss. For details on

employee commute calculations see Attachment B.
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3.11 Greenhouse Gas Equivalency

5,817.5 mtCO2e is equivalent to each of the following:

CO2 emissions from 13,529 barrels of oil consumed

cars

Annual greenhouse gas emissions from 1,212 passenger

one year

CO2 emissions from the electricity use of 871 homes for

Carbon sequestered from 149,167 tree seedlings grown
for 10 years

In summary, the 2010 operations of Madison County government resulted in approximately
5,817.5 metric tons of mtCO2e being released into the atmosphere.

To put this in perspective, the U.S. EPA Greenhouse Gas Equivalency Calculator was used to better un-
derstand the quantity and impact of these emissions. This calculator translates abstract measurements,
such as mtCOge, into more concrete terms.

In this case, Madison County’s buildings and operations equates to the greenhouse gas emissions from
1,212 passenger cars driving around for the entire year. Alternatively, it is also equal to the emissions
associated with the electricity use of 871 homes for one year or consuming 13,529 barrels of oil. Yet an-
other way to think about it is what it would take to sequester these emissions: EPA estimates that it
would take approximately 149,167 tree seedlings grown for 10 years to sequester Madison County’s
greenhouse gas emissions for one year.
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Figure 8

Government Analysis

Figure 9

Electricity Use in kWh

Madison CountyBuildings

Natural Gas Use in therms

Madison County Buildings

3,900,000 135,000.00
3,850,000 o 130,000.00
125,000.00
3,800,000
120,000.00
3,750,000
:. 115,000.00 l
3,700,000 110,000.00 : :
2012 kWh 2011 kWh 2010 kWh 2012 therms 2011 therms 2010 therms
Figure 10 Figure 11
mtCO2e Total Cost
Madison County Buildings Madison County Buildings
1,600 $700,000.00
$600,000.00
1,550 $500,000.00
1500 $400,000.00
! $300,000.00
1,450 $200,000.00
$100,000.00
1,400 $0.00

2012 mtCO2e 2011 mtCO2e 2010 mtCO2e

2012 cost 2011 cost 2010 cost

2012 for Madison County buildings only.

3.12 Comparison to 2011 and 2012

While this inventory is based on 2010 consumption data, it is helpful to understand how this year
compares to other years. The above figures compare consumption, cost, and mtCO2e from 2010 to

[t is important to consider the context of each of these years, such as the mild winter of 2011-2012,
and the fact that in 2010 Madison County was awarded a NYSERDA grant which funded an extensive
energy efficiency assessment for County buildings. Based on the findings and recommendations of the
assessment, building upgrades and retrofits started in the summer of 2011 and included items such as
the installation of energy efficient electric motors and new foam insulation.

Still, this comparison shows that consumption for both natural gas and electricity increased in 2011,
0.5% and 1.8% respectively, but total cost actually went down compared to 2010 by 3.7%. See Attach-
ment C for details. The lowest level of consumption occurred in 2012 with a 1.2% decrease in electric
consumption and a 9.4% decrease in natural gas consumption compared to 2010 (even larger decrease
if compared to 2011). Most surprising is the reduction in total energy cost which was 29.0% lower in
2012 than in 2010. While only based on three years, this trend indicates falling energy prices. Of
course, annual mtCO2e follows and mirrors the energy consumption for that year. See Attachment C
for details of how individual building consumption varied from year to year.
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Community Analysis

4. Community Analysis

county boundary. Emissions generated from public water facilities

are also explored as an informational item.

The U.S. Community Protocol for Accounting and Reporting Greenhouse
Gas Emissions was utilized to guide this community analysis. This
protocol (released October 2012) was developed by ICLEI to create a
national accounting standard and as a guidance tool to help U.S. local
governments develop eftective community GHG emissions invento-
ries. The Protocol establishes requirements and recommended best
practices for developing community GHG emissions inventories
which were followed in this report and analysis. The ICLEI Scoping
and Reporting tool table has been included as Attachment D.

The second part of this inventory focuses on community-wide emissions. While not entirely compre-
hensive, the intent of this section is to capture all emissions occurring within the Madison County
boundary. This analysis accounts for residential, commercial, and industrial energy consumption in
2010 as well as emissions due to transportation, livestock, wastewater, and waste generation within the
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Figure 12
4.1 Madison County Profile
Madison County is a predominantly rural county located in central [~ Caunty
New York, nestled between two metropolitan statistical areas Population in 2010 73 442
(Syracuse and Utica-Rome). Madison County consists of 15 Size (square miles) 661

towns, 10 villages and one small city (Oneida, population 11,393).
The #1 industry in Madison County is agriculture (primarily dairy); however, the County also has

six business parks and is home to three universities including Colgate University, Cazenovia College,
and SUNY Morrisville. NYS [-90, the major interstate in New York State, runs through the County.

Overall, Madison County is a place with abundant natural resources including numerous inland lakes
and streams. Approximately 8.2%% (34,971 acres) of the County is state forest. Madison County is
also blessed with ample wind and solar resources (three commercial wind farms are located in the
County). As the map indicates above, the County is serviced by four utilities. Approximately half of
the properties in the County are on private septic systems and over a third use individual private
wells. With a temperate climate, Madison County experiences all four seasons, so weather (e.g.
harsh winter vs. mild winter) is an important factor that can influence energy consumption from year
to year. Madison County also maintains its own landfill. This general background information can

help to quality the greenhouse gas emissions within the community.
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Figure 13 2010 Community Emissions
% Total mtCO2e by Sector

B Residential
B Commercial
B Industrial

B Transportation

¥ Waste
B Livestock
Top 3 Contributors ¥ Wastewater
1. Transportation (54%)
2. Residential (18%) Total mtCO2e for the Community in 2010:
3. Commercial (13%) 777,338 Tons

4.2 Community Greenhouse Gas Emissions by Sector

In 2010, Madison County produced 777,338 metric tons of CO2e. With a population of 73,442, Madi-
son County’s per capita emissions are 10.6 mtCO2e (the region’s per capita emissions, as estimated by
CNY RPDB, are 13.5 mtCO2e). As Figure 13 shows, the community inventory accounts for the energy
use and emissions from residential, commercial, and industrial sectors in 2010 as well as emissions due to

transportation, livestock, wastewater, and waste generation within the county boundary.

The fuel usage associated with the transportation sector accounted for over half (54%) of the
County’s greenhouse gas emissions followed by residential (18%) and commercial sectors (13%).
(Note: Madison County government emissions fall within the commercial sector. These emissions were
specifically called out in Section 3 of this report). The emissions associated with livestock were also rela-
tively significant (11%), followed by the waste (2%), industrial (2%), and wastewater (0.5%) sectors.

The intention of this inventory is to be comprehensive, however, certain limitations do exist. For exam-
ple, this analysis does not include emissions from agricultural soil management or the use of air or rail
transportation by the community. The community analysis is also more simplified in comparison to the
government analysis because it draws from more generalized data sources. The majority of inputs for
the government analysis came directly from actual consumption data from utility bills while more gen-

eral assumptions had to be used to estimate community consumption.
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421,376 mtCOZe

The Vehicle Miles Travelled in
Madison County in 2010:

788,400,000 miles

Figure 14. Transportation: Per Capita Emissions

Madison County Population over 16 59’557
in 2010

Per capita transportation emissions 7.08
(mtCO2e)

4.3 Community Emissions by Sector: Transportation

Transportation is the highest contributing sector to GHG emissions in Madison County. In fact, over
half (54%) of the community’s greenhouse gas emissions originate from transportation.

Syracuse Metropolitan Transportation Agency reports that the daily total vehicle miles travelled (VMT)
inside the boundaries of Madison County is 2,160,000 which is an estimated 788,400,000 vehicle miles
travelled per year. The VMT includes travel by passenger cars, freight trucks, and buses. However, this
data is limited to only estimating the emissions that occur within the boundaries of Madison County. It
does not account for the miles residents travel outside of the county (which may be significant as indicated
in Figure 15) and captures commuter

Figure 15: Percentage of Population Commuting by County, 2000 and 1990

traffic through the county (such as

Con;)n(;;tmg I1n990 Comr;ol:)tcl)ng 01;90 drivers just travelling through on NYS
Fulton County 18% 15% 35% 31% | [-90) of which the community has little
Herkimer County 21% 18% 41% 39% [control. However, it does provide a
Madison County 32% | 30% 49% | 47% | general understanding of the magni-
Mon.tgomery R S 2 S 34% | tude of the greenhouse gases emitted
Oneida Founty 18% L% 12% 10% from the transportation sector.
Schoharie County 21% 15% 41% 39%

Source: New York State Department of Labor
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140,562 mtCO2e

Energy usage in Madison County for
residential sector, 2010:
Electricity: 186,697,117 kWh
Natural Gas: 9,219,404 therms

Figure 16. Households: Per Capita Emissions A Cllk ikt LeiEls
LP Gas: 5,287 barrels

Madison County Households in 2010 26,851 Wood: 11,970 cords

Emissions per Household (mtCO2e) 5.23

4.4 Community Emissions by Sector: Residential

The residential sector generated 140,562 mtCO2e, representing 18% of community generated GHG emis-
sions. According to 2010 Census data, there are approximately 26,851 occupied housing units in Madison

County so 5.23 mtCO2e is emitted per household (Figure 16). Figure 17: Residential GHG

Within the residential sector, energy is consumed for space and water Emissions by Source
heating, appliances, lighting, and space cooling. GHG emissions from

the residential sector originate from five sources: electricity, natural gas,

tuel oil (includes kerosene), liquefied petroleum gas, and wood. There is a

small percentage (less than 3.7%) of households that use other fuel

sources, such as coal, but due to limited data were not able to be included

in this inventory.

Figure 17 shows the GHG emissions by source for the residential sector.
The source of emissions is almost equally split between fuel oil, electricity
and natural gas. This is despite the fact that only 28.4% of housing units
use fuel oil while 41.6% use natural gas and nearly all use electricity.

This demonstrates the different potency of varying fuel sources. See Ap-

pendix B for more details.
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99,128 mtCOZ2Ze

Energy usage in Madison County for
commercial sector, 2010:
Electricity: 184,091,036 kWh
Natural Gas: 6,305,747 therms
Fuel Oil: 2,308,919 gallons

4.5 Community Emissions by Sector: Commercial

The commercial sector in Madison County generated 99,128 metric tons of CO2e, representing 13% of
community generated GHG emissions. The commercial sector includes properties used for the sale of
goods and/or services and includes restaurants, hotels, gas stations, outlet stores, institutions (hospitals,
schools, colleges), and office buildings. Note that municipal government operations are also lumped into
this sector (this includes Madison County government operations which was called out specifically in

Section 3 of this report).

Energy consumption data for this sector was obtained directly from the utility companies, however due
to confidentiality, the utility companies could only provide total kwh and therms used. Aggregated data
is useful, but it makes it difficult to analyze the energy use of this sector in further detail. Fuel oil use for
this sector was estimated by Central New York Regional Planning & Development Board and is based

on typical fuel oil use per square foot of commercial space.
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82,787 mtCO2e

Number of Livestock in Madison
County in 2010:

Dairy Cows: 18,600
Beef Cows: 2,000
Calves: 21,400

4.6 Community Emissions by Sector: Livestock

It might seem bizarre that such a large amount of emissions can come from livestock; however, according
to the U.N., livestock are responsible for 18% of GHG emissions worldwide. As farming, including dairy
and to a lesser degree beef farms, is one of the dominant industries in Madison County, it is no surprise

that a significant portion (11%) of the community emissions come from this sector.

According to the USDA, in 2010 Madison County was home to a total of 42,000 cattle including18,600
dairy cows, 2,000 beef cows and 21,400 calves. Due to their unique digestive systems, cows produce
higher levels of methane relative to other animals. For instance, the U.S. EPA estimates that one dairy
cow emits 140 kg of methane each year while a horse produces approximately 18 kg.” While the emis-
sions from horses, goats, sheep and other animals do contribute slightly (according to the EPA cattle
emit more than 90% of the methane from livestock) to Madison County’s GHG emissions, only cattle

were analyzed in this report.

It's all about the rumen: Cows are part of the ruminant species because they have a large stomach
called a rumen. The rumen allows cows and other ruminant species (deer, goats, etc) to digest complex
carbohydrates that nonruminant animals cannot digest; a natural component of this process also cre-

ates methane that is emitted from the animal.
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15,083 mtCO2e

Energy usage in Madison County for
Industrial sector, 2010:
Electricity: 13,740,681 kWh
Natural Gas: 2,254,423 therms

4.7 Community Emissions by Sector: Industrial

The industrial sector in Madison County generated about 15,083 metric tons of CO2e, representing 2%
of total community generated GHG emissions. The industrial sector typically includes uses such as
mining, quarrying, and manufacturing. As with the commercial sector, energy consumption for the in-
dustrial sector was only provided in aggregate by the utility companies; thus, it is somewhat difficult to
tweeze out the specific uses included in the provided data. Moreover, this data only reflects the electric
and natural gas consumption for this sector, i.e. if'a business in this sector uses any other fuel source it is
not captured within this data.
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14,684 mtCO2e

Solid waste and recyclables in
Madison County in 2010:
Total tonnage landfilled:
47,003
Total tonnage of recyclables:
6,794
Percent recycled: 12.6%

Figure 18. Waste: Per Capita Emissions

Madison County Population in 2010 73,442

Waste: Emissions per capita (mtCO2e) 0.2

4.8 Community Emissions by Sector: Waste
Madison County operates a central landfill in the Town of Lincoln along with three transfer stations in
Hamilton, Sullivan and Cazenovia, a central materials recovery facility adjacent to the landfill site, and

four yard waste and recyclables drop-off locations (at the transfer stations and the sanitary landfill).

Recycling is a priority in Madison County: 47,003 tons of solid waste were collected and landfilled in
2010 while 6,794 tons were diverted from the landfill and recycled. Madison County has established a
hauler licensing program requiring all trash collectors in the County to provide recycling services. Fur-
thermore, as a means to emphasize waste reduction, Madison County instituted a pay-as-you-throw sys-
tem at its transfer stations, but there is no charge to residents to drop oft recyclable materials.®

In addition to keeping materials from being landfilled in the first place, the Solid Waste Dept. installed a
gas-to-energy project at the landfill in 2009 which significantly reduces GHG emissions. Methane is the
natural by-product of decomposition of organic solid waste in landfills. Now, with the gas-to-energy pro-
ject in place approximately 72% of the methane released from the landfill is captured and used to generate
roughly 1 megawatt of electricity. Without this gas-to-energy project, approximately 294,736,842 ft3 of
methane would have been released in 2010 resulting in 53,301mtCO2e, but with a 72% capture rate only
about 14,684 mtCO2e was released. Madison County Solid Waste Dept. has accomplished several other

innovative projects including the first municipal landfill in the U.S. to be equipped with a solar cap.
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3,717.5 mtCO2e

mtCO2e for WWTPs and septic tank

Figure 19. Population on Septic vs. WWTP use in Madison County, 2010:
Total Madison County pop in 2010
was 73,442 Process N20 (WWTP): 33.6 mtCO2e
Fugitive N20 (WWTP): 81.4 mtCO2e
Type Population| % CH4 (septic tanks): 3,602.5 mtCO2e
WWTP 33,907 46% €02 (info only): 1,150 mtCO2e
Septic System 39,535 54%
TOTAL POP. 73,442 100%

4.9 Community Emissions by Sector: Wastewater

This report also looked at the GHG emissions associated specifically with wastewater activities and in-

cludes emissions from the seven centralized wastewater treatment plants (WW'TP) as well emissions from
septic systems in the county. Figure 19 provides an estimate of the population on a septic vs. WWTP.
This section calls out the process N20 emissions and fugitive N2O emissions associated with WWTPs as
well as methane (CH4) emissions released from septic tanks, all three of which are additional community-
wide emissions attributable to wastewater treatment. While it is estimated that 1,150 mtCO2e are re-
leased from the treatment of wastewater at WW'T'Ps, it is important to note that any electricity consumed
to operate these facilities was included in previous sectors and so is only reported as informational here.

Nitrous Oxide (N20) is an intermediary product of conventional treatment to remove excess nitrogen in
wastewater and can vary between plants due to diftferent designs and operational conditions. This is a
complex process, but it was determined that these process emissions equate to about 33.6 mtCO2e re-
leased per year. As conventional WWTPs are unable to remove all the nitrogen content in wastewater,
tugitive N2O, emissions associated effluent discharged from WWTPs was calculated to be 81.4 mtCO2e.

Those not sending their wastewater to a centralized facility utilize a septic tank (approximately 39,535 of
the Madison County population). Conditions in the tanks are anaerobic; thus, some methane is produced.
It was calculated that this methane was equivalent to 3,602.5 mtCO2e in 2010.
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Information

[tem Only

Figure 20. Type: Public Water vs. Private Well
Total Madison County pop in 2010
was 73,442 842 mtCO2e

Type Population %
Public Water System| 45,453 62% Madison County energy use for
Private Well 27,989 38% public water supply, 2010:
TOTAL POP. 73,442 100% Extraction: 173 mWh
Figure 21. Source of Public Water: Ground vs. Surface Conveyance: 1,765 mWh
Source Population % Treatment: 1,091 mWh
Groundwater 15,806 35% Distribution: 676 mWh
Surface Water 29,647 65%
TOTAL 45,453 100.0%

4.10 Information Item: Emissions from Public Water Systems

The U.S. Community Protocol requires that communities estimate emissions associated with water supply

for their community. It is estimated that 62% of the population in Madison County receives their water
trom public water systems, and the remaining 38% utilize on-site private wells (Figure 20). Extraction,
conveyance, treatment, and distribution are assumed to be minimal for private wells, thus the focus of this

analysis is centered only on the fraction of the population served by public supplies.

This information is only supplied as informational because of the potential for double counting, i.e. elec-
tricity used for the extraction, conveyance, treatment, and distribution of water associated with these facil-
ities (at least those within the Madison County boundary) was already accounted for in earlier sections of
this report. In other words, the information in this section is primarily to call out a specific subset of elec-
tric use already reported.

Of those serviced by public water in Madison County, about 65% are receiving surface water (from
Glenmore Reservoir or Lake Ontario) while 35% are being served by groundwater. The source of the wa-
ter is important as different assumptions are used to estimate the energy used . For example, groundwa-
ter requires energy to extract the water from wells; surface waters require no extraction energy. Mean-
while, compared to groundwater, surface waters generally require more energy for treatment. In total,

the energy associated with water supply for the county is 3,707 mWh which is equivalent to 842 mtCO2e.
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4.11 Greenhouse Gas Equivalency

777,338 mtCO2e 1s equivalent to each of the following:

Il'l' ‘ CO2 emissions from 1,807,763 barrels of oil consumed
ik

Cf—T

Annual greenhouse gas emissions from 161,945 passen-
ger cars

CO2 emissions from the electricity use of 116,368
homes for one year

Carbon sequestered from 19,931,744 tree seedlings
grown for 10 years

In summary, Madison County resulted in approximately 777,338 mtCO2e being released into the
atmosphere.

As with the government inventory, the U.S. EPA Greenhouse Gas Equivalency Calculator was used to
better understand the quantity and impact of these emissions. This calculator translates abstract meas-
urements, such as mtCO2e, into more concrete terms.

For instance, the greenhouse gas emissions associated with transportation, livestock, wastewater, solid
waste as well emissions associated with the residential, commercial, and industrial sectors described in
detail in this section is approximately equivalent to the emissions released from consuming 1,807,763
barrels of oil.
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Madison County: 2020 Community Greenhouse Gas Emissions Forecast

Figure 17
Total mtCO2e

Sector 2010 2020 Change
Residential 140,562 130,965 -6.83%
Commercial 99,128 99,219 0.09%
Industrial 15,083 14,765 -2.11%
Transportation 421,376 411,917 -2.24%
TOTAL 678,159 658,886 -2.84%

Figure 22

4.12 Forecast 2020

Using the forecasting tool built into ICLEI CACP software, a 2020 projection was created for select
community sectors (residential, commercial, industrial and transportation). The forecast was made by
applying projected annual growth rates for each fuel type to the 2010 baseline data. These projected an-
nual growth rates were provided by or derived from the 2009 New York State Energy Plan and the En-
ergy Information Agency’s 2013 Annual Energy Outlook (Attachment B for details). Community emis-
sions are projected to total 658,886 mtCOse in 2020. This is a 2.84% decline over 2010 community emis-

sion levels, primarily due to anticipated efficiencies in the residential sector (Figure 22).

This forecast is only based on State assumptions for advancement in energy efficiency, it does not ac-
count for population change or business decline or growth in Madison County, which will obviously im-
pact overall energy consumption. Other sectors, such as agriculture, were not included in the forecast
due to a lack of projection data. While forecasts are limited in their ability to project future outcomes,
this forecast uses the most informed data available in order to help guide future energy reduction tar-

gets.
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5 Milestones to create a Community Energy Strategic Plan

one 1. Conduct a baseline emissions inventory and forecast. Based on energy consump-
and waste generation, calculate GHG emissions for a base year and for a forecast year. The
ventory and forecast provide a benchmark against which to measure progress.

Milestone 2. Adopt an emissions reduction target for the forecast year. The municipality es-
tablishes an emission reduction target. The target both fosters political will and creates a frame-
work to guide the planning and implementation of measures.

Milestone 3. Develop a Local Action Plan. Through a multi-stakeholder process, the municipali-
ty develops a Local Action Plan that describes the policies and measures that the local government
will take to reduce greenhouse gas emissions and achieve its emissions reduction target. Most plans
include a timeline, a description of financing mechanisms, and an assignment of responsibility to de-
partments and staft. In addition to direct greenhouse gas reduction measures, most plans also incor-
porate public awareness and education efforts.

Milestone 4. Implement policies and measures. The municipality implements the policies and
measures contained in their Local Action Plan. Typical policies and measures implemented include
energy efficiency improvements to municipal buildings and water treatment facilities, streetlight
retrofits, public transit improvements, installation of renewable power applications, and methane
recovery from waste management.

Milestone 5. Monitor and verify results. Monitoring and verifying progress on the implementa-
tion of measures to reduce or avoid greenhouse gas emissions is an ongoing process. Monitoring
begins once measures are implemented and continues for the life of the measures, providing im-
portant feedback that can be use to improve the measures over time.

5. Conclusion and Next Steps

Overall takeaways: Madison County emitted 777,338 metric tons of carbon dioxide equivalent

(mtCO2e) - 10.6 tons for each of Madison County’s 73,442 residents. Energy consumption cost for Mad-
ison County government operations is about $1.5 million and ac-

counts for about 0.75% of total community-wide emissions. In

both categories, emissions associated with transportation domi-

nate other sectors.

Next Steps: The five milestones process, developed by ICLEI,
provides a simple, standardized means of calculating greenhouse
gas emissions, of establishing targets to lower emissions, of re-
ducing greenhouse gas emissions and of monitoring, measuring
and reporting performance. This inventory represents a comple-
tion of milestone one of the community energy strategic planning
process. The next step is to create the Community Energy Stra-
tegic Plan to establish reduction targets and develop goals and

actions. This inventory provides the baseline to inform these next steps.
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Sources

1. ICLEI- Local Governments for Sustainability, www.icleia.org

o

. U.S. EPA, Greenhouse Gas Emissions, http://epa.gov/climatechange/ghgemissions/gases.html
3. Ibid
4. Ibid

. Ibid

(&2

6. NYSERDA, Patterns and Trends New York State Energy Profiles: 1996-2010, New York State Transportation Energy Prices
in Nominal Dollars 1996-2010 (pg 40), April 2012.

7. ICLEIL, U.S. Community Protocol for Accounting and Reporting Greenhouse Gas Emissions, Attachment G Agricultural Livestock
Emission Activities and Sources

8. Madison County Solid Waste Department, Comprehensive Solid Waste Management Plan, December 2009.
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Attachment A: Madison County Government Energy Consumption 2010

kWh cost therms cost Total mtCO2e |[% mtCO2e Total Cost
Buildings and Facilities
County Office Building 1,636,560 | $ 200,699.00 37,759 $33,005.12 572 $233,704.12
Veterans Building 323,360 | $ 38,633.95 10,516 $9,884.17 129 $48,518.12
Maintenance Garage 11,793 | $ 2,130.61 2,220 $2,453.03 14 $4,583.64
Department of Social Services 688,200 | $ 85,806.21 6,033 $6,265.63 188 $92,071.84
Highway Garage (Wampsville) 156,400 | $ 20,924.14 25,104 $22,391.16 169 $43,315.30
Highway Office (Wampsville) 18,865 | $ 3,303.60 1,785 $2,060.97 14 $5,364.57
Donald Hicks Dew Dr.(Hwy Dept.) 14659 | $ 2,606.86 NA NA 3 $2,606.86
Jail 824,100 | $ 97,292.63 28,052 $25,135.35 336 $122,427.98
Employment and Training 63,984 [ $ 12,410.57 2,852 $3,085.20 30 $15,495.77
Oxbow Falls Park 9 $ 253.55 0 $ - 0 $253.55
Generator behind DMV NA NA 101 $372.49 1 $372.49
Highway Garage (Morrisville) 6,460 | $ - 17,761 $ - 96 $23,711.38
Hwy Garage Outer Buildings (Morrisville) 55,668 [ $ 5,913.88 0 $ = 13 $5,913.88
Brookfield Tower 5,520 $ 744.20 NA NA 1 $744.20
Mutton Hill Tower 25,049 | $ 2,365.46 NA NA 6 $2,365.46
Morrisville Substation (Sheriffs) 8,137 $ 1,007.62 398 $676.48 4 $1,684.10
Child Advocacy Center 7,440 | $ 1,171.00 NA NA 2 $1,171.00
TOTAL 3,846,204 | $475,263.28 132,580.50 | $105,329.60 1,578.00 27.12% $604,304.26
Chestnut Ridge Road 5042 | $ 991.35 NA NA 1 $991.35
Flashing Light #1-Landfill 768 $ 365.84 NA NA 0 $365.84
Flashing Light #2-Landfill 689 $ 354.28 NA NA 0 $354.28
Middleport & Randallsville Rd 260 $ 49.40 NA NA 0 $49.40
Fyler Rd 733 $ 359.78 NA NA 0 $359.78
Lakeport Road 11,613 | $ 1,956.14 NA NA 3 $1,956.14
N.Court St (Donald Hicks Drive) 126 $ 292.39 NA NA 0 $292.39
N.Court St (Firehouse/Pole 4) 124 $ 292.14 NA NA 0 $292.14
Oxbow Rd 5,554 $ 665.82 NA NA 1 $665.82
Hwy Garage School Light 1,466 $ 431.91 NA NA 0 $431.91
TOTAL 26,375 | $ 5,759.05 NA NA 6 0.10% $5,759.05
|Wastewater Facilities |
Madison County Sewer District 482,560 | $ 53,968.00 NA NA 110 $53,968.00
TOTAL 482,560 | $ 53,968.00 NA NA 110 1.89% $53,968.00
Solid Waste Facilities
Cazenovia Transfer Station 20,836 | $ 3,876.00 NA NA 5 $3,876.00
Hamilton Transfer Station 15,192 | $ 1,952.00 NA NA 3 $1,952.00
OPS Building/Landfill 90,720 | $ 11,897.00 NA NA 21 $11,897.00
Power Service Building/Landfill 22974 [ $ 3,789.26 NA NA 5 $3,789.26
Landfill Office 18,315 | $ 2,962.00 NA NA 4 $2,962.00
Landfill Pump House Pole 10,690 | $ 1,981.00 NA NA 2 $1,981.00
Sullivan Transfer Station 17,396 | $ 3,647.00 NA NA 4 $3,647.00
TOTAL 196,123 | $30,104.26 0 $ - 45 0.77% $30,104.26
Grand total kwh, therms, mtCO2e, $ | 4,551,262 [ T 132581 ] [ ] 1,739 | [ | $694,13557
Diesel in Unleaded in
Ethanol gallons Cost gallons Cost Total mtCO2e |% mtCO2e Total Cost
Board of Elections 26.30 5 $ 12.11 236.70 $640.65 2 $652.76
Building Maintenance 36.46 348 $ 845.26 328.14 $863.23 7 $1,708.49
Board of Supervisors 45.49 0 NA 409.38 $1,163.68 4 $1,163.68
Consumer Affairs 54.15 0 NA 487.35 $1,281.76 4 $1,281.76
Central Garage 12.27 0 NA 110.43 $281.18 1 $281.18
District Attorney 19.18 0 NA 172.62 $452.41 2 $452.41
Fire Control 49.57 0 NA 446.13 $1,162.43 4 $1,162.43
Mental Health 37.49 0 NA 337.41 $883.31 3 $883.31
Morrisville Highway 1,5626.62 | 43,425 | $103,540.60 13,739.58 $35,686.19 568 $139,226.79
Public Health 1,072.70 0 NA 9,654.30 $25,299.99 87 $25,299.99
Planning 12.88 0 NA 115.92 $305.71 1 $305.71
Probation 98.21 0 NA 883.89 $2,317.62 8 $2,317.62
Sheriff 3,957.95 0 NA 35,621.55 $92,973.22 321 $92,973.22
Social Services 1,039.47 0 NA 9,355.23 $24,550.24 84 $24,550.24
Solid Waste 708.57 58,222 | $141,347.73 6,377.13 $16,700.34 652 $158,048.07
Wampsville Highway 1,826.00 [ 80,517 | $198,618.10 16,434.00 $43,370.27 971 $241,988.37
TOTAL 10,523 | 182,516 | $444,363.80 94,710 $247,932.23 2,719.00 46.74% $692,296.03
Madison Transit (MTS) 2,340 0 NA 21,061 $72,716.23 189 $72,716.23
TOTAL 2,340 0 NA 21,061 $72,716.23 189 3.25% $72,716.23
Grand total ethanol, diesel, gas, mtCO2e,$ | 12,863 [ 182,516 | [ [ 115771 | [ | 290800 | [ | $765,012.26
525 Employees 13,873 4,291 | $ 12,826.47 124,854 | $387,199.30 1,168 $400,025.77
TOTAL 13,873 4291 | $ 12,826.47 124,854 | $387,199.30 1,168 20.08% $400,025.77
Tons Total mtCO2e |% mtCO2e Total Cost
Waste
Waste Collected 54.96 2.52 $0.00
TOTAL 2.52 0.04% $0.00
OVERALL TOTAL mtCO2e [ | [ ] | | 581752 | 100.00% | |

Notes: County Office Building includes Public Health Department, County Office Building and Court House
"-" indicates there was a cost, but it was unable to be separated from the total. Thus, total costs in the columns for kwh and therms are low, but grand total cost is accurate.

"X" means that no data was collected for this year
"NA" means that the line item does not use this fuel source




Attachment B: Calculations and Assumptions by Sector

Government Analysis

Vehicle Fleet

Madison County Highway Department provided records of monthly fuel use, average
monthly cost, and total fuel cost for each department for both unleaded and diesel. For
example, Table A below shows what was provided for the Building Maintenance
Department.

The amounts and quantities for both unleaded and diesel were added to arrive at yearly
totals. This information was inputted into the Overall Government Inventory Table
(Attachment A).

Table A
Building Maintenance 2010
Unleaded Diesel

Month Price Qty. Amount | Price Qty. Amount
January $2.249 | 25.800 | $58.04 2.227 | 42.000 | $93.54
February $2.402 | 29.100 | $69.91 2.255 | 36.400 | $82.08
March $2.362 | 17.900 | $42.28 2.421 5.000 | $12.11
April $2.483 | 35.200 | $87.39 2445 | 32.000 | $78.23
May $2.495 | 21.500 | $53.64 2592 | 29.600 | $76.72
June $2.533 | 33.400 | $84.60 2.576 | 40.400 | $104.05
July $2.280 | 31.000 | $70.68 2.48 | 27.200 | $67.45
August $2.280 | 28.900 | $65.89 2.378 | 37.300 | $88.72
September $2.280 | 33.000 | $75.24 2412 | 46.500 | $112.17
October $2.263 | 39.400 | $89.16 2.38 | 18.500 | $44.02
November $2.263 | 33.500 | $75.81 2,59 | 13.200 | $34.19
December $2.523 | 35.900 | $90.59 2.599 | 20.000 | $51.98
Total 364.600 | $863.23 348.100 | $845.26
Avg Price 2.367 2.446

As the County’s unleaded gasoline contains 10% ethanol and ethanol emits fewer
emissions than unleaded gasoline, 10% of the unleaded fuel use for each department was
also separated out for the Overall Government Inventory Table (Attachment A).

Calculations were done the same for all departments with only a slight exception for
diesel used by the Solid Waste Department. Solid Waste supplies its own diesel so these
quantities were given to us straight from the Solid Waste Department not the Highway
Department. However, the prices for Solid Waste diesel were not provided so the average
yearly price of all diesel costs provided by the Highway Department were used (which
equaled $2.42775/gallon of diesel) to arrive at a total cost of $141,347.73 for the
58,221.7 gallons of diesel used in 2010 by the Solid Waste Department.



Waste

The waste disposed, as a result of Madison County operations, was obtained from the
Madison County Solid Waste Department. The 54.96 tons reported only includes the
total waste from the Madison County Office Complex in 2010. For instance, it does not
include waste from the Morrisville Highway Garage or Wampsville Highway Garage as
they contract for their own waste removal.

The make-up of the 54.96 tons of waste is unknown, but as the amount of methane
released varies depending on waste type, assumptions were used based on data from the
U.S. EPA "Municipal Solid Waste Generation, Recycling and Disposal in the U.S.”
Table 3 of the "Municipal Solid Waste Generation, Recycling and Disposal in the U.S.”
was used as it reports the percentage of a variety of type of materials discarded in the
municipal waste stream in 2010. ICLEI CACP software breaks waste into five distinct
sectors: paper, food scraps, yard trimmings, textiles and wood, and other so using
assumptions from the U.S. EPA, estimated tons in each of the five categories was able to
be estimated (Table B).

Table B

% of
Waste Composition tons waste
Paper and Paperboard 8.90 16.2%
Food Scraps 11.27 20.5%
Yard Trimmings 4.73 8.6%
Textiles and Wood 8.24 15.0%
Other 21.82 39.7%
TOTAL 54,96 | 100.0%

The tonnage for each of the five categories was entered into the CACP software, which
was calculated to be equivalent to 9 mtCO2e. However, this does not account for the fact
that the Madison County landfill successfully captures 72% of methane gas emitted from
the landfill and converts it to electricity. Thus, while there are many factors involved, for
simplification purposes, it was assumed that only 28% of the calculated 9 mtCO2e
actually resulted in emissions, i.e. only 2.52 mtCO2e was reported.

Employee Commute

Madison County had 525 full time employees in 2010. The majority of employees
commute to the Madison County Office in Wampsville while less commute to the
Employment and Training Center in Oneida, Morrisville Highway Garage in Morrisville,
the Solid Waste Department in the Town of Lincoln, and the Child Advocacy Center in
the Town of Lincoln.

A list of employee addresses was obtained from the Madison County Personnel
Department. Names of employees and the street number associated with the addresses



were not given out, only the street name, municipality and zip code for each employee
was provided. The list of addresses was separated by the five work destinations so it was
known which employees were commuting to which work destination. Using Google
maps, each of the addresses were entered in and a distance was derived based on the five
work locations.

This distance was multiplied by two to generate a round trip and then multiplied by the
number of working days. It was assumed, that in addition to weekends, each employee
had two weeks of vacation and twelve holidays off (i.e. 238 days of work total). Thus, the
total vehicle miles travelled by all Madison County employees in 2010 was determined to
be 2,761,657 miles.

To determine fuel consumption, it was assumed that 3% of the vehicles used diesel fuel
while the rest were assumed to use unleaded gasoline. This was based on a national
average. For an average fuel economy, NYS DOT assumptions were used, and it was
assumed that the average mpg for both diesel and unleaded fueled cars was 19.31 mpg.
$2.791 was assumed to be the average price for unleaded gasoline and $2.99 was
assumed to be the average price for diesel. Both of these price estimates were obtained
from NYSERDA (Patterns and Trends New York State Energy Profiles: 1996-2010, page
40). This information allowed an estimate of the total gallons of fuel used and the total
cost (Table C).

Table C
Fuel % Type | VMT MPG Gal S/Gal S
Light Duty Gasoline 97% | 2,678,807 19.31 | 138,726.42 2.7911 | $387,199.30
Light Duty Diesel 3% 82,850 19.31 4,290.51 2.9895 $12,826.47
Total 100% | 2,761,657 143,016.92 $400,025.77

As unleaded gasoline contains 10% ethanol and ethanol emits fewer emissions than
unleaded gasoline, 10% of the unleaded fuel use was separated out in calculating
emissions (Table D).

Table D
Total Fuel Consumed (gallons)
Ethanol 13,872.64
Gas 124,853.77
Diesel 4,290.51

TOTAL 143,016.92




Community-wide Analysis

Transportation

Syracuse Metropolitan Transportation Agency reports that in 2009 the daily total vehicle
miles travelled inside the boundaries of Madison County was 2,160,000. This number is
based on observed traffic counts within Madison County. 2010 data was not available at
the time of this report. The daily total vehicle miles travelled was multiplied by 365 to
arrive at 788,400,000 vehicle miles travelled per year. While total vehicle miles travelled
varies from day to day, this is the best information available.

CACP software assumes that 93% of the vehicles in a community use gasoline and 7%
use diesel. These assumptions were modified slightly to account for the 10% ethanol
found in unleaded gasoline. Thus, VMT was able to be determined by vehicle type.

Table E
VMT by Fuel Type
Fuel Type % of Fuel Type VMT
Gasoline
Passenger Cars 53.6% 422,582,400
Light Trucks 29.4% 231,789,600
Ethanol
Passenger Vehicles 3.0% 23,652,000
Light Trucks 7.0% 55,188,000
Diesel
Heavy Duty 5.4% 42,573,600
Light Trucks 1.3% 10,249,200
Passenger Cars 0.3% 2,365,200
TOTAL 100.0% 788,400,000

Unlike in the government sector, fuel efficiencies are also built into the CACP model.
Based on this data, mtCO2e for the transportation sector was calculated by CACP
software to be 421,376 tons.

Residential

Electricity and natural gas consumption were obtained directly from aggregated data
provided by the four utilities that serve Madison County. Other fuel sources, such as
wood, propane and fuel oil, were estimated based on guidance from the U.S. Community
Protocol. It first required obtaining the total number of households, reported by state,
that use the fuel type (for any purpose) from the Energy Information Administration’s
(EIA) Residential Energy Consumption Survey dataset. Total state-level fuel use from the
Energy Information Administration State Energy Data System for each fuel type was then
obtained to calculate per household energy use. American Community Survey data from



the 2010 U.S. Censes was used to estimate the number of households that use the fuel in
Madison County to calculate total residential fuel use in the community.

Commercial and Industrial

Energy consumption data for these sectors was obtained directly from the utility
companies, however due to confidentiality, the utility companies could only provide total
kwh and therms used. Aggregated data is useful, but it makes it difficult to analyze the
energy use of these sectors in further detail. Fuel oil use for this sector was estimated by
Central New York Regional Planning & Development Board and is based on typical fuel
oil use per square foot of commercial space. The total kwh, therms and fuel oil (for
commercial) was then entered into the CACP software to find the equivalent mtCO2e for
each sector.

Livestock

The New York Annual Statistics Bulletin, provided by the United States Department of
Agriculture (USDA), provides head counts of beef cows, milk cows, and calves by
county. Methane emissions per livestock type were assumed from Appendix G:
Agricultural Livestock Emission Activities and Sources of the U.S. Community Protocol
for Accounting and Reporting of Greenhouse Gas Emissions. The emissions factor for
each livestock type was multiplied by the respective number of animals in the County in
order to arrive at the total annual amount of methane emitted as a result of cattle.

Solid Waste

Madison County’s Solid Waste Department is required by the US EPA Mandatory
Reporting Rule (MRR) to monitor and report the greenhouse gases emitted by its landfill
facility. This information can be found electronically at
http://ghgdata.epa.gov/ghgp/main.do. For consistency purposes, the mtCO2e calculated
for the MRR (14,684 mtCO2e) was used in this report. This is also the recommended
approach described in the US Community Protocol. However, it is important to consider
that the Madison County solid waste facility is equipped with a gas-to-energy project
which captures 72% of the methane that would normally be released into the atmosphere
and converts it to electricity. This electricity is fed onto the grid.

In order to show how much mtCO2e would have been produced had the gas-to-energy
facility not been in place, US Community Protocol Attachment E was used. Madison
County Solid Waste Department closely monitors the type and amount of waste coming
into its facility. This information along with assumptions on the oxidation rate and
emission factors obtained from US Community Protocol, Attachment E SW.4.1., was



used to determine that approximately 53,301 mtCO2e would have been released in 2010
without the gas-to-energy project. Moreover, it was determined that approximately
294,736,842 cubic feet of methane would have been emitted in 2010 without the gas-to-
energy project.

In a final technical report prepared for the Madison County Solid Waste Department, it
stated that from June 2009 to December 2010 the gas-to-energy project had successfully
converted over 336 million cubic feet of methane gas into electricity. Using the
assumption that this reflects a 72% capture rate, it was estimated that approximately
466.67 million cubic feet of methane would have been released during this time period.
Per month, this is equal to about 24.4 million cubic feet of methane. Thus, it was
estimated that in 2010, 294.7 million cubic feet (12 months x 24.4 million cubic feet of
methane) would have been released without the gas-to-energy project in place. Note, due
to rounding the numbers may not add up precisely.

Wastewater Activities

To calculate emissions associated with wastewater activities U.S. Community Protocol
Appendix F was used. In Madison County these emissions are associated with both
centralized wastewater treatment plants (WWTP) and septic tanks.

The Madison County Environmental Health Department provided data and information
on the seven WWTPs that operate in Madison County including the facility in Cazenovia,
Chittenango, Hamilton, Oneida, Canastota, Morrisville and at Morrisville State College.
The majority of the service provided by these WWTPs is within the village/city boundary
in which they are located. However, there are some exceptions. For example, Oneida
WWTP serves some areas outside of Madison County including the Verona area and
some parts of Durhamville. The Chittenango WWTP receives wastewater from
Onondaga County. Nevertheless, wastewater treated at these facilities outside of the
County boundary should not be a factor as calculations were based on population and
only the population within the villages/city were used. Specifically, 2010 US Census
population data was used. For the WWTP at Morrisville State College, the number of
students (3,356) was used for an estimate of those utilizing their WWTP facility.

One limitation of this analysis is that it does not account for the fact that some areas of
the county send their wastewater out of Madison County. For example, wastewater
collected in the Town of Sullivan and Town of Lenox along the Route 31 corridor is
conveyed to the Sylvan Beach WWTP. This data analysis does not account for



wastewater sent out of the county and thus may slightly underestimate community
emissions associated with wastewater sent to WWTPs.

Based on information provided by the Environmental Health Department, it is assumed
that all seven of the WWTPs use aerobic digestion, that none incinerate solids and none
have nitrification or denitrification in place. This information was necessary to select
which methods from U.S. Community Protocol Appendix F should be utilized. In order
to estimate emissions it was necessary to determine the population sending wastewater to
each of these plants. To ensure emissions would only reflect those from the population
within Madison County, it was assumed that each WWTP served only the population
within the village/city of which it is located (Table F). Population data for the villages
and city were obtained from 2010 US Census data.

Table F
Estimated
Pop.
Wastewater Treatment Plant served
V. Cazenovia (Madison County Sewer
District) 2,835
Chittenango 5,081
Hamilton 4,239
Oneida 11,393
Canastota 4,804
Morrisville 2,199
Morrisville State College 3,356
Estimated pop. Using WWTPs 33,907
Estimated pop. on septic tanks 39,535

To calculate process nitrous oxide emissions from WWTPs without nitrification or
denitrification, equation WW.8 from the US Community Protocol Attachment F was
utilized. Assumptions from the equation include that an estimated emission factor of
about 3.2 g N20/person/year for WWTPs without nitrification or denitrification. The
result was a total of 33.6 mtCO2e resulting from process N20O emissions.



Table G

Avg.

#'s/Day N
WWTP Name (in 1bs)
(V) Cazenovia WWTP 6.04
(V) Hamilton WWTP 6.84
(V) Canastota WWTP 20.9
(V) Chittenango WWTP 19.4
(V) Morrisville WWTP 0.21
(C) Oneida WWTP 141.2
Morrisville State College WWTP 7.3
TOTAL 201.89
Total Day N in KG/day 91.58

As conventional WWTPs are not able to remove all the nitrogen wastewater treated and
as this water (effluent) is discharged into waterways, fugitive N20 emissions from
effluent discharge were also calculated to understand total emissions associated with
WWTPs. To calculate this, Equation WW.12 from the U.S. Community Protocol
Attachment F was used. In order to use the equation, kg Nitrogen per day was obtained
from the Madison County Environmental Health Department (Table G). As the data was
reported in Ibs of nitrogen per day this was converted to kg/day. It is estimated that the
nitrogen load for WWTPs in Madison County is about 91.58 kg/day. This was inputted
into equation WW.12 to arrive at 81.4 mtCO2e associated with fugitive N20O emissions
from effluent discharge.

The remainder of the population (39,535) was assumed to use a septic tank for their solid
waste disposal. While more community-specific equations are available in the US
Community Protocol Attachment F to calculate fugitive methane emissions from septic
tanks, equation WW.11(alt) was used as only the population was known. Other factors
such as amount of dissolved oxygen consumed in 5 days of biological decomposition
(BODS5) were unable to be obtained so general assumptions had to be used. Ultimately, it
is estimated that septic tank use in Madison County contributes about 3,717.5 of
community mtCO2e.

Public Water Activities

The U.S. Community Protocol requires that communities estimate emissions associated
with extraction, conveyance, treatment and distribution of public water for their
community. This information is only supplied as informational because of the potential
for double counting, i.e. electricity used for the extraction, conveyance, treatment and



distribution of water associated with these facilities (at least those within the Madison
County boundary) was already accounted for in earlier sections of this report. In other
words, the information in this section is primarily to call out a specific subset of electric
use already reported. It is also important to recognize that the emissions associated with
this sector are based on a significant amount of assumptions. While the emissions
described below may not entirely reflect the true emissions, they are derived using the
most widely accepted methods. As more research is done in this area, assumptions may
change to make this data even more accurate.

Data on population served and gallons per day (gpd)/ person for public water was
obtained from the Madison County Environmental Health Department (Table H). Thus,
it is estimated that 62% of the population in Madison County receives their water from
public water systems, the remaining 38% is assumed to utilize on-site private wells
(Table H). Extraction, conveyance, treatment and distribution are assumed to be minimal
for private wells, thus the focus of this analysis is centered only on the fraction of the
population served by public supplies.

1. Extraction:

The U.S. Community Protocol assumes that energy for surface waters is negligible; thus
energy for extraction is only derived for groundwater. In order to arrive at the energy
required, the average volume of groundwater extracted per day for the community was
derived from the gpd/person provided by Madison County Health Department and
estimated to be about 1.16 million gallons per day. The U.S. Community Protocol
assumes it takes 4.5 kwh/million gallons (MG) for each foot the groundwater must be
extracted. Therefore, water table depths were obtained for each of the 10 facilities to
obtain the total energy intensity (409.5 kwh/MG) needed to extract groundwater. This
total energy intensity was multiplied by volume of groundwater and converted to annual
mWh to arrive at 173 mWh/year.

Total Annual Energy Use for Extraction = 173 mWh



Table H

Total Static | tEne_:g);
Facility pop | GPD/Person Volume | - Water Qxi?Z'cty.oﬁr
perday | Level | bmiliions
(gallons) gallons*
Cazenovia (V) 3,200 84 n 4.5
DeRuyter (V) 645 70 10 45
s_ Earlville (V) 791 77 13 58.5
£ | Erieville (v) 150 70 18 81
Z | Georgetown (V) 300 44 9 40.5
S | Hamilton (V) 3,904 108 5 225
£ | Madison (V) 450 141 7 315
o —
Morrisville (V) 2,456 34 16 72
Morrisville State College 3,450 58 7 315
New Woodstock 460 50 5 225
TOTAL ](.3580253 1.16 409.5
o | Oneida (C) 10,000 219 NA
§ g Oneida (C)  Stockbridge 1,061 86 NA
Jf-,) =| Oneida (C) Wampsville 586 99 NA
OCWA Madison 18,000 1342 NA
1.57
o win
(OCWA)
Grand total on Public Waters ?g;};}?

1. The actual reported water static water level for the Cazenovia facility was “0” but this was changed to 1

because it is assumed it still requires some energy to extract.
2.Unknown so used avg gpd/person from other surface water users
3.0ther 38% of Madison County population (total is 73,442) is assumed to use on-site private wells

4. The U.S. Community Protocol assumes it takes 4.5 kwh/million gallons/ft to extract groundwater

2. Conveyance

The U.S. Community Protocol provides assumptions for kWh/MG required to convey
both groundwater and surface water which was used for lack of community specific data.
For this analysis, the low value of 88kWh/MG was determined the most reasonable
assumption for groundwater conveyance because the majority of the groundwater in each
of the 10 facilities comes from and stays in each village, i.e. conveyance energy
consumption is assumed to be minimal. Taking into account annual volume of
groundwater used, this equates to about 37.35 mWh of energy used to convey




groundwater.

Due to significant differences in distance that surface water is conveyed, energy use to
convey water for the Oneida Water Department and the Onondaga County Water
Authority (OCWA) were derived separately. The Oneida Water Department obtains its
water about 20 miles north from the Glenmore Reservoir (near Taberg in Oneida
County), from their water is largely gravity fed to Oneida and Wampsville (some
pumping is required for Stockbridge). Thus energy consumed for conveyance was also
assumed to be minimal at 88kWh/MG. Taking into account the daily volume of surface
water used by Oneida, Wampsville and Stockbridge (approximately 1.57 MG/day),
equates to about 50.25 mwh/year for conveyance.

For the 18,000 people in Madison County receiving their water from OCWA it is
important to understand that water is conveyed and pumped a long distance from Lake
Ontario. In fact, just to get this surface water into Madison County the water is pumped
four times (the water is pumped from Lake Ontario to a treatment plant in Oswego, then
to tanks north of Syracuse, then east to tanks near Green Lakes, and then south to
Fayetteville). Thus, the imported water assumption of 1900 kwh/MG was used to
estimate the energy used to convey the approximate 2.42 gallons used daily from this
source, roughly 1,677.8 mwh/year

Total Annual Energy Use for Conveyance = 1,765 mWh
3. Water Treatment

Surface waters generally require more treatment than groundwater to bring the surface
waters to drinking water standards. For this analysis the energy use for the treatment of
groundwater was determined minimal and only energy associated with the treatment of
surface water was calculated. In this case it was assumed water from Oneida Water
Department and OCWA must be treated to the same levels so the volumes of water were
combined for this part of the analysis. The U.S. Community protocol assumes that it
takes approximately 750 kwh/MG to treat surface water which for Madison County
means about 1,091 mWh/year.

Total Annual Energy Use for Treatment = 1,091 mWh
4. Water Distribution

Energy use associated with water distribution accounts for pumps to send out and
pressurize water in the local distribution system. Since community specific data is
difficult to determine, the U.S. Community Protocol provides assumptions that can be
used to estimate the kWh/MG needed for water distributed. For both, groundwater and
surface water the low value of 360 kWh/MG was used. For groundwater, energy use for
distribution was assumed to be minimal as the water is obtained from and stays in the



Village it is sourced from. Surface water from the Oneida Water Department is largely
gravity fed (besides in Stockbridge). While the energy use associated with conveying the
surface water provided through OCWA to Madison County is significant (as described
previously), less is known about the energy used to distribute the water once in the
county. Using the volume of water consumed, calculations were performed as in the
other 3 sections to arrive at 153 mWh/year to distribute groundwater in Madison County
and 524 mWh/year to distribute surface water in Madison County.

Total Annual Energy Use for Water Distribution = 676 mWh

Total energy use for water supply is equal to the sum of the energy use associated with
extraction, conveyance, treatment and distribution. Thus, the total energy use for the
public water sector in 2010 was approximately 3,707 mWh.

Forecast

Using the forecasting tool built into ICLEI CACP software, a 2020 projection was
created for select community sectors (residential, commercial, industrial and
transportation). The forecast was made by applying projected annual growth rates for
each fuel type to the 2010 baseline data. These projected annual growth rates were
provided by or derived from the 2009 New York State Energy Plan and the Energy
Information Agency’s 2013 Annual Energy Outlook (Table I).

Table |

Annual Growth Rates for Fuels by Sector

Sector Natural Gas Kerosene LPG Coal Fuel Qil
Residential* 0.10% 0.89% -0.09 0% | -1.84%
Commercial 0.65% -0.01% | 0.23% 0% | -0.42%
Industrial -0.70% - -0.04% | -0.97% 0%
Transportation Motor Gas Distillate (Diesel)

-0.13% 1.46%

Source: NYS Energy Plan 2009 Annualized Demand Growth Rates: 2009-2028

Regional Electric Consumption by Sector (quadrillion Btu)

Residential Commercial Industrial
2010 0.466 0.562 0.23
2020 0.439 0.546 0.264
Annual Growth Rate -0.58 -0.28 1.48

Source: EIA Annual Energy Outlook 2013 Energy Consumption by Sector and Source: Middle Atlantic

*Note that projection data was not available for wood. The use of wood as fuel source was reported and
captured for the residential sector in the baseline (2010), i.e. the forecast for the residential sector does not
include emissions associated with wood and thus is underestimating emissions in 2020 compared to 2010.



ATTACHMENT C: Madison County Government Building Comparison - 2009, 2010, 2011, 2012

Note: % change column is based on previous year

kwh % cost % therms % change cost % change | Total | Grand Total
2012 Energy Consumption by Building change change therms cost CO2e Cost
County Office Building 1,644,749 | -2.1% |$135,689.95 | -29.4% 42,241 3.1% $32,362.20 -12.6% $168,052.15
Veterans Building 297,760 -7.6% | $27,387.17 | -24.0% 8,596 -13.7% $7,364.51 -24.2% $34,751.68
Maintenance Garage 12,126 0.3% $1,735.28 -11.0% 1,793 -8.8% $1,924.36 -16.1% $3,659.64
Department of Social Services 688,200 -8.2% $57,503.29 | -34.3% 5,113 -10.8% $4,600.08 -16.9% $62,103.37
Highway Garage (Wampsville) 155,960 2.4% $15,829.30 | -18.7% 16,469 -35.2% $13,769.86 -41.6% $29,599.16
Highway Office (Wampsuville) 19,338 2.9% $2,869.61 -5.1% 1,635 -11.8% $1,791.94 -18.2% $4,661.55
Donald Hicks Dew Dr.(Hwy Dept.) 11,439 20.0% $1,611.53 -14.6% |NA NA NA NA $1,611.53
Jall 805,500 0.0% $65,239.44 | -27.3% 27,371 0.7% $21,685.91 -14.8% $86,925.35
Employment and Training 64,852 2.6% $9,630.00 -9.0% 1,628 -16.5% $1,805.10 -22.3% $11,435.10
Oxbow Falls Park 92 17.9% $264.22 10.1% |NA NA NA NA $264.22
Generator behind DMV NA NA NA NA 87 -4.4% $347.37 -5.1% $347.37
Highway Garage (Morrisville) 5,063 0.8% - - 14,698 -16.0% - - $15,709.61
Hwy Garage Outer Buildings (Marrisville) 51,000 -0.6% $4,933.70 -4.0% |NA NA NA NA $4,933.70
Brookfield Tower 2,870 -49.9% $477.13 -28.5% | NA NA NA NA $477.13
Mutton Hill Tower X X X NA NA NA NA
Morrisville Substation (Sheriffs) 8,310 5.2% - - 485 -17.1% - - $1,737.12
Child Advocacy Center 7,120 -1.1% $936.42 -15.7% |NA NA NA NA $936.42
2012 TOTAL 3,774,379 | -3.0% |$324,107.04 | -27.9% | 120,115.50 -9.8% |$85,651.33 -21.1% 1,495 | $427,205.10
2011 Energy Consumption by Building
County Office Building 1,679,760 2.6% ]$192,102.53 | -4.3% 40,954 8.5% $37,042.13 12.2% $229,144.66
Veterans Building 322,240 -0.3% | $36,023.63 -6.8% 9,963 -5.3% $9,718.65 -1.7% $45,742.28
Maintenance Garage 12,089 2.5% $1,950.45 -8.5% 1,965 -11.5% $2,293.01 -6.5% $4,243.46
Department of Social Services 749,700 8.9% $87,521.80 2.0% 5,732 -5.0% $5,535.68 -11.7% $93,057.48
Highway Garage (Wampsville) 152,240 -2.7% | $19,481.20 -6.9% 25,420 1.3% $23,561.07 5.2% $43,042.27
Highway Office (Wampsville) 18,798 -0.4% $3,023.59 -8.5% 1,854 3.9% $2,191.48 6.3% $5,215.07
Donald Hicks Dew Dr.(Hwy Dept.) 9,529 -35.0% | $1,885.96 -27.7% |NA NA NA NA $1,885.96
Jall 805,800 -2.2% | $89,781.22 -7.7% 27,188 -3.1% $25,458.90 1.3% $115,240.12
Employment and Training 63,232 -1.2% | $10,587.71 | -14.7% 1,950 -31.6% $2,324.22 -24.7% $12,911.93
Oxbow Falls Park 78 766.7% $239.98 -5.4% |NA NA NA NA $239.98
Generator behind DMV NA NA NA NA 91 -9.9% $366.02 -1.7% $366.02
Highway Garage (Morrisville) 5,021 -22.3% - - 17,489 -1.5% - - $19,861.82
Hwy Garage Outer Buildings (Morrisville) 51,324 -7.8% $5,140.98 -13.1% |NA NA NA NA $5,140.98
Brookfield Tower 5,728 3.8% $667.69 -10.3% | NA NA NA NA $667.69
Mutton Hill Tower X X X NA NA NA NA
Morrisville Substation (Sheriffs) 7,901 -2.9% - - 585 46.9% - - $1,857.90
Child Advocacy Center 7,200 -3.2% $1,110.22 -5.2% [NA NA NA NA $1,110.22
2011 TOTAL 3,890,640 1.8% |$449,516.96 | -4.9% [ 133,190.10 0.5% $108,491.16 3.0% 1,591 | $579,727.84




kwh % cost % therms % change cost % change | Total | Grand Total
2010 Energy Consumption by Building change change therms cost CO2e Cost
County Office Building 1,636,560 3.1% | $200,699.00| 14.3% 37,759 -0.9% $33,005.12 -5.44% 572 $233,704.12
Veterans Building 323,360 0.9% $38,633.95 [ 13.2% 10,516 -10.9% $9,884.17 -21.44% 129 $48,518.12
Maintenance Garage 11,793 X $2,130.61 X 2,220 -5.0% $2,453.03 -9.51% 14 $4,583.64
Department of Social Services 688,200 -9.0% $85,806.21 4.0% 6,033 0.0% $6,265.63 0.00% 188 $92,071.84
Highway Garage (Wampsville) 156,400 6.2% $20,924.14 | 13.7% 25,104 -13.4% $22,391.16 -25.99% 169 $43,315.30
Highway Office (Wampsville) 18,865 -3.4% $3,303.60 6.6% 1,785 -5.0% $2,060.97 -12.63% 14 $5,364.57
Donald Hicks Dew Dr.(Hwy Dept.) 14,659 $2,606.86 NA NA NA 3 $2,606.86
Jall 824,100 $97,292.63 28,052 X $25,135.35 336 $122,427.98
Employment and Training 63,984 $12,410.57 2,852 X $3,085.20 30 $15,495.77
Oxbow Falls Park 9 $253.55 NA NA NA 0 $253.55
Generator behind DMV NA NA 101 X $372.49 1 $372.49
Highway Garage (Morrisville) 6,460 - 17,761 X - 96 $23,711.38
Hwy Garage Outer Buildings (Morrisville) 55,668 $5,913.88 NA NA NA 13 $5,913.88
Brookfield Tower 5,520 $744.20 NA NA NA 1 $744.20
Mutton Hill Tower 25,049 $2,365.46 NA NA NA 6 $2,365.46
Morrisville Substation (Sheriffs) 8,137 $1,007.62 398 X $676.48 4 $1,684.10
Child Advocacy Center 7,440 $1,171.00 NA NA NA 2 $1,171.00
2010 TOTAL 3,846,204 $475,263.28 132,580.50 $105,329.60 1,578 | $604,304.26
2010 TOTAL w/out Mutton Hill Tower 3,821,155 $472,897.82 132,580.50 $105,329.60 1,572 | $601,938.80
Note: In 2010, natural gas meter did not register usage for DSS building so 2009 consumption and cost was used.
In 2010, CO2e would be 1,572 without the Mutton Hill Tower
2009 Energy Consumption by Building
County Office Building 1,587,600 $175,592.49 38,087 $34,902.27
Veterans Building 320,320 $34,118.77 11,807 $12,581.44
Maintenance Garage X X 2,336 $2,710.74
Department of Social Services 756,300 $82,503.05 6,033 $6,265.63
Highway Garage (Wampsuville) 147,280 $18,395.95 28,987 $30,252.55
Highway Office (Wampsville) 19,527 $3,097.72 1,878.00 $2,358.85
Donald Hicks Dew Dr.(Hwy Dept.) X X NA NA
Jall X X X X
Employment and Training X X X X
Oxbow Falls Park X X NA NA
Generator behind DMV NA NA X X
Highway Garage (Morrisville) X X X X
Hwy Garage Outer Buildings (Morrisville) X X NA NA
Brookfield Tower X X NA NA
Mutton Hill Tower X X NA NA
Morrisville Substation (Sheriffs) X X X X
Child Advocacy Center X X NA NA

Note: In 2009, costs provided reflect the fact that the cost associated with Jan. 2009 had to be estimated; all other months reflect exact cost except Jan.

Overall Notes: County Office Building includes Public Health Dept, County Office Building and Court House
"-" indicates that there was a cost, but it was unable to be separated from the total. Thus, costs in the columns for kwh and therms are low, but the grand total cost is accurate.

"X"means that no data was collected for this year
"NA" means that the building does not use this fuel source




Community-wide GHG Emissions Inventory
Scoping and Reporting Tool

Emissions Type

Built Environment

Source or
Activity?

Source

Required Activities

Attachment D: ICELI US Community Protocol Scoping and Reporting Table
FINAL REPORTING SUMMARY TABLE

Included, under

. . Excluded
possible reporting
frameworks: [E, NA,
. NO, or
S| | CA | HC |Other| NE)

Explanatory Notes

Emissions
(MTCOe)

Acct Method
Used

FINAL REPORTING DATA

Acct Method Notes

Independent Consumption-Based Acccounting
Household Consumption (e.g., gas & electricity, transportation, and

Use of fuel in residential and commercial stationary combustion  |anp * * * Estimated Fuel oil use for commercial obtained from
i Activity 155,537 |BE.1.2 CNY RPDB; determined by CACP software
. Direct from utility providers (reflects natural gas only);
Industrial stationary combustion sources Source 11,965 determined by CACP software
Power generation in the community Source NO
Electricity Direct from four utility providers; emissions determined
Use of electricity by the community Activity ° * 87,281 |BE.2.1 by CACP software
District heating/cooling facilities in the NO
District Heating/ i Source
Cooling NO
Use of district heating/cooling by the Activity
Industrial process in the i Source NE Data ul
Refrigerant leakage in the community Source NE Data unavailable
Transportation and Other Mobile Sources
on-road On-road passenger vehicles operating within the . . . VMT from SMTC; emissions determined by CACP
community boundary Source 421,376 software
Vehicl:s ‘On-road pasls;r;g:;evsehlcle travel associated with activity IE Obtained data based on source
On-road freight and service vehicles operating e Combined with passenger vehicles
On-road Freight |within the boundary Source
et o"gzz‘t’e:ig:; and service ;’:::\"es;a"e' oty IE Obtained data based on source
Madison County operates thebus
IE system so this is included in the Part of the Madison County Local Government Inventory
On-road transit vehicles within the c boundary [source local government emissi (189 MTCO02e)
Transit rail vehicles operating within the NO
Transit Rail community boundary Source
Use of transit rail travel by the Activity NO
Inter-city passenger rail vehicles operating within the community NE Amtrak passenger rail runs through
boundary Source County (no stops)
Freight rail vehicles operating within the community boundary Source NE
Marine vessels operating within the community NO
Marine boundary Source
Use of ferries by the c Activity NO
Off-road surface vehicles and other mobile equipment operating NE
within the community boundary Source
Use of air travel by the community Activity NE
Madison County operates the
Operation of solid waste disposal facilities in the IE landfill so this is included in the Part of the Madison County Local Government Inventory
Solid Waste i Source local government emissions (45 mtCO2e)
Generation and disposal of solid waste by the . .
community Activity 14,684 |SW.2.1
Operation of water delivery facilities in the NE
Potable Water - | i source
Energy Use [Use of energy associated with use of potable Potential for double countingso includedas |
water by the community Activity * 842 'WW.14 informational only in the report
Use of energy with 1 of by the . Potential for double counting so included as
i Activity 1,150 [Ww.15 informational only in the report
entralize Process emissi from operation of wastewater
Wastewater treatment facilities located in the community Source * 33.6 Ww.8
Systems -
Process Process emisisons associated with generation of .
issit by the community Activity 81.4 WW.12
Source
AND .
Use of septic systems in the community activity 3,602.50 |WW.11alt
Agriculture
Domesticated animal production Source . 82,787 (A1
Manure decomposition and treatment Source NE
Upstream Impacts of Community-Wide Activities
Upstream impacts of fuels used in stationary applications by the NE
community Activity
[Upstream and transmission and distribution (T&D] impacts of
purchased electricity used by the community ctivity NE
Upstream impacts of fuels used for transportation in trips NE
associated with the community Activity
Upstream impacts of fuels used by water and wastewater facilities
for water used and wastewater generated within the community NE
boundary Activity
Upstream impacts of select materials (concrete, food, paper, NE
carpets, etc.) used by the whole community Activity

Notation Keys for Excluded Emission Sources and Activities

* |E - Included Elsewhere: Emissions for this activity are estimated and
presented in another category of the inventory. The category where
these emissions are included should be noted in explanation.

* NE — Not Estimated: Emissions occur but have not been estimated or
reported (e.g., data unavailable, effort required not justifiable).

* NA - Not Applicable: The activity occurs but does not cause
emissions; explanation should be provided.

* NO — Not Occurring: The source or activity does not occur or exist
within the community.

Reporting Frameworks Used
Required Activities:

« Five Basic Emissions Generating Activities

Strongly Encouraged:

* Sl - Local Government Significant Influence

* CA— Community-Wide Activities
* HC — Household Consumption
Also Encouraged:

 IB - In-Boundary Sources

* GC— Government Consumption

* FC — Full Consumption-based Inventory
« LB - Life Cycle Emissions of Community Businesses

* IS — Individual Industry Sectors
* OS — Create Your Own Story

the purchase of all other food, goods and services by all NE

in the i Activity
Government Consumption (e.g., gas & electricity, transportation,
and the purchase of all other food, goods and services by all IE Madison County local government emissions are
governments in the c Activity 5,817.50 reported in the government section of the report
Life cycle emissions of community businesses (e.g., gas &
electricity, transportation, and the purchase of all other food, NE
goods and services by all in the Activity

Total C i Gas 777,338 mtCO2e




