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GLOSSARY OF TERMS AND ACRONYMS

A. GREENHOUSE GAS (GHG): Six greenhouse gasses included in an emissions inventory as
noted by as required by the United Nations Intergovernmental Panel on Climate Change
(IPCC) are carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulfur Hexafluoride (SF6) but then the emissions are
converted into an equivalent amount of CO2 and reported as metric tons of carbon
dioxide).

B. SCOPE 1 EMISSIONS: all direct GHG emissions associated with the burning of fuels of the
emitter.

C. SCOPE 2 EMISSIONS: indirect GHG emissions associated with the consumption of
purchased or acquired electricity, steam, heating, or cooling.

D. SCOPE 3 EMISSIONS: all other indirect emissions not covered in scope 2, such as
emissions resulting from the extraction and production of purchased materials and fuels,
transport-related activities in vehicles not owned or controlled by the City (i.e. employee
commutes), outsourced activities, and waste disposal.

E. EMISSIONS FACTORS (EF): an amount of GHG emissions associated with a unit of
activity data.

F. MT CO2e (METRIC TONS OF CARBON DIOXIDE EQUIVALENT): standard unit for
measuring GHG emissions.

G. STATIONARY: for the purpose of this report, “stationary” refers to the combustion of
natural gas.

H. BASELINE: a measurement, calculation, or time used as a basis for comparison.
I. COMMUNITY INVENTORY: a collection of data that includes all GHG emissions that can

be attributed to  the residents and others within the City boundaries.
J. CITY (MUNICIPAL) OPERATIONS INVENTORY: a collection of data that includes only the

GHG emissions that are directly related to municipal operations.
K. EPA: United States Environmental Protection Agency.
L. LGOP: Local Government Operations Protocol.
M. NYSERDA: New York State Energy Research and Development Authority.
N. CSC: Climate Smart Communities Program.
O. MMBtu: million British Thermal Units, a measure of energy.
P. GTC: Genesee Transportation Council.
Q. RG&E: Rochester Gas and Electric, local utility provider.
R. MSW: Municipal Solid Waste
S. WARM: waste reduction model created by the EPA.
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SECTION 1: INTRODUCTION

Overview of the GHG Inventory

Climate Smart Communities (CSC) is a New York State program that helps local governments
take action to reduce greenhouse gas emissions and adapt to a changing climate. Benefits
include  leadership recognition, free technical assistance, and access to grants. The CSC
program includes  two designations- Registered and Certified. Registered communities have
made a commitment to  act by passing legislation and formally taking the CSC pledge. Certified
(Bronze or Silver, Gold being  developed) communities are the foremost leaders in the State; they
have gone beyond the CSC pledge by completing and documenting a suite of actions that
mitigate and adapt to climate change at the local level. The City of Canandaigua has pledged to
be a part of Climate Smart Communities, a network of New York communities engaged in
reducing GHG emissions and improving climate resilience. Two types of actions enable Climate
Smart Communities to minimize the risks of climate change and reduce its long-term costs:

- Reducing GHG Emissions
- Adapting to a Changing Climate

Local governments can act directly to reduce fossil fuel consumption in municipal buildings and
vehicles, to improve solid waste management practices and to adapt infrastructure and
operations for resilience to anticipated changes as the climate warms. Flooding and changes in
precipitation and snow pack that may affect water supplies are of special concern to localities.

Many municipalities begin by reducing emissions and increasing climate resilience in municipal
operations alone, but action by the entire community is needed to make significant reductions in
GHG emissions and to successfully adapt to unavoidable climate change.

The first step in becoming a Climate Smart Community is to adopt the Climate Smart
Communities Pledge and send it to the New York Department of Environmental Conservation.
This pledge is a public commitment to reduce GHG emissions and prepare for unavoidable
climate change. Local legislative bodies must adopt a resolution that includes all ten pledge
elements but can add their own legislative findings of pledge elements as desired. The elements
included are:

1. Pledge to be a Climate Smart Community
2. Set Goals, Inventory Emissions, and Plan for Climate Action
3. Decrease Community Energy Use
4. Increase Community Use of Renewable Energy
5. Realize Benefits of Recycling and other Climate-Smart Waste Management Practices
6. Reduce GHG Emissions Through Use of Climate-Smart Land-Use Tools
7. Enhance Community Resilience and Prepare for Effects of Climate Change
8. Support Development of Green Innovation Economy
9. Inform and Inspire the Public
10. Commit to Evolving Process of Climate Action

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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On April 23, 2019, the City of Canandaigua was designated as a Bronze Certified Climate
Smart Community by the New York State Department of Environmental Conservation
(NYSDEC) with 122 points earned from 15 completed actions. This designation made the City of
Canandaigua the 23rd municipality in the State to receive certification. Unlike other certified
communities, however, the action items that ultimately earned them the recognition were not
done as part of the CSC Program. While other communities followed the prescribed path outlined
by the  CSC program, the City of Canandaigua’s certification is the culmination of all the work
done by the City over the last decade. One of the explicitly stated goals in their Strategic Plan is
Environmental  Stewardship, which includes promoting practices that conserve our natural
resources, taking a  leadership role in the utilization of alternative energy sources, and reducing
the City’s impact on the  environment. However, because the City of Canandaigua has been
proactively addressing climate  change and taking steps towards creating a more sustainable
community for quite some time, they  earned the certification without establishing the critical
benchmarks other certified municipalities  have used to guide future actions. These baselines
and inventories must be completed so the City can pursue Silver Certification successfully.

This RFP is aimed at completing the following action items:
- PE2 Action: Government Operations Greenhouse Gas Inventory
- PE2 Action: Community Greenhouse Gas Inventory
- PE6 Action: Natural Resources Inventory
- PE7 Action: Climate Vulnerability Assessment

As a part of this project, Impact Earth and Greenhows Consulting has convened a team of
experienced folks to complete this Greenhouse Gas Inventory Report. This project kicked off
it’s data collection in late spring 2021, and the report was completed in January, 2022.

What is a greenhouse gas inventory? A GHG Inventory quantifies all greenhouse gasses
emitted into the atmosphere by an organization, facility, or geographic area and identifies the
activities that cause emissions and the associated fuels. The information will then be used by
the City to track emissions trends, develop future strategies and policies, and assess future
progress. There are six greenhouse gasses included in an emissions inventory as noted by as
required by the United Nations Intergovernmental Panel on Climate Change (IPCC) are carbon
dioxide (CO2), nitrous oxide (N2O), methane (CH4), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and sulfur Hexafluoride (SF6) but then the emissions are converted
into an equivalent amount of CO2 and reported as metric tons of carbon dioxide).

To date, this GHG Inventory is the first known to be completed for the City of Canandaigua.

Following NYS leadership laws and goals, the City of Canandaigua is interested in limiting their
greenhouse gas emissions to 40% of 1990 levels by 2030, and 85% by 2050. Because this
inventory is considered the original baseline of data, we recommend that the City of
Canandaigua aim to reduce emissions by 40% of 2021 levels by 2030 and 85% by 2050 due
to availability of data and progress tracking.

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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Geographic Boundaries of Inventory

The City of Canandaigua is located in the Finger Lakes Region of New York State in Ontario
County. The City is surrounded by the Town of Canandaigua and the southern end of the city sits
on Canandaigua Lake, one of the eleven Finger Lakes. According to the 2019 census, the City’s
current population is 10,576 with about 4,932 households, which is approximately a -1% change in
population from the 2010 census.

Early on in the inventory the CSC Committee determined that the geographic boundaries of this
inventory would be the physical boundaries of the City Proper. It is noted that certain operations
within the City’s purview are also contributed to by surrounding municipalities, such as, waste
water treatment, and when possible, we incorporated just the City’s contribution to these
emissions in the calculations.

Methodology

This inventory began in 2021 and was completed in 2022. Based on City projects that were
completed as well as data availability, it was determined that the baseline year for this inventory
would be 2015. When 2015 data was not available, the next closest year of reliable data was
utilized, which is noted in this report. The data used in this inventory was collected from a variety
of sources including but not limited to Rochester Gas and Electric bills and documentation, a
multitude of City department reports, Casella Waste Systems reports, NYSEG reports,
conversations with hospital administration, Impact Earth assessments, iCanopy, NYSERDA,
NYSERDA Consultant (Jim Yienger), representatives from Ontario County (Regina Sousa), the
Canandaigua City School District energy dashboard, and the Genesee Transporation Council.
Sources of emissions included in this inventory were based on the Climate Smart Communities
GHG Accounting Tool, which outlined Stationary (natural gas), Electricity, Vehicles, Solid Waste,
Street Lighting, Urban Forestry, Water, Wastewater, and Employee Commutes. Of these
categories, the City Operations were split into departments, based on data availability, and the
Community, based on the Local GHG Inventory Tool: Community Module, the emissions sources
were split into Residential, Commercial, Industrial, Public Authority, Vehicles, Solid Waste and
Other.

The City of Canandaigua 2021 GHG Inventory included the use of excel spreadsheets and the
Local GHG Inventory Tools: Government Operations Module, Community Module. While these
two prepared tools were primarily used for the input and calculations regarding these inventories,
some data, was collected and analyzed outside of these tools due to available data and
limitations of the tools. All resulting emissions however were collected back into the summary
documents.

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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Greenhouse Gas Emissions Accounting Tools & Classifying Emissions

Municipal Inventory
The Climate Smart Communities GHG Accounting Tool was developed by ICF International in
consultation with VHB Engineering, Surveying and Landscape Architecture, P.C., independent
contractors to NYSERDA. The Tool is designed to help local governments in New York State
evaluate the GHG emissions associated with local government operations and model reductions
associated with various strategies. This Tool can help local governments begin preliminary
decision-making of GHG reduction strategies before undertaking more detailed feasibility
studies. It also helps users to develop a baseline municipal GHG inventory of local government
operations. The Tool consists of an Excel template that can be manipulated by the user to
determine estimated GHG emissions. This template is titled lggit_10_16_2020.

Data in this Tool are categorized into the following Scopes 1-3:

● Scope 1: all direct GHG emissions from municipal operations
● Scope 2: indirect GHG emissions associated with the consumption of purchased or

acquired electricity, steam, heating, or cooling for municipal operations
● Scope 3: all other indirect emissions not covered in Scope 2, such as emissions from

vehicles not owned or controlled by the cities, waste disposal, or emissions from the
production of purchased materials

Due to available data at the time of compilation, we had to use other tools outside of the CSC
GHG Accounting Tool to calculate emissions related to Vehicles and Solid Waste with additional
analysis. For Solid Waste, we used the Environmental Protection Agency Waste Reduction Model
(WARM), to determine Scope 3 emissions derived from the waste produced by City operations
that are hauled by the City but disposed of at a non-City owned landfill. This data was collected
through data provided to the team by the City that they received from Casella, the waste
management company that owns and operates the landfill. This calculation was then added back
into the CSC GHG Accounting Tool for summary purposes only. For Vehicles, the City did not
have the specific detailed data that the CSC GHG Accounting Tool required, so the team created
a sub sheet within the Tool to calculate vehicle consumption data with the information that was
available via the Department of Public Works. These calculations were then linked, through pre
existing formulas in the Tool, for summary purposes. It is also noted that the data provided by the
City’s DPW was extensive with great historical information, greatly detailed and extremely helpful
in performing the necessary calculations.

All resulting emissions calculations from this inventory are estimations because calculations were
performed with the standardized coefficients and could not account for all factors. The Tool is
pre-programmed with default emissions factors and system assumptions needed to calculate
emissions according to the LGOP. Default values that are specific to local governments in NYS
are used whenever possible. When state-level data is not available, national default values are
used. The Tool provides users with the options to use default data or to override values with local
government-specific information. It was also decided, with the CSC committee, to include a local
government value in the calculation as the eGRID subregion chosen within the tool was the NYS
Average for emissions factors.

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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Community Inventory Tool

For the Community Inventory, the team followed the New York Community and Regional GHG
Inventory Guidance1. Within this guidance is the use of a similar accounting tool that is used in the
municipal inventory. This Tool was developed by ICF International with the Local Climate and
Energy Program. It was designed to help cities evaluate and estimate GHG emissions within their
communities. The Tool helps cities understand their GHG emissions profile and break down the
sectors that are driving emissions, provide information for emissions trends, and help to inform a
climate action plan that will address and reduce emissions. From this Tool, users are able to
develop a base year GHG inventory for their community, according to the Global Protocol for
Community-Scale GHG Emissions (GPC). This module includes an excel template that is
manipulated by the user and allows for the option of applying locality-specific data if the
community would prefer that over the pre-loaded default data which was gathered by federal
agencies and other sources covering the default emissions facts and system assumptions
needed to calculate emissions according to the GPC.

Similarly to the Town Inventory, due to information available at the time, Solid Waste and Vehicles
related emissions were calculated outside the Tool. For Solid Waste, we also used the EPA WARM
Model in order to determine the Scope 3 emissions derived from the Community waste streams.
This data was provided by Waste Management and then calculated back into the Tool for
summary purpose.. For Vehicles, data from the Genesee Transportation Council was manipulated
in a sub sheet within the Tool to calculate the required data for the summary which was then
linked through preexisting formulas within the sheet.

1 https://climatesmart.ny.gov/fileadmin/csc/documents/GHG_Inventories/ghgguide.pdf
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SECTION 2: Greenhouse Gas Inventory Results

Overall GHG Inventory Emissions Profile

GHG emissions were inventoried for the baseline year of 2015. The overall profile of the City of
Canandaigua’s GHG emissions included emissions from Electricity, Stationary (natural gas),
Vehicles, and Waste. The total 2015 emissions from both the City Operations and the
Community-wide inventory is 92,845.62 MTCO2e. As shown in FIGURE 1, Community emissions

account for 97.1% of total
emissions for the City of
Canandaigua while City
Operations accounts for
a mere 2.9%.
Nevertheless all
emissions are significant
when looking for ways
to improve on efficiency,
technology, and
programs that affect
emissions.

FIGURE 1

The City Operations and Community emission profiles will be discussed in further depth in the
following sections of this report. Nevertheless all emissions are significant when looking for
ways to improve on efficiency, technology, and programs that affect emissions. The City
Operations and Community emission profiles will be discussed in further depth in the following
sections of this report.

Summary TOTAL Emissions and Energy for City of Canandaigua

MMBTU Emissions

City Operations 75,679.62 2,703.62

Community 1,680,616 87,449

TOTAL 1,756,295.62 90,152.62

TABLE 1

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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The inventory reported that the City’s total GHG emissions in 2015 were 92,845 metric tons of
carbon dioxide equivalents. Based on population data from the 2019 census, the City’s 2015
emissions per capita were approximately 8.78 MTCO2e. This number is significantly lower than
the per capita emissions for the United States which is currently 15.2 MTCO2e2. The inventory
also provided the ability to compare energy usage by converting different measures of energy
(kilowatts, therms, etcetera) into million British Thermal Units (MMBtu). This gave a standardized
measurement with which to compare total energy consumption across different sectors for the
City. The resulting data looks very similar to the breakdown of GHG emissions because the two
datapoints are directly correlated. Based on population data from the 2019 census, the City’s
2015 per capita energy usage was 166 MMBtu.

Municipal Operations Emissions Profile

While the local government’s role in leading the fight against climate change is an extremely
important one, the City of Canandaigua’s contribution to the City Community emissions as a
whole is a very small percentage of total energy consumption and emissions. The City
Operations sector in Canandaigua only accounts for 2.9% (2,703.62 MTCO2e) of the total
emissions in the City of Canandaigua. The fraction of the City’s Government’s contribution to
total emissions is typical, for most municipalities have found they fall around a similar value.
While the City Operations emissions may seem small in comparison to the Community emissions,
it is still important to make government operations more energy efficient to not only reduce
emissions but to also reduce the City’s budget, and thus taxes. Furthermore, it is extremely
important for the City government to lead by example in the City of Canandaigua and promote
more energy conscious practices and sustainable projects within the community.

TABLE 2 hows the breakdown of energy use and emissions by source. FIGURE 2 details a visual
representation of municipal operations by source.

Summary Energy & Emissions by Source

Source MMBTU MTCO2e

Stationary 23,847.00 1,264.00

Electricity 12,885.05 568.52

Vehicles 38,844.13 887.84

Waste 103.44 -16.74

Totals 75,679.62 2,703.62

*Vehicles include Employee Commute in emissions but not energy due to available data

TABLE 2

2 https://data.worldbank.org/indicator/EN.ATM.CO2E.PC

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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FIGURE 23

FIGURE 3

3 Chart does not include waste because there is a negative value to waste emissions.
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City Operations Department Breakdown

With the help of City Manager John Goodwin, we identified the different departments that
operate within the City of Canandaigua. FIGURE 4 was sent to the team by John Goodwin and
based on available data and inventory guidelines, the team identified 5 main departments within
City Operations. There is also an additional catchall department titled “Other” in some of the data
reporting that could not be simplified into a particular department or was an identified outlier that
was owned and operated by the City but that did not fall within one of the 5 main departments or
was split between multiples of them. An example of this are Employee Commutes, which span
over all departments and cannot be attributed to just one in our analysis.

FIGURE 4

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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The main departments and subdepartments were identified as follows:

● City Hall/City Manager Office
○ Planning and Development

■ Code Enforcement
● Recreation
● Police Department
● Fire Department

○ Rescue
○ Inspection

● Public Works
○ Water Treatment, Public Utilities, Wastewater Treatment, Streets, Street Lights,

Waste Collection, Parks

The City Operations analysis contains many different sectors than the Community analysis with
each sector relating to a department within the local government operations and the emission
sources as Electricity, Stationary (natural gas), Vehicles and Waste. We are using these sectors to
assist in preparation of a climate action plan so that as the City is planning for future programs
and projects, they will know exactly how many tons of CO2e each department and sector is
releasing into the atmosphere.

There are a variety of energy sources within City Operations including electricity, gasoline, diesel
and natural gas. The following breakdowns include all of these sources and are noted within the
analyses.

City Operations Data Breakdowns

Energy Use by Department and Source (MMBTU)

Department Electricity Stationary Vehicles Waste

City Hall 12.00 351.90 226.00 -3.98

Recreation 314.50 NA NA NA

Police
Department 276.30 305.30 18,964.00 -0.60

Fire Department 0.88 NA 1,216.50 -31.20

Public Works 1,465.60 1,896.80 18,437.70 -68.20

Other 17.10 6.90 NA NA

TABLE 3

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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Emissions by Department and Source (MTCO2e)

Department Electricity Stationary Vehicles Waste

City Hall 0.53 192.00 2.01 -0.14

Recreation 13.87 NA NA NA

Police
Department 12.19 35.00 168.53 0.42

Fire Department 0.03 NA 45.34 -5.12

Public Works 553.36 1,034.00 428.06 -11.81

Other 0.76 NA NA NA

TABLE 4

FIGURE 5 (Emissions, MTCO2E)

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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FIGURE 6

City Operations: Electricity and Stationary

The electricity and stationary (natural gas) that is consumed by City Operations is provided by
RG&E. In totality, Electricity and Stationary contributes 916.26 MTCO2e to the City Operations’
emissions. Approximately
30% of all emissions are
generated within the
Department of Public
Works operations. The
Fire Department
contributed the least
amount of emissions with
a total of 0.03 MTCO2e.
Please note that while in
2015 the streetlights were
not owned by the City,
because they are
currently (2021) owned
and maintained by the
City, we decided to put all streetlight FIGURE 7
energy usage and emissions within the City Operations inventory as it is now a controlled source
of emissions.
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City Operations: Vehicles

The Vehicle contribution for emissions and energy use was calculated outside of the Accounting
Tool as the data we had did not work with the Tool. The excel spreadsheet that was created to
calculate energy usage and emissions for City fleet vehicles is within the document titled
DRAFT_Canandaigua_Municipal_ALL_Data under the “Vehicles” tab. In totality, City Vehicles
contributed 643.94 MTCO2e to the City Operations’ emissions. These emissions make these
energy sources the largest contributor to emissions within City Operations.

In TABLE 5 you can see the more detailed breakdown of vehicles into subdepartments within the
overarching departments as well as gallons of fuel per fuel type (gasoline versus diesel), cost of
that fuel in $2015, emissions, and energy usage. Please note that Employee Commute is not a
part of these calculations, as they were calculated separately and detailed later in the report.
Data for these calculations were collected from the City’s Central Garage Supervisior, were
extremely detailed, and included everything needed for proper calculations.

Department Gallons of Fuel MT CO2e Cost Gas Cost Diesel Total Cost MMBtu

Parks 5,386 51.34 $6,553.71 $7,287.19 $13,840.90 3,066.42

DPW Admin 353 3.14 $857.79 $ - $857.79 353

Central Garage 743 6.6 $1,805.49 $ - $1,805.49 743

Streets 16,556 160.99 $14,183.91 $29,048.49 $43,232.40 7,309.59

Water 5,227 50.16 $5,737.23 $7,766.86 $13,504.09 2,754.73

Waste 9,788 99.64 $ - $26,525.48 $26,525.48 1,344.69

Code Enforcement 226 2.01 $549.18 $ - $549.18 226

Fire Protection 4,541 45.34 $1,669.41 $10,444.34 $12,113.75 1,216.47

Police Protection 18,964 168.53 $46,082.52 $ - $46,082.52 18,964.00

Street Cleaning 2,144 21.83 $ - $5,810.24 $5,810.24 294.54

Sewer Collection 1,836 17.98 $ - $3,479.64 $3,479.64 728.4

Waste Water 1,007.3 8.95 $2,447.74 $ - $2,447.74 1,007.30

Water Treatment 836 7.43 $2,031.48 $ - $2,031.48 836

Gallons of Fuel MT CO2e Cost Gas Cost Diesel Total Cost Total

Total 67,607.3 643.94 $81,918.46 $90,362.24 $172,280.70 38,844.13

TABLE 5

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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FIGURE 8

A majority of vehicle energy usage and emissions can be attributed to the Department of Public
Works, which makes logical sense based on the City’s geographic location, services provided,
and infrastructure
needs. However, it
should be noted that
the Police Department
is a close second
largest contributor to
emissions, which can
mostly be explained
by older vehicle
usage and idling
during vehicle
operation. FIGURE 9
depicts the direct
correlation between
fuel usage and
emissions.

FIGURE 9

Employee Commute vehicle emissions were calculated based on a survey of existing City
employees in 2021 that worked for the City in 2015. From this survey we calculated that

CITY OF CANANDAIGUA GREENHOUSE GAS INVENTORY REPORT — JANUARY 2022
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employee commutes contribute approximately 34.4 MTCO2e to City Operations’ emissions. As a
small aside and comparison, we also survey the same group of employees about their mode of
transportation comparing 2015 to 2021 and discovered the following:

2015 2021

Seasonal Walkers 1 4

Seasonal Bikers 2 2

TABLE 6

In the summary calculations, Employee Commute data was categorically considered “Other” due
to it’s nature of being cross-departmental and therefore was not divided into the specific
departments.

City Operations: Waste

Waste calculations were completed outside of the Accounting Tool. All energy and emissions
calculations were done using the EPA WARM tool4. Waste data was not available for 2015, so we
utilized data that was collected during Impact Earth’s Waste Assessment of City Operations dated
2019. Due to they City’s existing recycling and composting programs in 2019, Waste generation
and processing was a mitigation of emissions totaling -16.74 MTCO2e.

FIGURE 10

4 All WARM calculation sheets are included in appendices.
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Community Emissions Profile

The Community Inventory included the same emissions sources as the City Operations
Inventory, but based on the Local Greenhouse Gas Inventory Tool: Community Module, the
emissions sources were split up into the following categories: Residential, Commercial,
Industrial, Public Authority, Vehicles, and Solid Waste. Furthermore, Thompson Hospital and
Canandaigua School District were also noted separately, as these stakeholders provided gas,
electricity, transportation, and waste data inputs (school district only).  Additionally, school buses
and school non-bus vehicles were included in the Community inventory. However, water was
excluded in the Community Inventory as a scope 3 emissions source. Water was excluded
because the City of Canandaigua withdraws 100% of its water locally (rather than importing)
from Canandaigua Lake5.

Year Amount of Raw Water
Withdrawn (Gallons)

Amount of Finished Water
(Gallons)

2019 1,516,260,000 1,437,540,000

2020 1,555,030,000 1,480,210,000

2021 (as of July 13) 791,065,000 743,961,000

TABLE 7: Amount of Water Withdrawn and Distributed to the City of Canandaigua

The Community Inventory emissions account for 97.1% of the total emissions in the City of
Canandaigua. These emissions total 90,142 MTCO2e. TABLE 8 shows the breakdown of energy
use and emissions by source. FIGURE 11 details a visual representation of the community by
source. Additionally TABLE 9 shows the breakdown of energy use and emissions by sector and
FIGURE 12 details a visual representation of the community by sector.

Summary Energy & Emissions by Sector

Sector MMBTU MTCO2e

Residential 474,725 23,612

Commercial/Institutional 444,193 22,261

Industrial 103,386 5,097

Other Commercial/Insitutional - School 48,862 3,789

Other Commercial/Insitutional - Hospital 98,075 4,973

Public Authority 82,799 4,382

Other - No Specific Category 428,576 23,335

Totals 1,680,616 87,449

TABLE 8

5 Email from Peter Virkler, Chief Operator Canandaigua Water Plant on July 14, 2021.
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FIGURE 11

Summary Energy & Emissions by Source

Source MMBTU MTCO2e

Stationary 881,699 46,894

Electricity 359,021 15,841

Vehicle 428,576 29,340

Solid Waste 11,320 -1,347

Water NA NA

Urban Forestry NA -3,279

Totals 1,680,616 87,449

TABLE 9
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FIGURE 126

Community: Electricity and Stationary

The electricity and stationary (natural gas) that is provided to the community of the City of
Canandaigua is provided by RG&E. Stationary is the major emitter which can be contributed to
the use of natural gas as the main source of heat for buildings across all sectors. Electricity
contributes a total of 15,841 MTCO2e while Stationary contributes a total of 46,893 MTCO2e.

6 Note that Solid Waste & Urban Forestry are not represented in this pie chart as they are a negative value.
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FIGURE 13

Based on the population of the community, it can be estimated that residents contribute 4.43
MTCO2e from their use of natural gas and 1.50 MTCO2e from their use of electricity within their
own homes.

Community: Vehicles

Calculations for the Community’s vehicles were conducted within the recommended
methodology provided by the New York Community and Regional GHG Inventory Guidance.
Vehicle emissions were calculated outside of the Community Module Tool due to lack of available
data. Despite this slight change in calculation method, Ontario County Community level
transportation data inputs were provided by Chris Tortora from the Genesee Transportation
Council (GTC) via email on April 27 and May 19, 2021.
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This data included:

1. Estimated VMT (vehicle miles traveled) for one day using GTC’s travel demand
model for the City of Canandaigua.  It is an average weekday in
September/October 2015.  This one day estimate was used to estimate VMT/year

2. A breakdown of vehicle types using the percentage of population using each
vehicle type for Ontario County (passenger cars, motorcycles, etc.) for the year
2017.

The energy, transportation, and waste data received from the hospital and school district
stakeholders was subtracted from any community level data and noted separately.

FIGURE 14

When summarized, vehicle emissions contributed to overall emissions from the community by
producing 29,340 MTCO2e. This is approximately 31.4% of total emissions within the community
inventory.

Community: Solid Waste

In this inventory, the way that the data was communicated to the team limited the ability to
provide detailed calculations for solid waste and specifics about where it originated. As such,
99.4% of the waste produced in the City of Canandaigua is attributed to residential and
commercial sources combined together, and 0.6% of the waste is produced within the School
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District. We were able to separate out the school data because it was provided separately from
the rest of the data which was provided as summary information by Casella.

FIGURE 15

In total, solid waste contributes -1,347 MTCO2e to the entire emissions produced in the
community. This mitigates approximately 1.4% of the total emissions produced within the
community inventory. This emissions mitigation can be contributed to the community’s rate of
recycling and composting.
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Community: Urban Forestry

The one section of the Community Inventory that did not contribute, but rather mitigated
emissions was the Tree Canopy within the City of Canandaigua.

FIGURE 16: Developed with: i-Tree Canopy, April 21th, 2021

400 data points were taken using i-Tree Canopy and the following summary was determined:

1. City of Canandaigua total area: 11.8 km2 (4.6 sq. miles)
2. Percent forest coverage (via iCanopy): 34%
3. Total carbon sequestration from urban trees: 3,279 MTCO2e

So, in total, the existence of the urban forest within the City of Canandaigua geographic
boundaries actually sequesters approximately 3,279 MTCO2e from the atmosphere. This
sequestration offsets an estimated 3.51% of total emissions that are produced within the
Community Inventory sources of GHG emissions. This further proves it’s importance to be
preserved, protected, and maintained into perpetuity.
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SECTION 4: PROJECTIONS

We developed a forecast for the City of Canandaigua’s emissions to project into 2050. These
projections were developed based on the City’s identified alignment with NYS emissions
reductions goals as well as a BAU projections based on a 10% growth rate from 2015 to 2020.

GHG Emissions
(MTCO2e)

NYS Goal 2030
(40% reduction)

NYS Goal 2050
(85% reduction)

2015 2030 2050

Community 90,566 54,340 13,585

Municipal 2,703 1,622 405

Total 93,269 55,961 13,990

TABLE 10

BAU Emissions
Growth

Projected Emission
Reduction

2015 93,269 93,269

2025 102,596 76,947

2030 107,259 55,961

2050 125,913 13,990

TABLE 11

The reduction potential exists
based on these projects to
implement projects, processes,
policies, and initiatives that close
the gap between the BAU growth
and the emissions reductions
goals. The difference between the
2030 data is an approximate 47%
reduction in emissions and the
2050 data is an approximate 88%
reduction in emissions from the
BAU emissions growth.

FIGURE 17
Knowing these numbers helps when trying to set specific intermediary reductions goals and
determining which actions need to be prioritized to meet these goals.
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SECTION 5: RECOMMENDATIONS

This project was originally created because of how many projects, actions, and initiatives the City
of Canandaigua has started or completed in the last 5 years or so (2015-2021). These climate
actions included large capital projects like installing a solar array as well as the purchasing and
transfer of ownership of the streetlights to City Operations. There are these larger actions as well
as smaller (or seemingly smaller) actions that have been completed since 2015 that need to be,
and should be inventoried in the next City GHG Inventory to properly keep track of and identify
the impact of these actions on the City and the Community’s emissions profile.

Relating to future steps towards climate action, specifically related to GHG emissions and
inventories, our recommendations are as follows:

1. Perform a GHG Inventory and update with the latest data every 5-10 years starting in
2025.

2. Utilize the data and analysis presented in this report to inform a formal climate action plan,
including a GHG Inventory update in 2025, 2030, 2040, 2050 and so on.

3. Utilize this report’s finding to prioritize projects and actions that will impact the sectors or
sources that have the largest opportunity for emissions reductions.

a. For example, spearhead an initiative that targets reducing emissions within the
Department of Public Works and their vehicle emissions, or target resident
behaviors such as energy savings in the winter time which would directly impact
stationary emissions.

We appreciate the opportunity to inventory this data, work with the CSC Committee and other
stakeholders, and present this information to help the City of Canandaigua continue their
progress towards a more efficient and sustainable future.
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SECTION 6: ASSUMPTIONS & CALCULATIONS

Municipal Vehicles

Calculations:
8,887 grams of CO2/gallon of gasoline = 8.887 × 10-3 metric tons CO2/gallon of gasoline
10,180 grams of CO2/gallon of diesel = 10.180 × 10-3 metric tons CO2/gallon of diesel
Coefficients from the EPA
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-referen
ces

Total Cost per year (2015)= annual fuel consumption (gallons)*2015 average price of gasoline (or
price of diesel)

I. $2.71 per gallon of diesel in 2015
II. $2.43 per gallon of gasoline in 2015
III. Average Cost From (https://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_nus_a.htm) Diesel

(On-Highway) - All Types

Assumptions:
● Emissions were calculated using gallons of fuel consumed (provided by City) and not

miles traveled (also provided by City)
● “Vehicles” include all City owned fuel-burning machinery that they keep track of (for

example, dump trucks, street cleaners, and lawn mowers)
● Based on calculated MPG of vehicles, and expected EPA MPG, approximately 11% of

vehicles spend a decent amount of time idling because fuel burned is high while mileage
is very low.

Community Assumptions and Calculations

Community Vehicles

A. Methods/sources

1. City of Canandaigua School district gave us 2018-2019 data: gallons
consumed per general vehicle type that consume gas or diesel. School
bus data obtained via email on 4/8 from Seth Clearman

2. Hospital - Thompson Health/UMRC data from Jim dietz via email 4/14/2021-
gave us total gasoline consumption; will use light duty vehicle for hospital
vehicles- 2015 total gallons consumed by all vehicles:
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a) 3 pickup trucks (2- 250 and 1- 450),  1 lab/security economy small
vehicle, and 1- 15 passenger bus for CCC. All consume gasoline

3. All other community data- from Chris Tortula at GTc- provided estimated
total VMT (Vehicle Miles Traveled) for one day for the city boundary
-192179.96 miles

B. Assumptions/factors

1. Annual Gallons per fuel sources* CO2 emissions in KG/gallon of gas = total
CO2 annual emissions in Kg

a) 8.78 kg/gallon gas and 10.21kg/gallon diesel from emissions tool
we used to do Town of Brighton (also on EPA community
spreadsheet

2. Total CO2 Emissions (metric tons) = Total CO2 emissions in Kg/year* 0.001
3. MMBtu = annual consumption of diesel fuel*.14 or annual consumption of

gasoline*.13
4. Total Cost per year (2015)= annual fuel consumption (gallons)*2015

average price of gasoline (or price of diesel)
a) $2.71 per gallon of diesel in 2015
b) $2.43 per gallon of gasoline in 2015
c) Average Cost From

(https://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_nus_a.htm)
Diesel (On-Highway) - All Types

5. For Community VMT conversions:
a) 2017 Monroe County population and allocation per vehicle type

(motorcycle, non school busses, school bus, light duty vehicles
(passenger cars and small SUV/trucks), etc.)-he figured that would
be closer to the city of canandaigua as Ontario County is more
rural.

b) MPG- based on 2015 US DOT
FHA-https://www.fhwa.dot.gov/policyinformation/statistics/2015/vm1
.cfm

c) 192179.96 miles/one day*365 days/year= total VMT
d) Yearly fuel consumed= total VMT per year per vehicle type*MPG

per vehicle type in 2015)
e) Need to take out hospital and school bus data- the GTC

overestimates school bus..
6. City of Canandaigua School District
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a) We service 27 schools (3 are in district); 3608 are scheduled riders
and 196 are scheduled walkers; we have total mileage but not per
fuel type (total mileage is 775,000).  They provided 2018-2019
school year data b/c it would be too hard to go back to 2015 Data
provided on 4/8 by seth clearman

b) Re: gasoline vehicles- seth on 4/9:Hi Erinn, For the unleaded fuel
usage, -Our 12 passenger school buses, Chevy Tahoes (registered
as school bus), Ford Expeditions- district vehicle- non school bus,
maintenance vehicles and various school equipment all use
unleaded.  72% would be school bus usage.

C. Issue/Other-

1. Should we use monroe county vehicle type allocation?

2. Using 2015 $ per gallon with 2018-2019 data?

Forestry coverage/Tree Canopy:

A. Methods/sources

1. Used icanopy to determine total forestry coverage- there is no way to
break it down per sector.

2. Comp plan uses a value of 4.6 sq miles - Abbi found 12.55 km2 which
converts to 4.7 sq miles.

3. we got 34%

B. Assumptions/factors

1. 1 km2 = .39 sq miles (from emissions tool)

2. Carbon Sequestration Factor (from Source: EPA State Inventory Tools,
Land-Use Land Use Change and Forestry module)- from EPA community
tool= 2.23 (metric ton C/hectare/year)

Community Electricity and Gas

A. Issues

1. RGE data is weird and we need to find out the terminology- not presented
in a way we received for the town of brighton- but once we figure out- we
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probably can differentiate residential, small business/commercial,
industrial.  This data is 2016, 2017, 2018, 2019, and 2020- not 2015.

a) We can use 2016 as an estimate for 2015 or do a multi year
(2016-2019)...

2. Hospital gave us Electricity and gas for 2015- Need to create a
spreadsheet for hospital E/g/oil- I started a spreadsheet for community
based on Town of Brighton’s.

3. no data from the schools but they said they would give us data- will try
again in May- it might only be for 2018-2019 year but that is probably
similar

RGE UER Community Electric/Gas Information:

A. Defintitions from https://utilityregistry.org/app/UER.National.Protocol.Feb2020.pdf

1. “The UER Protocol includes residential (R), commercial (C), and industrial (I)
consumption, and combinations like non-residential (C+I) and total
(T=R+C+I)...Utilities then have a choice. They can either publish R and C
they merge I and C and report R, C+I (non-residential), and T. The latter is
preferred as it provides total consumption while preserving some sector
granularity. “ NYS reports R, SC, O- not I or C… see pp. 12-13

2. Residential Consumption (R): An energy-consuming sector that consists of
living quarters for private households. Common uses of energy associated
with this sector include space heating, water heating, air conditioning,
lighting, refrigeration, cooking, and running a variety of other appliances.
The residential sector excludes institutional living quarters.

3. Small Commercial (SC): This is all non-residential rates classes eligible for
opt-out Community Choice Aggregation in New York7 . This field differs
from the Commercial data field in the National UER Data Field Library since
not all commercial businesses are opt-out eligible.

4. Other (O): This is all non-residential rates classes not opt-out eligible for
opt-out Community Choice Aggregation in New York8 . These are typically
large commercial and industrial rate classes on demand meters.

5. Small Consumer (R+SC): A combination of residential and small commercial
sectors.

6. Business (SC+O): See the National UER Data Field Library for this
definition. This is also called nonresidential.
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7. Under the National UER Data Field Library - Commercial Consumption (C):
An energy-consuming sector that consists of service-providing facilities
and equipment of: businesses; federal, state, and local governments; and
other private and public organizations, such as religious, social, or
fraternal groups. The commercial sector includes institutional living
quarters. It also includes sewage treatment facilities.

a) Industrial Consumption (I): An energy-consuming sector that
consists of all facilities and equipment used for producing,
processing, or assembling goods. The industrial sector
encompasses the following types of activity: manufacturing (NAICS
codes 31-33); agriculture, forestry, fishing, and hunting (NAICS code
11); mining, including oil and gas extraction (NAICS code 21); and
construction (NAICS code 23).

Email from Jim:

Jim Yienger <jim.yienger@utilityregistry.org>
9:03 AM (1 hour ago)

to Picardo, Laurie

You are viewing an attached message. Gmail can't verify the authenticity of attached messages.

Hi again Laurie-

Please find attached REG’s data from 2010-2015 for your whole service territory.  This was prepared by Alan Hoffman

year ago for the pre UER pilot.   See row 89.

Advise the City that to be comparable to 2016-2020 UER data, they should make the 2015 GHG inventory with total

electricity consumption broken only into residential and non-residential sectors
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2010-2015 pre-UER pilot data:  Residential is there, and then all others added up (commercial, industrial, public

authorities, and streetlighting) equal non-residential

2016-2020 UER data:  Use Residential (R) , and Business (SC+O)

Feel free to forward to them, we’d be happy to answer any detailed questions.

Jim

Jim Yienger

Principal

Climate Action Associates LLC

Cell: 518-560-9830

“Tomorrow’s innovations, today”

From: Picardo, Laurie <Laurie_Picardo@rge.com>

Sent: Tuesday, May 11, 2021 3:51 PM

To: Jim Yienger <jim.yienger@utilityregistry.org>

Subject: Energy Usage Data Request for the City of Canandaigua

Hi Jim,

The City of Canandaigua’s vendor is seeking energy usage data from 2015 to conduct a greenhouse gas emission

analysis.  The City of Canandaigua is requesting data from 2015 because it was the year before they installed a solar

array.  The City of Canandaigua would like to use this information comparatively.  The data provided on NYSERDA’s

website does not include 2015 data nor does it include the City of Canandaigua.  Allan Hoffman provided me with your

contact information and informed me that you have provided this data in the past.  I hope you can help me with this

request.

Please let me know if you can provide this information to me.

Thank you,

Laurie
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SECTION 7: APPENDICES

Municipal Operations Inventory
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Community Inventory
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Summary Calculations
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All WARM Calculations

police department

water treatment facility
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wastewater treatment facility

department of public works
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fire houses

community
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