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The Town of Yorktown is working to attain the status of Climate Smart Community as designated by New
York State.  Fundamental to that goal is understanding the sources of greenhouse gases (GHG).  This
includes direct emissions from fossil fuels (natural gas, gasoline, fuel oil, diesel) and indirect emissions
such as those resulting from the production of electricity consumed.  This information can provide
impetus for future reductions and also be the basis for nest steps such as building energy efficiency
assessments.   This was a significant endeavor for the following reasons:

● The town has extensive facilities
● Electricity is purchased from NYPA, NYSEG and Constellation and there are an extensive number

of electric meters
● The fleet has over 150 vehicles
● There is no central repository for energy information

Helpful in this assessment were:

● The vehicle fuel tracking tool
● Detailed input from NYSERDA and NYPA
● EPA factors for converting fuel used into CO2e
● The EPA State Inventory and Projection Tool
● The detailed ledger and vendor spending tracking system

Town of Yorktown Background

The Town of Yorktown covers multiple zip codes and includes roughly 37,000 residents, and 13,000
households.   The community is served by Con Ed and NYSEG.  Much of the town does not have natural
gas service and relies on fuel oil.  The town owns and operates a wastewater treatment plant and water
treatment facilities.   About 27% of the population is connected to the wastewater treatment plant.

Findings

The overall emissions resulting from town activities and facilities are shown below in Figure 1.  The
results are shown as equivalent (other greenhouse gases are also included, albeit they are small in
comparison to CO2):
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Figure 1

This information will be leveraged to drive reductions.  The total emissions are just over 3000 Metric
Tons / Year of CO2 e for items depicted in this graph.   It is interesting to note that the combined
wastewater treatment and pumping account for a very significant amount of energy use and associated
GHG emissions.
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Figure 2 provides a breakdown of emissions by source:

It can be seen that the single largest supplier source is gasoline, which is primarily used by the police
department.  Note that if all electric sources were combined, they would be the single largest emitter.

Sources for Facilities

One of the challenges in this assessment was unwrapping the details of what is used in each facility.
Table 1 below shows an overview of emissions by facility and by source/supplier:
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Table1 – Metric Tons of CO2 e by User

Electricity Nat Gas Fuel Oil Waste Propane Total

Supplier: Constellation NYPA NYSEG Con Ed
Spragu

e Oil
Suburban
& Paraco

Metric
Tons CO2 e

WWTP & Osceola 146  178 7 169  7 507

Pump Stations  250 47     297

ACCCC 19  50 23 163   254

Street Lights 36 58 49     143

Police/Courthouse 28  42  92   162

J. C. Hart Library  81  38    119

Highway 6  14 54  16  90

Town Hall/Records 10  13  44   67

Parks Dept 6  13 13 8   40

Water 8    51   58

Sparkle Lk   9     9

Misc 11  7  9   27

270 390 422 134 535 16 7 1,773

Methodology

Greenhouse gases were calculated using activity data multiplied by the appropriate emissions factors, as
prescribed in the LGOP.  In May of 2020, I did request a tool from NYS DEC, and a person named Willow
Eyres from dec.ny.gov responded by email that CSC did not have a free tool available and recommended
the EPA tool.  Since our data was in so many different forms, it fit our needs better to use an Excel
spreadsheet and I am very familiar with Excel.  To illustrate how this methodology was used, let me give
some examples:

For vehicles, the town has a system for tracking fuel used by every vehicle.  There are two types of fuel:
gasoline and diesel.  For this example, I chose diesel.  The source of the emission factor is listed, along
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with the proper conversions.  All original usage data was in pdf format, and had to be transcribed
manually to a spreadsheet.  For each calculation, I listed in the spreadsheet the source of the emission
factor, and the conversions needed to arrive at the proper units (for example):

Vehicles
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-reference

diesel 10,180 grams CO2/ gallon

10,180 grams CO2 metric ton 0.01018 metric tons CO2
gallon 1,000,000 grams gallon

Therefore, for vehicles, the spreadsheet is simply the gallons used multiplied by the appropriate
emission factor and that result was totaled by functional area:

For natural gas, it came down to (usage) x (emission factor).  All of the natural gas is from ConEd.

For #2 fuel oil which is used for heating, (no biodiesel is currently used) the calculation was (usage in
gallons) x (emission factor).  The below shows the usage in gallons:

https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
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For propane, it was (usage in gallons) x (emission factor).  This is a small number.

For waste oil, it was (usage in gallons) x (emission factor).  This is also a small number.

Some emissions factors are detailed below:

Now, let’s look at Scope 2 and the emissions associated with electricity generation.  For this example, I
will feature the information from NYSEG.  They supplied for each of the 48 meters, a history of billing.
This included usage in kw-hrs and costs.  The usage was analyzed.  Bills were received for some meters
monthly and others every two months.  The final data (which was close to a year but typically off by a
few days) was factored to represent a full 365 days.  This yielded usage data in kw-hrs for each meter for
a full year.

Each electricity supplier was asked for the makeup of how the power was generated.  Data from NYSEG is
shown below.  Note that I was informed that it was applicable for the time period analyzed (post 2018).
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Thus, I calculated an estimate for the emissions of CO2 per kw-hr for the blend.  This was then applied to
the consumption data to yield the equivalent CO2 associated with our electric usage.  I believe this is
more accurate than using average e-grid data:



Town of Yorktown Greenhouse Gas Emissions Report for 2020

The below table summarizes the NYSEG data for consumption by user:

Calculations also had to be made for NYPA and Constellation, since the Town purchases power from all of
them.  This data varied in granularity.   In each case, a blended emission factor was calculated based on
power production information, and usage data was then multiplied by that factor.

Wastewater treatment facilities: The Town central sewer plant and district is named the “Hallock’s Mill”
district and the plant is located on Greenwood Street.   I originally noted that calculation of GHG
emissions was not complete.  Since then, I have reviewed the methodology used by prior consultants for
the State, and updated this with current data.   I calculated it two ways.  Both are high level estimates
based on default values as allowable:  First, I used the EPA tool:

https://www.epa.gov/statelocalenergy/download-state-inventory-and-projection-tool

And I chose default values for all variables.  I also inserted the average protein consumption per person
of 42.6 kg/person/year, and no use of solids as fertilizer.  This yielded 4,000 Mtons/year.

https://www.epa.gov/statelocalenergy/download-state-inventory-and-projection-tool
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Second, I used the prior consultant report cited below (which estimated 3,510 Metric Tons / year in
2010).  I used the same methodology in the report Mid-Hudson Regional Greenhouse Gas Emissions
Inventory Final Report for Mid-Hudson Tier II Regional Greenhouse Gas Emissions (GHG) Inventory
Prepared for New York State Energy Research and Development Authority (NYSERDA) 17 Columbia Circle
Albany, New York 12203-6399 Prepared by ICF International, Sub-consultant to VHB, Inc. December 13,
2012 which is reprinted below:
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This yielded 3,980 MTons CO2e per year.
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Based on discussion with the managers responsible for building and fleet maintenance, there were no
fugitive emissions from refrigerant leaks during this period.  I had forgotten to include this in the prior
submission.

In total, the municipal emissions are therefore approximately 3,000Metric tons/year from vehicles and
buildings plus 4,000 Metric tons/year from the fugitive emissions at the WWTP.  This is a total of 7,000
Metric tons/year.

About the author:

This report was prepared entirely as a volunteer effort by R. DeAngelis.  I am a retired IBM senior
engineering manager with extensive experience in energy management.  I have degrees in Chemical
Engineering and an MBA.  I mention this only to hope it provides some confidence in the assessment.  I
appreciate the opportunity to serve on the Yorktown Climate Smart Communities Task Force.


