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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
Town of Yorktown
o0 Estimated CO2 e Emissions by Department and Building
M Diesel
M Gasoline

500 M Fuel or Waste Oil or Propane
= Electricity
@400 B CO2 N Gas
S
=
E 200
= n
‘w200
=

100 I I

0 L] — I - I | | I I R

.:.cit"ﬁ-é\“ q’*{:ﬁ' £ X l::‘ \L"l:_".\-ﬁ"\f_ {":\""ﬁ."\ vl \-'{'}F
& ﬁ«qdrﬁﬁfﬁ?@‘@ﬁi‘ﬁfﬁiﬁw o ‘“%i"ﬂb"-?#“ﬁl@@ “;FDLLL \sﬁ\@é -ﬂ"..;ﬂ‘ﬁ@*ﬁ Qﬁ&; e
?_.l 124 K‘-’ o ", t\-h- {. D\'\‘\\' . (\‘ T e g
A Afahle & 4 A ar $ fim"hs o

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:

Town of Yorktown CO2 e Emissions for 2020
Metric Tons / Year
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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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Tablel — Metric Tons of CO2 e by User

Electricity Nat Gas | Fuel Oil | Waste | Propane Total
Spragu Suburban Metric
Supplier: | Constellation | NYPA | NYSEG | Con Ed e Qil & Paraco | 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, | 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 | 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, | 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, | listed in the spreadsheet the source of the emission
factor, and the conversions needed to arrive at the proper units (for example):

https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
Vehicles 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:

Ja February Marsh April Wiy June luly Augut Septemier OGstaber Mavember Decamber Totals

Gallans  Dallas | Gallans  Dallas  Gallons  Dallas  Gallans  Dallars | Gallans  Dallars  Gallans  Dollas | Gallans  Dallars  Gallans  Dallas  Gallans | Dallars  Gallans  Dallas | Gallans  Dallars  Gallans  Dallas  Galbns  Dollars
Asessar Gas - - sssessar
Assessar Diessl - - sssessar
Blag Ga 19ss  WIN 1038 19297 17778 0508 1%73 39234 9500 21185 1s951 39438 17437 3A6¥ 14708 W3 18999 s 13143 24267  9es9  M023 W35 20517 1772 LAUTOS  MdgGas
Bldg Diasal - - mdgDisal
Car Paal G 16.90 2483 1640 208 CarpoalGas
Car Paal Diesel - - CarPaalDiesel
CentGaraze  6a 20 aa3 1am 215 1630 2943 1830 2767 1700 BH 67 .18 15.90 3117 1670 0\ w90 Mt 180 29938 Cent Garage G
Centdarme  Dissel 6113 13238 406 1680 4306 10680 6 AR A:n fa2 33 6540 n7E a5 2059 @3 amar 65517  Cent Sarage Diesel
Enginesring  Gas 1330 e 120 33 1440 2656 | =s.a0 16663 6723 14742 ms08 17756 1530 3133 S0 s £700 0 3 maQ 5251 1450 2733 mag 221 amas %335 Engineering Gz
Enginesring  Diesel - - Engineering Dissel
Highway G 12084 19155 10504 16109 12666 21377 9110 18275 7130 1564 710 14733 8000 16969 4937 S’ 380 sam 2730 =39 8210 ®i1s W47 SMAS LT3 Highway Ga:
Highway Diesel 463203 3734 358201 795223 359201 795223 161085 355999 174 40165 146297 309033 145517 287833 L7AII IS0 162333 329639 236103 4367 L5804 INTA  4M73T 920953 296TI8 Highway Dizsel
4G Hart Library s 1500 2403 1330 26.90 1B 26E a50 179 a JC. Hart Library 5z
16 Hart Library  Diesel - - 1 Hart Library Diesel
Wiail Raam Gas 2650 22 17s %71 207 ;612 080 w25 177m ELR- RN EER-JE¥ 6031 1810 w4 000 37 1630 21 2830 5247 650 W51 a0 262 Mall Roam Gas
*ail Raam Diessl - - MailRaam Dissel
Hutritian Gas 2435 505 13360 20357 30030 51336 33290 65424 27330 GOILE 3330 70559 19770 41256 17E.ED 3261 19030 BEH 30270 57730 21440 39309 I]WS0 5983 509635 SEIIT Mutrition Gas
Hutritian Diesal WG01 2187 15352 43037 13352 43032 e470 14239 1e67 3637 12408 25287 21862 42960  259.92 52595 20498 40546 10029 20088 10466 29662 10206 21684 1S90 IS Mutrition Diesel
ParksSRec = WIS GeE0 31314 4%37 %836 79393 39306 75343 3% WS04 GES0 140756 79611 156630 SIS0 104221 26789 WAF 36515 674 22233 MA5Y 29795 5999 499007  9,E842  PaksSRecGm
Parks BRec Diesel 52713 110320  499.34 106372 48834 108872 33202 7482 64264 L4303 7235 150740 45339 85096 G063 1233B 49333 56 44647 89461 47420 97592 364 67430 G005 128305 ParksRecDissel
Palice Gas 319501 509253 260548 397 I4H06 5531 3INIT 6563 ISES 8417 15TAT 73R4 332094 638561 IWLB  6WIN 152393 659167 IS0 663451 139795 SIS 060 55869 0103 AN Palice Gas
Palice Diessl - - Palica Dissel
Publicsatery o .50 oe 1550 2483 010 BT 110 EES 200 EE 7320 1930 Publics ety 63
Publicsafety  Diesel 187 EEEY EPEE] 2230 Fublics afety Dissel
Refuse &Racpds Ga ;003 ses 1m3s1l 2eee3 28197 49241 24033 45946 21993 409 1672 41287 23812 48223 21140 43625 8245 15485 1762 33200 10358 19331 1s7e 3504 206576 NS08 Refuss & Recyls Ga
Refusa &Racyds Dissel 103185 34 108611 2,40285 108611 340285 1,387 2,71476 1G04 28173 9798 20710 103035 202461 116855 L,E107 108794 317044 110180 2,20655 101262 207936  ES05) 143111 1379178 3539541 Refuse &Recycls Dissal
Sewer Gas 56334 90573 51559 7507 58995 99492 49156 98801 57 86239 40343 83746 52299 109668 46917 9434 40885 KGO0 45240 9357 43119 S0660 49367 90540 574 1071943 SewerGa
Sewer Diesel 14285 27 8193 1804 81931 1704 10513 23247 7503 17204 6433 19277 8529 16FE0  7LO00 1448 9297  WEES 20201 20333 15621 12599 5402 11361 131383 23275 SewerDiesel
Supervisar Gas 6760 0767 277 @16 3460 53331 a0 6243 383 7Es e a11a 210 6017 1730 %42 ma sw mm 5165 2860 513l 2030 ®53 S M Superuisordas
Suparvisar Diesal - - SupervisarDiesel
woater G 529 84238 46142 70325 S028%  Ss015 44432 35437 M9 9064 4s3S) 95482 41795 §7205 491 #6707 4416 SI563 49348 91253 44315 0463 a9y 24147  5G36 1009523 WaterGas
wiatar Diasal ST 1809 730 161668 73130 L6168 4@29 105703 WEEd 164335 57427 120268 61370 120594  Se259  1,049.7F 65920 L3743 40287 60770 44435 90750 SED4E 115767 7365  ISTRE WaarDiess|
YOCMaint Gas an 6557 4100 6207 8280 18128 §.24 11422 6720 14764 250 675 3550 Te7 ama 993 ms0  S3Am %6490 @77 a4 Wt B0 6500  SWAL 10RO YOCMaint Gas
¥OCMaint Diesel 5121 1329 G005 1385 005 13355 B M7 7 m0ss Ban 600 3082 5076 s 6257 5090 10705 4Z83 273 YOCWMint Diessl
Total Gas 573163 3SF 460516 701067 G073 1041123 SMNS NMI7I3 STAES 1289516 60579 RTILI S0 12ABT 5TLE 1B[O5 52D 38210 571376 10,525 SOMT 34908 SONS G202 6460341 1510655 Toul
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22,3077 Totalspent

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

Town of Yorktown Greenhouse Gas Emissions Report for 2020

& Bn
20.8n
3Feb
= feb
26 hiar
17- MW
18 Dec

vear
oD
oD
frar1]
frar1]
oD
oD
]
o
o
oD
frari]
oD
oD
]
oD
oD
oD
frari]
frar1]
pari)
oD
oD
1]
frari]
frari]
frar1]
oD
oD
oD
2@
fra1]
frari]
frar1]
aa
poari)
]
2@
frar1]
frar1]
frar1]
oD
]
]
oD
frar1]
frar1]
frar1]
oD
]
]
oD
oD
frari]
frar1]
oD
]
oD
oD
oD
frari]
frar1]
oD
oD
oD
oD
frari]
frari]
frar1]
frar1]
oD
oD
2@
1]
frari]
frar1]
oD
oD
]
2@
2@
frar1]
frar1]
oD
oD
]
oD
frar1]
frar1]
frar1]
oD
poari)
]
oD
oD
oD
frar1]
oD
]
]
oD
oD
frar1]
frari]
oD
oD
oD
oD
frari]
frari]

Location
AACCED
AACCED

Downirg Fark
Downir Fark
Downing Fark
Downing Fark
Downing Fark
Folice / Court
Folice fCourt
Folice fCourt
Folice f Court
Police f Court
Police f Court
Folice f Court
Folice / Court
Folice foourt
Folice foourt
Folice f Court
Police f Court
Folice / Court
R

Fecoms
Sewervs]
Sewer V]
Sewer['5]
Sewer[is]
Sewer[vs]
Sewer[vs]
Sewer[vs]
Sewervs]
Sewer['5]
Sewer['5]
Sewer[¥5]
Sewer[vs]
Sewer[vs]
sewer[vs]
Sewer[is]
Sewer['S]
Sewer (4]
Sewer[¥5]
Sewer (]
Sewer (5]
sewer[vs]
Sewer[is]
Sewer['S]
Sewer (V]
Sewer (5]
Sewer (]
Sewer (5]
Sewer (5]
Sewer[is]
Sewer['S]
Sewer (]
Sewer (V]
Sewer[is]
Sewer (5]
Sewer (5]
Sewer (5]
Sewervs]
Sewer (]
Sewer[is]
Sewer[is]
Sewer[vs]
Sewer (5]
Sewerys]
Town Hall (THI
Town Hall [TH)
Town Hall [TH|
Town Hall [TH|
Town Hall [TH|
Town Hall [TH|
Town Hall (THI
Town Hall (THI
Town Hall [TH)
wiate ()
wabe r S
wabe r S
wite [ S
Mate rIsw
wate r[swl
wiate r [S)
wiate ()
wate r [
wate r [
wite [ S
Mate rIsw
iate 1[5
iate 1[5
wiate ()
wate r [
e (5]
e (5]
Mate rIsw
iate 1[5y
it F Sl
e r Sl
wate r S
DEF

EEEE)

538

55.2

528623

Rotes

AACLED Downirg Park Police fEourt PR Records Sewer [vS) Town Hall (TH) Water[Sw)

200
1,500
1700
F500

o0z
A48
104

mMoO00C000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

150

o
oo oDCO0OO0OC0O0OCO0O0O0O0D0O0O000O0C000000000000000000000000000000000000000000D000C000C000CO000C000000c0o00o o ®HNES

-1
a
a

ooo0COoOO0OO0O0OO00000 a0

OO0 0C0CO0O0Q000O0O0000O00D00000000000000000000000000000000000000000000000000000000000000

EY=tt

o

OO0 O0O00O000000000000000000000000

B
i

Ooo0O0C0O0OOOO0O0O0O00O0O00O0O0O00O0O000000000000000000000000000000000000000000000000000000a00

&
o
HEAEEEIHEAR o coonanloaolonbaloacannabaoannloonlnals

HoooooooooooooooOOOODOODOOOOOODO0OO00O0DO00000000000000000000000000000000000000000C000H00000000000000000000000000000000
0000000000000 00O0000000000000000 00

=

16,588

OO0 0C0CO0OO0O0000O00000O00000000

-
EofHal PEFEEICEEEEE Y T
foflpdnyu.bEuiYnEdeBEsHl vcoohblooossoooonosnannssossolsoooscsosaaasssblooolossssssassbblooeoleleossssssssssssssbsssss

g
3

BBooonononnnononannononnnno00cnnnn00annnn06annnnan0annnnaconnnnn6onnn 0006660606066 606066066 606066606060 6606060606060006 66



Town of Yorktown Greenhouse Gas Emissions Report for 2020

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:

https: / fenares. epa.gov/sites/ production/files/2015 07/document s/emission-fadtors 2014, pdf

Fassil Fuels
Fuel Type Heating Value COZFactor CH4 Factor N20 Factor
kg COZper g CHA per @ N20 per
mmBtu per sef  mmBtu  mmBtu rmmBtu
MNatural Gas (per scf) 0.001025 53.06 1 0l
Propane Gas Q0516 6l.46 0.022 al
mmBtu per kg COZper g CHY per g N20 per
zallon mmetu mmBtu mmBtu
Distillate Fuel Oil #2 0138 7356 3 a6
Wotor Gasoline 015 0.z E} 06
Propane 0.051 6287 3 06
Used Cil 0138 r 3 a6
Gas 100 year GWP
CH4 5
N20 255
Electricity

From same EPA website above:
Total output emission factors

eGRIDSubregion CO2Factor CH4 Factor W20 Factor COZ Fador
flbcHa  {lbN2o  [{lb
{lbCOZ/MWh) /WIwh]  /niwh)  COR/MWh
NYCW (NP CC NYC/Westchester] 62242 0.02381 0.0028 113163

Source: EPA Year 2010 eGRID Sth edition Version 1.0February 2014,

COZ2Factor
kg COZ per

0.B444
0.15463

kg COZ per
gallon

0zl
878
572
ozl

Non-basel oad emission factors
CH4 Factor

CHA/NWh]

0.025s

Mote: Total output emission factors are used for guantifying emissions from purchased eledricity.
Note: N on-baselocad emission factorsare used for quantifying the emission reductionsfrom purchased green p auwrer

From EP A power profiler
https: / fwnarar. epa.gov eg i df power- profil et N Y O

Co2 MO
Ibs / Wiwhr [bs / Wwhr
Con Edl 5564 a3 28
NYSEG 531 a1l 28
NYPA

NYCW [NPCC NYC/Westchester]

Baszed on telecon with Steve Camphbell on Feb 39,2000, use 80% gas

GWeHrs Percent Ibs/kwhr

Gas 36620 Q55 10034

ail 8710 13 211

MNudear 166565 05 u)

Hydro 250 004 a

Renewables 1,500 Q.02 [a]
8635 1.00 Total

Iz / Whwhr

834
238

bz lewhr
Qsg
azs

a3

MNOxasCOZe MOxas COZe

lbs f Kwhr
[ofeizn

Q00103
O.000E5
g CH4 per

041
0.38
0.27
041

N20 Factor

M20/NWh)
0.00214

CH4 Fador MN20 Fador
gCHAper gN20per

Qoo

Qo052
gN20per

008
008
[ale:]
008

Conversion to CO2e Converstion to metrictons

Unit COZe CoZe COZe CoZe
kz COZe per kgCOZeper  Metric Tons/ MetricTons
mmBtu sd rmBtu sd
sef 5311 005445555 006531148 5.44B&E-06
scf 6143 0154706471 00614505 Q000154 06
kg COZe per g COZe per IMetric Tons/ MetricTons
mmBtu gallon mmBtu gal
gallon A4 1024409 CO0R2A3 00102409
gallon .47 8813 0047 00038133
gallon 6312 5. 74165 00631238 0.0BHIG
zallon 5 1024409 CO0RMS53 00102409
COZe CoZe
Ietictons / MMetictons,
low hr ke hr
00008 A053 0000514041

Iy note: You get almost 2« the impad by purchasing green power. (1

COZe

Metictons /

low hr
0.000311162
0000128358
0000378303
000083053

0.000375303

Now, let’s look at Scope 2 and the emissions associated with electricity generation. For this example, |
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 | was informed that it was applicable for the time period analyzed (post 2018).
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Fuel Sources and Air Emission to Generate Your Electricity for
New York State Electric & Gas Corp.—NYSEG - 2018
January 1, 2018-December 31, 2018

STATE OF
OPPORTUNITY

Fuel S¢

Urce

g

Biomass

Coal

Hydroelectric
Natural Gas

Nuclear

il

Renewable Biogas

Solar

Sohid Waste

Wind

4
15
41

35
- 1
= ]
1
2
3

Total ... .. ... ... 100

(Total may vary slightly from 100% due to rounding)

0

[
0

[
Li]

o
L]

[

L]
[

0

L]
0

L]
L]

1]
0

o
0

o

L]
o

Thus, | 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. | believe this is

more accurate than using average e-grid data:

Biomass

Coal

Hydro

Natural Gas
Nuclear

oil

Renewable Biogas
Solar

Solid Waste

Wind

Percent
0.05

4

15

40.9
349
0.05
0.05
0.05

100

IbsCO2
Actual /1000000 BTU
0.0005 0
0.04 228
0.15 0
0.409 117
0.349 0
0.0005 0
0.0005 0
0.0005 0
0.02 91
0.03 0

1

Plus leakage

h |
0.02

HCO2/H#
MethaneFactor

1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000

BTU/kwhour

0

10,551

r
7,732

10,442

Fl=Rl=N=)

8,000

# CO2/Kw

hou

r

0

0.10

0.44

0.01

0.55

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

Type Type " . L statt
5L TL Unidentified FD#1 (33 A Hightwary  Track  ParksDept  Police  Sparkle Lk Rail $tation TownHall  YCCC WAWTP Mluse um
StreetLights sL 14537 a o o o o o 0 o o o o 0 o o o
Purnp Station PS a a o o 32H7 o o 0 o o o o 0 o o o
Downing Park sL 281 a a a a a a 1] a a a a 1] a a a
StreetLights ;1 1] a a a 3145 0 0 0 0 0 0 0 0 0 0 0
Ui de ntified Unkngwn a 1] 4,160 a a a a a a a 0 0 0 0 0 0
Fire Dept#1 FO #1 1] a a 8270 a a a 1] a a a a 1] a a a
WiZCC YCCT 0 a a a a a a 1] a a a a 1] 16 462 a a
Trafficlights TL a 1,353 a o o o o 0 o o o o 0 o o o
Trafficlights TL a 225 a o o o o 0 o o o o 0 o o o
StreetLights sL 1,102 a a a a a a 1] a a a a 1] a a a
Purnp Station PS 0 1] 1] 1] 3882 1] 1] 0 1] 1] 1] 1] 0 1] 1] 1]
Purnp Station PS a a a a 260 o o 0 o o o o 0 o o o
Purnp Station PS a a o o 24,209 o o 0 o o o o 0 o o o
StreetLights sL 1,117 a a a a a a 1] a a a a 1] a a a
Parks/Rec Parks Dept a a a a a a o 0 62,920 o o o 0 o o a
Juniorlake Pool & 0 a a a a no data a a a a 0 0 0 0 0 0
Purnp PS 0 o o o 7 E24 o o 0 o o o o 0 o o o
Purmp PS 0 1] 1] 1] 0,550 1] 1] 0 1] 1] 1] 1] 0 1] 1] 1]
StreetLights sL no data a o o o o o 0 o o o o 0 o o o
StreetLights SL 13271 o o o o o o 0 o o o o 0 o o o
HWY De pt Highrwvary a a a a a a 10157 0 a a a a 0 a a a
H Dept Highvwaty a a a a a o 6639 0 o o o o 0 o o a
Sewe rPump PS 0 1] 1] 1] 105,032 1] 1] 0 1] 1] 1] 1] 0 1] 1] 1]
Parks ParksDept a a a o o o o 0 374are o o o 0 o o o
Purmp P$ 0 a a a 17,642 a a 1] a a a a 1] a a a
StreetLights Ps a a a a 2895 o o 0 o o o o 0 o o o
Uri de ntified Unkngwn 0 0 37,459 a a a a a a a 0 0 0 1] 1] 1]
Purnp PS 0 o o o 7E1 o o 0 o o o o 0 o o o
DevitoTrack Track a 0 0 1} 1} 1} 1} 0 1} 1} 1} 1] 0 i} i} i}
StreetLights sL 15748 1] 1] 1] 1] 1] 1] 0 1] 1] 1] 1] 0 1] 1] 1]
Police De pt Palice a a a a a a o 0 o 328,500 o o 0 o o o
StreetLights sL 1,425 a a a a a a 1] a a a a 1] a a a
Wate r sL "7 a a a a a a 1] a a a a 1] a a a
Wate r PS a a a a &1.,812 o o 0 o o o o 0 o o o
StreetLights 5L 257 1] 1] 1] 1] 1] 1] 0 1] 1] 1] 1] 0 1] 1] 1]
Office trailers Sparkle Lk 0 a a a a a a 1] a a 43,907 1] 0 1] 1] 1]
Mo data M a a a a o no data o 0 o o o o 0 o o o
Railw gy Park sL 15,896 a o o o o o 0 o o o o 0 o o o
Ol d Rail $tation Rail Station a a a a a a a a a a a 204 0 a a a
WastewaterTreat AT 0 1] 1] 1] 1] 1] i} 0 i} i} i} i} 0 i} 5,925 i}
WIAWTE AT a a a a a a o 0 o o o o 0 o 807,376 o
Parkis/Rec Sparkle Lk 0 1] 1] 1] 1] 1] 1] 0 1] 1] 25,768 1] 0 1] 1] 1]
StreetLights sL 268,075 a a a a a a 1] a a a a 1] a a a
StreetLights sL 43 988 a o o o o o 0 o o o o 0 o o o
Towm Hall Town Hall a a a a a a o 0 o o o o 101,640 o o o
Trafficlights TL a 2,223 o o o o o 0 o o o o 0 o o o
WiZCC YCCC 0 1] 1] 1] 1] 1] i} 0 i} i} i} i} 0 370,573 i} i}
WIATE WWATR a a a a a a o 0 o o o o 0 o 575,809 o
Totals 328363 37843 3807 41,619 9,270 363,360 0 1074,79% 1} 1003 328,500 69,6/ 24 10,640 387455 1,390,200 o

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.

I”

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

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

And | chose default values for all variables. | 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, | used the prior consultant report cited below (which estimated 3,510 Metric Tons / year in
2010). | used the same methodology in the report Mid-Hudson Regional Greenhouse Gas Emissions
Inventory Final Report for Mid-Hudson Tier Il 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:

Wastewater emissions are calculated based on the population served by wastewater treatment processes.
Population data in the Mid-Hudson Region were obtained from the NYS Data Center. ™

Wastewater emissions were calculated using EPA's State Inventory Tool (SIT). Methane emissions from
municipal wastewater treatment were calculated by multiplying the population served by municipal WWTPs,
from the Census 2010 population data for the region, by the annual per-capita 5-day biclogical oxygen demand
(BOD;) rate times the emission factor of CH, emitted per quantity of BODs. Default values for New York State in
the SIT were used.

k
CH, Emissions (MT) = Population x Per capita BOD< (ﬁ)

Days MT GgCH,
x x—xEF (7)
year kg GgBOD:

x % of WW anaerobically digested

Where:

Population = Population served by municipal WWTPs.

Per capita BODs = 5-day biochemical oxygen demand per capita. Default value is
0.09 kg BODS/day.

EF = Emission factor of CH, emitted per guantity of BOD:. Default
value is 0.6 Gg CHy/Gg BOD:.

% of WW anaerobically = Fraction of wastewater BOD; that is anaerobically digested.

digested Default value is 16.25%.

Nitrous oxide emissions form municipal wastewater treatment were calculated by multiplying the population
served by the percent of the population using centralized wastewater treatment (not septic systems), times
the amount of direct N;O emissions from wastewater treatment per person per year.
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N,0 Emissions (MT) = Population x Fraction of population not on septic

‘gNz 0]
MT
x Direct N, 0 emissions from WWT person xr—
vear g

Where:
Population

Fraction of population not
on septic

Direct N;O emissions from
WWT

= Population served by municipal WWTPs.

= Percent of population that is served by centralized WWTPs as
opposed to septic systems. The default value for New York
State is 79%.

= The amount of N;O emitted from WWTPs. Default value is 4.0
grams N,O per person per year.

Nitrous oxide emissions from wastewater biosolids were calculated using the following equation:

N in Domestic Wastewater
kg
person

= Population x Protein

N,0 Emissions (MT)

— % of Biosolids used as fertilizer) x EF (

kg N ) . M
7] x Fraction nonconsumption N x (—)
kg protein

x Frac(npr) ( kg

= N in Domestic WW (MT)
— Direct N Emissions from Domestic WW (MT) x (1

kgN,0 — N ) (N 0)
x [—=—
kgsewagemprodured NE

Where:
Population =

Protein =

Fraction of populationnot =
on septic

Direct N;O emissions from
WWT

Population served by municipal WWTPs.

Available protein per person per year (kg/person/year).
Default value is 42.6 kg/person/year.*

Percent of population that is served by centralized WWTPs as
opposed to septic systems. The default value for New York
State is 79%.

The amount of N;O emitted from WWTPs. Default value is 4.0
grams N,O per person per year.

*Inventory of U.S. Greenhouse Gas Emissions and Sinks, 1990-2010. Tables 8 to 14.

December 13, 2012

This yielded 3,980 MTons CO2e per yeat.
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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. | 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. | am a retired IBM senior
engineering manager with extensive experience in energy management. | have degrees in Chemical
Engineering and an MBA. | mention this only to hope it provides some confidence in the assessment. |
appreciate the opportunity to serve on the Yorktown Climate Smart Communities Task Force.



