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Introduc t ion  and Purpose

“A  greenhouse  gas  (GHG)  emiss ions  inventory  i s
one o f  the  f i r s t  and most  impor tant  s teps  in  the
loca l  c l imate  act ion  process .  A  loca l  government
operat ions  GHG inventory  i s  an  account ing ,
ana lys is ,  and repor t  o f  the  GHG emiss ions  resu l t ing
f rom the  day-to-day operat ions  o f  a  v i l lage ,  town ,
c i ty ,  o r  county .  I t  summar i zes  the  GHG emiss ions
f rom the  consumpt ion  o f  energy  and mater ia ls  in
government  bu i ld ings ,  f rom wastewater  and water
t reatment  fac i l i t ies ,  f rom munic ipa l  veh ic le  f leets ,
f rom government-owned outdoor  l ight ing ,  and
f rom other  sources .  A l l  C l imate  Smart  Communi t ies
shou ld  pr io r i t i ze  GHG inventor ies  as  a  foundat iona l
s tep  toward  e f fect ive  act ion .  GHG inventor ies
prov ide  the  data  needed to  set  rea l i s t ic  goa ls  and
t rack  progress  toward  reduc ing operat ing  costs ,
energy  use ,  and emiss ions .

GHG inventory  repor ts  ident i fy  the  la rgest  energy
users  and sources  o f  GHG emiss ions  (e .g . ,  by
bu i ld ing ,  sector ,  o r  depar tment) .  As  a  resu l t ,  GHG
inventor ies  he lp  loca l  governments  se lect  act ions
that  o f fe r  a  good re turn  on  investment  and shou ld
be h igh l ighted in  subsequent  c l imate  act ion
p lann ing .  Over  t ime ,  as  a  loca l  government  bu i lds
i t s  capac i ty  to  conduct  GHG inventor ies  on  a
regu lar  bas is ,  the  process  he lps  to  increase  the
ab i l i t y  o f  the  loca l  government  to  operate
ef f ic ient ly  and use  taxpayer  resources  e f fect ive ly . ”

- C l i m a te  S m a r t  Co m m u n i t i e s ,  PE2  Ac t i o n :  G ove rn m e n t
O p e ra t i o n s  G H G  I nve n to r y
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Introduc t ion  and Purpose

“ C l i m a t e  c h a n g e  r e f e r s  t o  t h e  l o n g - t e r m  c h a n g e s
i n  t h e  a v e r a g e  w e a t h e r  p a t t e r n s  t h a t  d e f i n e  t h e
e a r t h ’ s  g l o b a l ,  r e g i o n a l ,  a n d  l o c a l  c l i m a t e s ”  ( N e w
Y o r k  S t a t e  D e p a r t m e n t  o f  C o n s e r v a t i o n ,  2 0 2 5 ) .  A
c h a n g i n g  c l i m a t e  h a s  b r o u g h t  c h a l l e n g e s  t o
m u n i c i p a l i t i e s  a c r o s s  t h e  s t a t e ,  i n c l u d i n g
i n c r e a s e d  f l a s h  f l o o d i n g  e v e n t s ,  m o r e  i n t e n s e
s t o r m s ,  a n d  c h a n g e s  i n  s e a s o n a l  t r e n d s .  T h e s e
e n v i r o n m e n t a l  e f f e c t s  i m p a c t  o u r  i n f r a s t r u c t u r e ,
o v e r a l l  r e s i l i e n c y  o f  o u r  c o m m u n i t i e s ,  a n d  o u r  d a y -
t o - d a y  a c t i v i t i e s .  W e t l a n d  l o s s ,  d e f o r e s t a t i o n ,  a n d
t h e  b u r n i n g  o f  f o s s i l  f u e l s  c a n  a c c e l e r a t e  t h e s e
c h a n g e s ,  a n d  i n c r e a s e  e m i s s i o n s  o f  g r e e n h o u s e
g a s e s  t o  b e  e m i t t e d  i n t o  o u r  a t m o s p h e r e .

Fi g u re  1 :  E PA .g ov/c l i m a te ch a n g e - s c i e n ce  
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Introduc t ion  and Purpose

G r e e n h o u s e  g a s e s  a r e  h e a t - t r a p p i n g  g a s e s  t h a t  a r e
n a t u r a l l y  p r e s e n t  i n  s m a l l  a m o u n t s  i n  o u r
a t m o s p h e r e .  T h e s e  g a s e s  i n c l u d e  c a r b o n  d i o x i d e
( C O 2 ) ,  m e t h a n e  ( C H 4 ) ,  n i t r o u s  o x i d e  ( N 2 O ) ,  a n d
f l u o r i n a t e d  g a s e s .  W h e n  g r e e n h o u s e  g a s e s  a r e
e m i t t e d ,  t h e y  a c c u m u l a t e  i n  o u r  a t m o s p h e r e .  T h i s
a c c u m u l a t i o n  t h e n  t r a p s  h e a t ,  c a u s i n g  g l o b a l
t e m p e r a t u r e s  t o  r i s e .  T h e  r i s e  i n  t e m p e r a t u r e  h a s
b e e n  e x a c e r b a t e d  i n  r e c e n t  y e a r s  d u e  t o
d e p e n d e n c e  o n  f o s s i l  f u e l s  a n d  a  r e d u c t i o n  i n
c a r b o n - c a p t u r i n g  e n v i r o n m e n t s  s u c h  a s  f o r e s t s  a n d
w e t l a n d s .  M i d d l e f i e l d  h a s  c o m m i t t e d  t o  l o o k i n g  i n t o
a c t i o n a b l e  s t e p s  t o  a d d r e s s  t h e s e  i s s u e s  o n  a  l o c a l
l e v e l .  T h e  c r e a t i o n  o f  t h i s  G H G  i n v e n t o r y  i s  o n e  o f
t h e  f i r s t  s t e p s  t h e  T o w n  c a n  t a k e  t o  u n d e r s t a n d  t h e
T o w n ’ s  c u r r e n t  e m i s s i o n s ,  w h i c h  w i l l  t h e n  i n f o r m
f u t u r e  a c t i o n  t o  r e d u c e  t h e s e  e m i s s i o n s .

Fi g u re  2 :  E PA .g ov/c l i m a te l ea d e rs h i p  
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Methodology

I n  2 0 2 5 ,  t h e  T o w n  o f  M i d d l e f i e l d  c o m p l e t e d  a  l o c a l
g o v e r n m e n t  o p e r a t i o n s  g r e e n h o u s e  g a s  i n v e n t o r y
u s i n g  2 0 2 2  a s  t h e  b a s e l i n e  y e a r .  T h i s  i n v e n t o r y
i n c l u d e s  t h e  t o t a l  s c o p e  1  a n d  2  e m i s s i o n s
p r o d u c e d  f r o m  m u n i c i p a l  o p e r a t i o n s  w i t h i n  t h e
t o w n ' s  b o u n d a r y .  T h e  2 0 2 5  C S C  G o v e r n m e n t
O p e r a t i o n  G r e e n h o u s e  G a s  I n v e n t o r y  t o o l ,  c r e a t e d
b y  J i m  Y i e n g e r ,  w a s  u s e d  t o  c a l c u l a t e  t h e  t o w n ' s
e m i s s i o n s .

S c o p e  1  e m i s s i o n s  a r e  d i r e c t  G H G  e m i s s i o n s .  F o r  t h e
T o w n  o f  M i d d l e f i e l d ,  t h i s  i n c l u d e s  e m i s s i o n s
p r o d u c e d  f r o m  g o v e r n m e n t - o w n e d  v e h i c l e s  a n d
o n s i t e  f u e l  c o m b u s t i o n  ( n a t u r a l  g a s ,  p r o p a n e ,  a n d
f u e l  o i l ) .  

S c o p e  2  e m i s s i o n s  a r e  i n d i r e c t  G H G  e m i s s i o n s .  F o r
t h e  T o w n  o f  M i d d l e f i e l d ,  t h i s  i n c l u d e s  p u r c h a s e d
e l e c t r i c i t y  f o r  s t r e e t l i g h t s  a n d  i n d o o r  l i g h t i n g  f o r
m u n i c i p a l  b u i l d i n g s .  

C l i m a t e  S m a r t  C o m m u n i t i e s  a d d i t i o n a l l y
r e c o m m e n d s  t h a t  G H G  i n v e n t o r i e s  c o m p l y  w i t h
e s t a b l i s h e d  p r o t o c o l s .  I C E L I ’ s  L o c a l  G o v e r n m e n t
O p e r a t i o n s  P r o t o c o l  ( L G O P )  w a s  f o l l o w e d  t o  e n s u r e
t h e  T o w n  i n c o r p o r a t e s  a  v a r i e t y  o f  s o u r c e s  w h i l e
p r o v i d i n g  i m p o r t a n t  s t r a t e g i e s  f o r  c o n d u c t i n g
r e s e a r c h .  
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Scope 1  -  Stat ionar y  Combust ion  of
Foss i l  Fuels

S t a t i o n a r y  c o m b u s t i o n  i n c l u d e s  t h e  d i r e c t
e m i s s i o n s  f r o m  t h e  c o m b u s t i o n  o f  n a t u r a l  g a s ,  f u e l
o i l s ,  a n d  p r o p a n e  u s e d  w i t h i n  t h e  t o w n  b o u n d a r y .
F o r  t h e  T o w n  o f  M i d d l e f i e l d ,  t h e  p r i m a r y  u s e  o f
s t a t i o n a r y  c o m b u s t i o n  i s  t h e  c o n s u m p t i o n  o f  f u e l
o i l  t h a t  i s  u s e d  t o  h e a t  m u n i c i p a l  b u i l d i n g s .  T h e
t o w n  d o e s  n o t  o w n  a  l a n d f i l l ,  m a s s  r e f r i g e r a t i o n ,  o r
w a s t e w a t e r  f a c i l i t y ,  s o  t h e s e  s e c t o r s  a r e  e x e m p t .  

T h e  b u i l d i n g s  t h a t  a r e  i n c l u d e d  i n  t h i s  d a t a  a r e  t h e
O f f i c e  B u i l d i n g  a n d  t w o  h i g h w a y  b u i l d i n g s  ( P o l e
B a r n  a n d  T o w n  G a r a g e ) .

T h e  f u e l  o i l  c o n s u m p t i o n  r e c o r d s  f o r  2 0 2 2  w e r e
a c q u i r e d  f r o m  t h e  m o n t h l y  m u n i c i p a l  B u e l l  F u e l
b i l l s ,  d i s t i n g u i s h e d  b y  e a c h  m u n i c i p a l  b u i l d i n g .          

Resul ts

Methods  and Inputs

I n  2 0 2 2 ,  3 , 1 6 7  g a l l o n s  o f  f u e l  o i l  w e r e  c o n s u m e d  b y
t h e  T o w n  o f  M i d d l e f i e l d ,  w h i c h  e q u a l s  3 2  m e t r i c
t o n s  o f  c a r b o n  d i o x i d e  e q u i v a l e n t .
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Mobi le  Combust ion  Fuels

Methods  and Inputs

M o b i l e  c o m b u s t i o n  i n c l u d e s  t h e  d i r e c t  e m i s s i o n s
f r o m  m u n i c i p a l  v e h i c l e  f l e e t s  u s e d  b y  t h e  t o w n .  T h e
T o w n  o f  M i d d l e f i e l d ’ s  f l e e t  c o n s i s t s  o f  1 3  v e h i c l e s :  1 2
r u n n i n g  o n  d i e s e l  a n d  o n e  r u n n i n g  o n  g a s o l i n e .  
T h e  h i g h w a y  d e p a r t m e n t  u t i l i z e s  a l l  o f  t h e  v e h i c l e s
i n  t h e  i n v e n t o r y .  

T h e  d a t a  t o  c a l c u l a t e  e m i s s i o n s  f r o m  e a c h  v e h i c l e
w a s  n o t  a c c e s s i b l e .  H o w e v e r ,  t h e  t a n k  f u e l  d a t a  f o r
g a s o l i n e  a n d  d i e s e l  w e r e  a v a i l a b l e  t h r o u g h  t h e
t o w n ' s  2 0 2 2  B u e l l  F u e l  b i l l s .  
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Resul ts

T h e  t o t a l  a m o u n t  o f  d i e s e l  f u e l  u s e d  i s  e q u a l  t o
1 3 , 0 5 5  g a l l o n s .  

T h e  t o t a l  a m o u n t  o f  g a s o l i n e  u s e d  i s  e q u a l  t o  1 , 1 4 3
g a l l o n s .  

T h i s  a m o u n t s  t o  1 4 4  m e t r i c  t o n s  o f  c a r b o n  d i o x i d e
e q u i v a l e n t  p r o d u c e d  f r o m  d i e s e l  a n d  g a s o l i n e
u s a g e .  

Ref r igerant  Usage

Methods  and Inputs

T h e  T o w n  o f  M i d d l e f i e l d ’ s  O f f i c e  B u i l d i n g  a n d
H i g h w a y  D e p a r t m e n t  u s e  a p p l i a n c e s  a n d  v e h i c l e s
t h a t  c o n t a i n  r e f r i g e r a n t s .  R e f r i g e r a n t s  m u s t  b e
i n c l u d e d  i n  t h i s  G H G  i n v e n t o r y  b e c a u s e ,  w h e n  u s e d ,
l e a k s  c a n  o c c u r .  R e f r i g e r a n t  l e a k s  c a n  c a u s e
f u g i t i v e  e m i s s i o n s  t o  b e  r e l e a s e d  i n t o  t h e
a t m o s p h e r e .  T o  c a l c u l a t e  t h e s e  e m i s s i o n s ,  a  n e w
r e f r i g e r a n t  t a b  o f  t h e  C S C  G o v e r n m e n t  O p e r a t i o n s
G H G  i n v e n t o r y  t o o l  w a s  u s e d .  



Resul ts
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T h e  e x a c t  r e f r i g e r a n t  l e a k a g e  r a t e  f o r  e a c h
a p p l i a n c e  w a s  n o t  a v a i l a b l e ,  s o  t h e  E P A ’ s  d e f a u l t
l e a k a g e  r a t e s  w e r e  u s e d  t o  c a l c u l a t e  e s t i m a t e s  o f
M T C O 2 e  f r o m  r e f r i g e r a n t  l e a k a g e .  

F o r  a  d e t a i l e d  l i s t  o f  t h e  E P A ’ s  d e f a u l t  l e a k a g e
r a t e s ,  s e e  A p p e n d i x  A .

T h e  t y p e s  o f  a p p l i a n c e s  u s e d  b y  t h e  T o w n  i n c l u d e
H V A C  s y s t e m s  a n d  a  r e f r i g e r a t o r  i n  t h e  T o w n  O f f i c e
B u i l d i n g .  

A d d i t i o n a l l y ,  t h e  A C  u n i t s  w i t h i n  t h e  v e h i c l e  f l e e t
w e r e  i n c l u d e d .  

T h e  T o w n  e m i t t e d  7 . 8  M T C O 2 e  f r o m  r e f r i g e r a n t
u s a g e .  1 . 2  M Y T C O 2 e  c a m e  f r o m  b u i l d i n g  a p p l i a n c e s ,
a n d  6 . 6  c a m e  f r o m  A C  u s a g e  f r o m  t h e  v e h i c l e  f l e e t .  
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E l e c t r i c i t y  u s a g e  p r o d u c e s  i n d i r e c t  e m i s s i o n s
a s s o c i a t e d  w i t h  m u n i c i p a l  b u i l d i n g s ,  s t r e e t l i g h t s ,
a n d  t r a f f i c  l i g h t s .   

Methods  and Inputs

Scope 2  -  E lec tr ic i ty  Consumption

M i d d l e f i e l d  d o e s  n o t  h a v e  a n y  t r a f f i c  l i g h t s ;
t h e r e f o r e ,  t h e  d a t a  o b t a i n e d  w a s  l i m i t e d  t o  t h e
t o w n ' s  O f f i c e  B u i l d i n g ,  H i g h w a y  B u i l d i n g s ,  a n d
s t r e e t l i g h t s .

D a t a  w a s  c o l l e c t e d  f r o m  t h e  T o w n  o f  M i d d l e f i e l d ’ s
2 0 2 2  N Y S E G  b i l l s .  

R e s u l t s

I n  2 0 2 2 ,  t h e  T o w n  o f  M i d d l e f i e l d  p u r c h a s e d  2 8 , 8 9 5
k i l o w a t t - h o u r s  o f  e l e c t r i c i t y .  

T h i s  a m o u n t s  t o  3 . 7  m e t r i c  t o n s  o f  c a r b o n  d i o x i d e
e q u i v a l e n t  p r o d u c e d  b y  t h e  p u r c h a s e d  e l e c t r i c i t y .       
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Conclus ion

13

I n  2 0 2 2 ,  t h e  T o w n  o f  M i d d l e f i e l d  e m i t t e d  a  t o t a l  o f
2 1 7 . 5  m e t r i c  t o n s  o f  c a r b o n  d i o x i d e  e q u i v a l e n t .  
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I n  2 0 2 2 ,  t h e  T o w n  o f  M i d d l e f i e l d ’ s  l a r g e s t  s o u r c e s  o f
g r e e n h o u s e  g a s  e m i s s i o n s  c a m e  f r o m  m o b i l e
c o m b u s t i o n ,  f o l l o w e d  b y  s t a t i o n a r y  c o m b u s t i o n
a n d  p u r c h a s e d  e l e c t r i c i t y .   

S c o p e  1  G H G  e m i s s i o n s  a r e  e q u a l  t o  2 1 3 . 8  m e t r i c
t o n s  o f  c a r b o n  d i o x i d e  e q u i v a l e n t  

S c o p e  2  e m i s s i o n s  a r e  e q u a l  t o  3 . 7  m e t r i c  t o n s  o f
c a r b o n  d i o x i d e  e q u i v a l e n t .

T h e  T o w n  o f  M i d d l e f i e l d ’ s  t o t a l  2 0 2 2  e m i s s i o n s  o f
2 1 7 . 5  m e t r i c  t o n s  o f  c a r b o n  d i o x i d e  e q u i v a l e n t  w i l l
b e  t h e  b a s e l i n e  o f  f u t u r e  i n v e n t o r i e s  a n d  r e p o r t s .
W i t h  r e s p e c t  t o  t h i s  n u m b e r ,  t h e  T o w n  i s  i n t e r e s t e d
i n  h o w  t h i s  c o m p a r e s  t o  o t h e r  m u n i c i p a l i t i e s  a c r o s s
t h e  s t a t e ,  a n d  h o w  w e a t h e r  a n d  c l i m a t e - r e l a t e d
e v e n t s  m a y  i m p a c t  t h i s  n u m b e r  i n  t h e  f u t u r e .  
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Discuss ion

W e a t h e r  a n d  C l i m a t e :
P r e c i p i t a t i o n  t o t a l s
I n  2 0 2 2 ,  M i d d l e f i e l d  r e c e i v e d  5 6 . 1 3  i n c h e s  o f  p r e c i p i t a t i o n

N u m b e r  o f  h e a t i n g  d e g r e e  d a y s
H e a t i n g  d e g r e e  d a y s  ( H D D )  m e a s u r e  t h e  d e m a n d  f o r  e n e r g y
n e e d e d  t o  h e a t  a  b u i l d i n g .  I t  i s  d e f i n e d  a s  t h e  n u m b e r  o f
d e g r e e s  t h a t  a  d a y ’ s  a v e r a g e  t e m p e r a t u r e  i s  b e l o w  6 5 ° F .  T h e
m o r e  d e g r e e  d a y s ,  t h e  m o r e  e n e r g y  i s  r e q u i r e d  t o  h e a t  a
b u i l d i n g .  

I n  2 0 2 2 ,  M i d d l e f i e l d  h a d  7 , 2 6 2  h e a t i n g  d e g r e e  d a y s .  

7 , 2 6 2  H D D  i s  h i g h e r  t h a n  t h e i r  a v e r a g e  o f  6 , 9 7 8  H D D  ( 2 0 0 0  -  2 0 2 5
d a t a ) .  O n e  c a n  a s s u m e  t h a t  i n  2 0 2 2 ,  M i d d l e f i e l d  h a d  m o r e  c o l d
d a y s  t h a n  a v e r a g e ,  r e q u i r i n g  m o r e  e n e r g y  t o  h e a t  m u n i c i p a l
b u i l d i n g s ,  c a u s i n g  m o r e  M T C O 2 e  t o  b e  e m i t t e d .  

C h a n g e s  i m p l e m e n t e d  s i n c e  2 0 2 2 :
Through fund ing f rom NYSERDA ’s  C lean Energy  Communi t ies
program,  the  Town purchased some e lect r ic  landscaping
equ ipment  in  2024 .  
The  Town passed So lar  Law No .3  in  2023  to  ass is t  in
determin ing  the  feas ib i l i t y  o f  new so lar  ins ta l la t ions .

C o m p a r i n g  D a t a  t o  S i m i l a r  M u n i c i p a l i t i e s :

Town of Owasco 
Population: 3,424
Total (2019): 309 MTCO2e
Stationary Combustion: 91 MTCO2e
Mobile Combustion: 144 MTCO2e
Purchased Electricity: 74 MTCO2e

Town of Lodi
Population: 1,460
Total (2023): 114.9 MTCO2e
Stationary Combustion: 13.5 MTCO2e
Mobile Combustion: 96.8 MTCO2e
Purchased Electricity: 4.6 MTCO2e

(Data from public CSC portal)
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Appendix A. EPA Default Leakage Rates
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