Special Town Board Meeting
June 17, 2020 8:30 a.m.
34 Kemble Ave., Cold Spring, NY
VIA ZOOM

AGENDA

1. Discussion of the results of the Community GHG Emissions Inventory,
Emissions Reduction Targets and next steps to develop a Climate Action

Plan.

2. Any other business that may come before the Town Board.

3. Adjournment.
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Dear Philipstown community members,

Every journey beging with setting a destination. Even before that, one needs te know
where they are It is from this fundamental precepe that the Tawn of Philipstown has
embarked on the journey to aid in work of slowing climate change. Without our help
and the work of everyone on the planet, the future 1s uncertain at best And so. with this
in mind, we have set about to do our part by lowering our greenhouse gas emissions and
111 doing so shremk our enussions tootprint. Why is this important? Greenhouse gases
trap heat in the atmosphere and are the leading cause of temperature rise on earth. This
temperature rise 1s the canse of many problems tor the planet, including the melting of
the polar ice caps, sea level rise, floods and drought Many people around the world are
experiencing the negative effects of these 1ssues nght now

‘What can we do? Collectively as a community we are committing to lowermg our
greenhouse gas emssions In order to achieve our goal we will set out on a journey.
Together we will move toward creating a town that lowers its emissions as far as we can
with the ultimate destination of zero. In order to do that we need to know where we are
now. That 18 why 1t 13 important to know how much GHG we are currently emitting as a
cotmnunity so that we can have a starting point against which to measure our progress
The document that 1s being produced by our Climate Smart Task Force 1s the Greenhouse
Gas Inventory Report. This will be the map for our journey to a brighter, more sustainable
future for all of us and fo1 futwie generations Please join us on our journey to save the
only planet we have

Thank you_

Richard Shea, Philipstown Supervisor




AHILIPETOWSN INVENTORY REPORT | 2020 | LETYER FROH THE ECOLOSILAL widiZEN-% FR2ILLY

Dear Neighbors,

We expect that 1f vou take some time to read the 1esults af this community inventory of
greenhonse (GHG) emissions, vou will be ot first depressed, a bat suiprised, and hopehiily begin
to see the oppo1 tunities to build 2 better community 1f we rise to meet the challenges we ne all
faced with.

This inventory attempts to measure all of the enussions Gieated thivugh the preduction,
distribution, and disposal of the goods and services we purchase and consume It reveals clearly
how our participation 1n a fossi-fise] powered. global disposable, consumption-diven economy
teeds the fires ot l:mate chonge After the shock of the coronevias pandemac. 1t alse 1eminds
us that the new world we must create should be built on a moie 1estlient foundation of secure
access to lecal food, a durable and prospetous local econamy, and 2 more secafly connected
commumity The stats yur s nat aceeprable We have the work of regeneration ahcad of us

At the same time, ths 15 one of the first loca! GHG mventories in New Yark State that atcempts
ta measure the wor k of nature atound us — ows forests, wetlands, and fields — to :emove and
stare +arbon from the atmosphere By lookimg at both sides of the ledger, enmiswiens and natuial
carhon removals, 1t 1s hard to ignote the 1eality that o wav of life 15 out of balance with the
natuial world that suppaorts life on aur planet

Thete 13 no more time to wat, for the clock i already aganst us ind we will be judged by what
we did when faced with the truth of om sttution ‘We cannot watt ton others to act tor us, ta
while iuternational and nattonal poliey change will be critical, at the end of the dav teal people
Living tn Jucal communities everywhere wall be the ones who must make change happen

Whiie no inventory that atterzpts to measurs the complexity of hwing systems can ever daim
to be vxact, this uventory telps us idennify where change i bz most etfectrve Ow< canbe

a future where improving personal and commumtr health means fighting imate change a
futun ¢ wher bunlding a local food <vstem and spending v money 1n local businesses means
fighting chimate change Whee each of us can plant a tree. 01 a garden_ or protect a wetland to
join the s1de of natuze 1n protecting human life The future we can build cun be defined not Iy
suaety, bug by ar abundance of the things that matter most

=

AS ACTIVIET ED WHITFIELD HAS WRITTEN,

“Qur full humanity is tied up in not
just resisting power, not just directing
other people with power, but ultimately
being the power ourselves, to meet our
needs and to elevate the quality of life

in our community for ourselves and
the people we care about.”

‘The world at this moment needs hving examples of communities that have found a balanced wav
tokve And it nat Philipstown — =ith our love of nature, numerous community nrganizations and
«avic spitit, and relatrve atfluence and economc means — then whe?

We have a single genet atian to get this work done Only together can 1t be accomphished We hope
vou will jom the effoit

— Tassom Angell and Jacelyn Apicelle, Feologiea! Citreetrs Profect

PHOTS BY ANNIE SPRATT ON UNIPLASH
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Glossary of Key Terms

Carbon-dloxide equivalent: This report often refers to carbon-dioxide equivalent (CO2¢) values,
ond particularly metric tons of this unit, noted ns MTC()2e. In greenhouse gos emissiuns inventories,
the primary gasey are mostly quantified by the number of metric tons contributed to the atmosphere,
Meanwhile, each gas warms the atmosphere to 4 varying degree, In order to express this cumulative
contribution from a mixture of greenhouse gases, each gras is reparted by its relative warming in
relation to carbon dinxide, allowing for a single “carbon-diexide equivalent” value.

Carbon negative; A situation where carbon remavals are greater than carbon emissions.

Corbon sequestration: Removal of €02 [tom the atmosphere. This most often happens through
photosynthesis in plants and through ocean processes, such as metabalic processes of aquatic life. Alse
known as carbon sinking. Alse referted to as carbon removal.

Carbon storage: Carbon that is held in a puol other than the atmosphere, such as living plant biomass,
suil carbon, or long-tived wood products. Disturbance of ecosystems with stored carbon ean Jead ro
significant CO2 emissions. Also knewn as a carbon steck or pool,

G ton-based Tl agreenh -ga8 emissi ¢ ing methodology that
caleulates emissions ot the point of consumption, attributing all the emissions thae securred in the
eourse of production and distribution to the final consumers of geods and setvices. Consumption-based
accounting is a naseent methodology that shows promise for including considerations for our global
flows of goods and rervices in traditional GHG inventoties,

Direct emissions: Greenhouse gas emissions that occur within the geographic boundary for a
community inventory:

Downstream emissions: emissions that nccur after the use phase in the life cycle of a product,
nyaterial or energy source. Downsiream emissions are primarily associated with dispesal, such as
landfilling or incineration of sclid waste.

k a1 A greenh gos {GHA) acts to warm the Earth’s surface by preventing heat
from being radiated tu space. Human activities since the industrial revolution have greatly increased
voncentrations of several of these gases. Carbon dioxide (C0O2} is the most significant, though methane
(CH4) nod nitrous oxide (N20) as well as HFCs are also important contributors to warming.

Indirect emissl Greenl ¥a8 umi that vecur outside of the geographic boundary:
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Net-zero emissions: A situation where emissions are balanced by greeniiause gas removals. Alsa
known as carhon neutreal,

Pradiuctianthased

Pr ting: a greenhouse-gas emissions-accounting methodology that

privtitizes caleulating gererating activites within the geographic beundary of a particalar
jurisdiction. The jurisdictional boundnry is limited to the location where goods and services are
produced, This methedolegy is mor: staminrdized in global proctice, netably throngh the U8

[& ity and Global P, Is for GEG Enti:

Tnventories,

Scupes Framework: GHG accounting protoeols divide emissions into three eategories, called
seopes, Scope | includes all direct emissions, such as fuels burned in buildings or vehicivs within the
community, Scope 2 is for emissions from electricity use. Seope 3 is for all ether indirect emissions.
Typical s¢ope 3 emissions in a community inveatory include emissions from solid waste sent ta
landfills autside the community, community use of air travel, and emigsions te produce materials,
goods and services used in the community.

Upstream emissions: Greenhause gas emissions that occur before the use phase in the life cycle of
a product, material or energy source. Upstream emissions can inelude those from extraction of raw
materials, processing and manufacturing, and transportation alang enck: step of the supply chair.
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In Qctober 2018, the United Nations Intergovernmental Panel
on Climate Change (IFCC) found that to avoid the worst
consequences of climate change global society will have to
limit warming below 1.5°C by achieving carbon neutrality

— when human-caused greenhouse gas (GHG) emissions

are balanced by human-caused emissions removed from the
atmasphere — by 2040.

Given the uncertainty of sufficient international or federal action and the urgent
time frame, we must explore all cptions to address climate chapge locally. What
does the path to carbon neutrality look like at the local community level? This
report is the product of nearly two years of work, the result of a collaboration
between Hudson Valley scientists, community leaders, and volunteers to produce
the Town of Philipstown’s first community carbon inventory and reflect on its
implications for achieving loeal earbon neutrality.

This innovative inventory is one of the first in New York State to use real local data
to measure the full life-cycle carbon emission impacts of the goods and services our
residents consume and to estimate the work of our natural resources to remove and
store carbon from the atmosphere. We hope this report helps create a data-based
Climate Action Plan {CAP) toward carbon neutrality for the Town of Philipstown
by 2040 and serves as a roadmap for other local communities of how we sll can take

transformative action to meet humanity’s greatest challenge,
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As apposed to the standai d wmventory approach
which measures only the emissions produced
withinac +'s seogl aphic b daries,

a consumption-basid inventery also localizes
the global problem of climate change by
sccounting for the emrssions produced asa
result of our purchase of goods and services The
consumption-based ot o

ne 83% higher than our proditction-based
estumates and 1eveals how essenttal shitting our
puaichasing behaviors to support stuonge local
economics will be to acheeving « arboin neuts alury

Total e 15 for the ¢ wo-based
inventory were caiculated at 198,703 metric tons
of cubon-dioxide equivalent (MTCO2e) tor the

Qur fon esta {77 B2 of Plulipstowirs agreage),
Inwns/fields (2 596) and wetlnnds (5 0%
1emove a greacamount of earbon cmissions
trom the atmesphere through the process ot
photosynthesis and store them back 1nto the
earth The work these naturai resources do to
support ecological balance have been ignored
ar gzeat cost Werkanyg with loca! suienhists,
ous mventory estimates that the Town ot

Phihpstownos natu al 1 esou ces annually remove:

a cotal of beiween 79,036-96,098 MTC02c each
vear — equivalent to roughlv 405 of our anmal
commumity-wide ennsstons. And even though
wetlands compiise ontv 5% of Phuipstown’s
land use, they stole 41 amount of carbon that 1s

equvalent te nearly twenty vears of Philipstown's

annual commutity-wide enussions

14

COMMUNITY GHG EMISSIONS

COMMUMITY GHG REMOVALS
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Towin of Philipstewn, which tansiates to 55 5
MTC02e pet household a1 20 4 MTCOZ2e per
person The top five enussion categon 16z 10 the
consumpnon-based mventary sre tesponsible
to1 neatly 905 of the Town of Phalipstowiys
commanity-wide emissions The leading
source of emssions 1esult fiom residents
putchase and consumpach of se1vices (led
by health services, which acecumt tor 10%

of national GHG emissions), food doven

by beet consumption ind a4 glebahzed food
cham) home heating (due to use of fossl

tuel powered heating and cooling), en-

road tianspar tation {due ta use of foss] fuel
powered vehicieg) and geods (@driven by a
globalized, disposable production swstem)

Today, 1oughly half of Philipstow o's forests
and 36% of Phalipstowir's fieshw ater

miand wetlands are cutiently protected
consel ved These estimates hyghlght thar
the loss of land uses Iike fo ey, wetiand, or
helds would be a semce of significant new
enussions that make the path to local carbon
neutiahity more ditficule to achseve Puttng
avalue on ccosvstem se1vices mitroduces

a powerful new tool to1 local commurities

to protect their ratut al resourees, lays the
groundwor}. for a future local carbon affset
program and 1cveals the vial caretaking 10le
hunians can plan 1 mcieasing natn al carbon
sequesti ation and stulage

GHG EMITTER/REMOVER

TOWN OF PHILIPSTOWN EMISSIONS AND REMOVALS

MTCO2w (ANNUAL)

-7E,000 50,000 25,000 0 25,000  So,000
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THE WORK AHEAD

The United Nations IPCC repurt stated that “limiting global warming to L5°C requites rapld, far-
reaching and unptecedented changes In all aspects of soclety” In order to reach carbon neutrallty by
2040, cach realdent of Philipstown, on average, would have to reduce or offset their emissions by 1.
MTCOZe each year: The road to lueal carbon neutrality will eall for slgndficant changes in our persuial
behaviors, keeal public infrascructure and economy, and land use practices. While none of there proposed
responaes have been afficlally adopted by the Town of Philipstown, we believe they weuld make our
community a national lecal leader in the fight against climate change:

Establishing a dedicated local fund to support the carhon neutrality campaign;

* A community health initiative that promates less need for healch services, such as healthy eating,
increased physical activity and non-moterized transportation opportunities, and increased social
cunnections to reduce isolation;

= Reduced beef consumption and increased regenerative foed production within the Town of
Philipstvwn and sourcing of local foods by cosmmunity grocers, restaurants, and institutions;

* Transition to fully electrified hone heating, cocling, and personal vehicles for tmnsputtation,
supported by a Community Chuice Aggregation (CCA) that is estimated to hove reduced local
electricicy supply GHG emissions by 97% compared to previous Central Hudson sources;

+  Reduced housing stock emissions by a community energy efficiency campaign, updated lecal
building eodes, and encouraging the development of smaller, more efficient hemes;

« Creation of a roaster plan for local economie development chat incentives local goods production,
encayrages residents to purchase less generally and more local goods, and reduces gaads waste;

+ Prevented conversien of Philipstown’s forests, wetlands and fields to develaped space, in order to
prevent the loss of our natural resource’s annual carbon removals; and

* Establishinga Philipstown Civilian Conservation Corps {CCC) dedicated to reforestation,
wetlands management, and a travsitien te regenerative soil practices

‘We recommend that the Town of Philipstewn adopt the results of this consurption-based and land-

use inventory as our official conmunity baseline, As the Town’s Climate Smart Commmnity Task

Furce embarks on the work of developing a CAP that establishes targets to reduce or offset future GHG
emissions, we recommend they adopt the goal of becoming a carbon neutral community by 20440 or a
carbon negative community at an earlier target date if the Town decides land use, land use change and
forestry earbon removals should count townrds et etnissons at the local level. Working togetlhier, we can
demonstrate what it will rake to bulld & more healthy, happy, conneered and regenerative community.

" CHEIATING ASHBUAKR FROTOGRAFHY
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As the old bumper sticker proclaims, “Think glebally, act locally? While averting a climare crisis
wiil require histaric global ellaboration and poliey-making, the fact is that GHG emiasions are
released into the atmosphere (and can be removed from it) at the local level. Philipstown might
consider aligning its goals with New York’s Climate Act and the global movement towards carbon
eutrality by seeking to reduce community-wide eméssions from both direct and Indlrect sourews
B85% by 2040 and by offsetting the remnining 15% through carbon remunl or sequestration
activitics in Philipstown and beyond (Figure 1).

‘The data in this report makes clear that we will have to transform the woys we move around,

huild and hear our haraes, produce our electricity, consume food and other goods and services, and
make land-uge decigions. And we will have te do it within the span of a single generation, working
tngether with comnuon purpose across all of the varying lines that divide us, We hope this report
provides committed local communities and individuals with better toals to ereate data-based road
maps to carbon neutrality, joining the global movement to protect cur eommon home,

FIGURE 1. COREMUNITY CARBOK NEUTRALITY
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BECOMING A CLIMATE SMART COMMUNITY

In 2009, New York State’s Department of Envirunmenta! Conservation created the Climate Smart
Communities program to belp local govertiments take action to reduce GHG emiswions (referved to

4 mitigation) and ndapt to o changing climate (refetred to as adoptstion). In June, 2037, the Town of
Thilipstewn adopted the statw’s Climate Smart Communities Pledge and convencd a task force of local
comonunity menibers to develop a local Climate Action Plan (CAF) that outlines the palicies and actions
lacal government, community partners, and individuals will take to reduee emisslons and adapt to
unavoidable climate change,

An important first step for any community to address climate change is to assess the amount of carbon
emissions the local ity is respansible far releasing into the atmospt The Town of Philipstown
completed irs nmunicipal operations emissions inventory in April 2019, While mensuring the emissions
that resule fram Iocal gavernment operations is an imporeant step, these emissions typically account for
less than 3% of a ¢ ity's overall jons.’ Any realistic effore to mitigate climate change lucnlly
requires comducting a cummunity-wide inventory of emissions, forecasting emissions growth over time,
nud developing a monitorable CAP to reduce future emissions across both lucal government operntions
and the entire communiry,

In August 2018, the Town of Philipstown became a member of ICLET-Local Governments for
Sustainability USA (ICLEL), the leading international nerwork of citivs and towns advancing
sustainability. The Ecological Cltizens Project, Inc, o nonprofit locnted in Phillpstown that works te
develap community campaigns to build a more just, healthy, demucratic and suseainable woy-of-life,
helpud raise private funds ta seeure a public matching grant from the Mid-Hudson Regional Economic
Develop Council to develop and impl an innomvative ity i 'y 1o collaberation
with the Town of Philipstows Climate Smart Community task force and ICLEL For neardy two years, we
have worked with local partners to develop New York’s first comnnunity greenhouse gas (GHG) inventory
o measure community-wide emissions using both a geographic, or production-hased, approach and a

© ptinn-based approach that measures the life-cycle emissions of goods and services purchased,
while also accounting for the carbon storage and sequestration work of our natural resources,

It is our hope that this report will help create a data-bosed roadmap toward carbon neutrality for the
Town of Philipstevn and serve 2 2 mode] for other Jocal communities of huw we all might take action tu
meet humanity’s greatest collective challenge.
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Before undertaking its community-scale GHG inventory, a
community must make important decisions about what to
measure, what the boundary area of the inventory will be, and
what data sources to use to create the most accurate baseline
of current local emissions to measure future progress against.

The standard approach to conducting a community GHG emissions inventory is

to measure what are called “Scope 1” emissions, or those GHG emissions that are
procduced within the geographic boundary of the community, Forward-thinking
communities are also conducting consumption-based inventories which measure
what are called “Scope 37 emissions, or those GHG emissions that occur outside the
communities geographic boundary as a result of goods ard services purchased by
households within the community {Figure 2).

But focusing solely on emissions sources without also taking irto account the carbon
sequestration and storage services of local natural resources is like attempting

to balance s honie budget from expenditures without considering revenues.
Philipstown residen:ts are surrounded by natural resources - forests, wetlands,
fields, and farms -- that work to sequester and store carbon from the atmosphere.

Tf the ultimate goal is to create a carbon-neutral comniunity, we must also measure

the work these resources do to reniove and store carbon from the atmosphere
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L e &

T LT
FIQURE 2: THE SCOPES FRAMEWORK
The scopes framework for community-scole GHG

iventories for emissions
sources from within o community’s boundary (Scope 1) and con support eansumption-bosed

accounting (Seope 3), but it does not aceount for natural earhon removals, such as from wetlands
and foreats,

“The innovative approaches used by this
tnventory reveal clearly how building
strong local economies are vital to fighting
climate change und underscores the vital
role humans must play in becoming active
caretakers of our natural resources.™

OVERVIEW OF GHG PROTOCOL AND

THE VALUE CHAIN

3 ROEE THE VALUE SHAIN
( 1 . i ]
SCOPEZ SCOPE 5 SCOPE 3
ET g i BEBLR INDERE© 7
= SCOPR 2

IEMFLET

a4

AT W O BT e Ty SRR



PHIL!PETOWN INVENTORY AEPORT | 2020 | GHS& EMISSIANS INVENYORY

The goal of this report is to present a full picture of the Town
of Philipstown’s GHG emissions and sequestration and storage
services, This innovative inventory looks at our community
through three separate lenses:

1

2

A GEQGRAPHIC, OR
PRODUCTION-BASED,
INVENTORY

looks at emisgiang from
human activities within
the Town of Philipstown
geographic boundary.
Emissions in this inventory
are primarily from us¢ of
fossil-fuel energy used in

buildings and cransporration,

This is cunsidered the
“stamdard” approach most
commtthities have used.

1%

A HOUSEHOLD
CONSUMPTION
INVENTORY

looks atindirect (i.c., upstream)
cimigsions aswociated with
producing each gond or service
purchased by households in
the Town of Philipstown. In
additiou to energy use and
transporiation by households,
the consumgption based
Tventury reveals significant
emmissions assoriated with
foud, with manufacturing

3

A LAND USE-BASED
INVENTORY

Tooks at GHG emissions,
remavais (e, sequestration
or sinking potential), and
catbon storage (e, sink)

from jand use and land use
changes in the Town. While
Many necessary actions to
significantly limit emissions
are beyond loca! contrel — such
25 putting a price on carbon or
ratifying internativtial elimate

uf vehicles, vunstruction
materials, clothing and other
zoods, and with services sach
as heaith care, education, and
entertainment, We believe that
making emissions visible that
result frem luzal congumption
decisions underseore why
efforts to protect and rebuild
local ceonomies are essential
in the fight to avert the worst
impracts of climate change.

age — decision-making
over land use is firmly within
the contro! of local communities
and individuals. Expanding the
climnte change conversation

to include actions people

and cemmunities can take to
protect and increase the carbon
sequestracion and storage
services of their surrounding
econsystent is ultitnarely
empowering and underscores
the vital role humans must piay
in becoming sctive caretakers
of our nateral resources.
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This itventory uses the approach and methods provided by the US Community Protecal for Accounting
and Reporting of Greenhouse Gas Emissions (UUS Community Protocol), originally released by ICLEI

in July 2013 with an updated Version 1.2 released in 2019, and represents the national standard in
guidance ta help US local governments develop effective community GHG entissions inventories. Uritil
recently, inethuds for conducting carbon sequestration and storage inventuries of land-uses have not
been standardized. The Forest Land and Trees Appendix {(Appendix F) to the US Community Protovel,
releazed by ICLEI in September 20i9, has moved the field forward nnd our coliaboration has positioned
the Town of Philipstuwn as a national teader in applying these updated inventory methods,

Finally, effores have been made to align sectors and methodology with theve tsed in New York State
Energy Rescarzh and Development Authority’s (NYSERDA) 2032 Mid-Hadson Reyional Greenhouse Gas
Emissions Inveutory (Mid-Hudson GHG Inventory}. Those instances are noted in the Methods section,

*JEF Intzrnatusal 20121, Md-Huadson esgional greeshouse ga1 ecntcsian L veatory: Anad 1sprvt In Mid Bodvon Tier || Re onal precabn nsr gan emamines sareninsy: Relrieved ot
P
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Methods

ONLINE ACCOUNTING TOOLS

ICLEL's ClearPath anlibe aceounting teol (heep:/ficleiusa.org/clearpath/) allows communities to create
inventories of GHG emlssions, forecost emissivns change over time, mnd plan climate aetions, Since its
release s n cloud-based tool structured to facilicate protocol lisnt GHG i es, more than
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Additionally, the following sectors were d for 1L hased ing:

+ Food consumption, including meat, dalry, produce, grains, and other;

+  Other goods canmmed, inchiding wood and cotierete construction materials, clathing, furniture,
applinnces and other goods; and

s Serviees cunsumed, inchiding eduention, healtheare, entertainment, recrention and other services.

600 city, town and county staff have used ClearPath to create nearly 40,000 GHG inventary records
and 200 climate planning scenarios, Philipstewn’s GHG inventory utilized this tool for completing all
production-based accounting and to inform the consumption-based accounting efforts. We referred
to the Berkeley CoulClimane Caleulator Tool (https:/eoulclimate. berkeley.eduealeulator) for more in-

Finally, the following land use areas were din erder te

carbun storage and removal {i.e.,

sequestration) in Philipstown:

depth guidanee in completing the consumption-based accounting.

SECTORS

The US Community Protoral recommends measuring emissions from the following sectors in
producrion-based accounting:

Transportation and mobile sources, including on- and off-road transportation, aviation travel,
public transit emissions, rail transpertation, and water transportation;

1 P 1 1

Stationary fuel ion, T lal, eomamerelal, and industrial sources of fuel oil,
propane, ketatens, wood, e1e.;

Electricity use for residentinl, commercial, and industrial sectars;

Solid wnste generation, collection, transport, ion, p E, ond composting;

Water and wastewater, including wastewater-trestment prucesses, septic system emissions, and
effluent discharge;

Agricultural, inchuding enteric fermentation of livestock, fertilizer use, anl manure treatment
and handling;

Land use changes, fram forested-to-other-use or from other-use-to-foresred;

Process & fugitive emissions, including refrigerants and ozone-depleting substances and natural
gas infrastructure leakage; and

Electric grid loss, including emissions from transmission and distribution for both residential
and commereial,

+ Furested acreage, including mixed forest, deciduous, and evergreen;

+  Wetland acreage, including estuarine and marine deep 3 herb wetlands (ie.
marshes), freshwater emergent wetlands, woedy wetlands, ponds and Jakes;

+ Grassland acreage, including pasture, hay and developed open space (e, lawns, golf courses, parks);
s Cropland acreage, including annual and perennial crops; and

+ Developed impervious space acreage, including buildings, driveways, roads.

We utilized ICLET's ClearPath tool to input all production-hased (i.e., direct emissions and Scape 2
emissions) dota, However, wanting to recoguize both direct and indirect emissions G.e., Scopes 1, 2 aud
3), ne well na the carbon storing and sequestering potential in uur Town’s antural resources, we nlso
included two innovative methods:

+  Conducting a Town-wide household survey to collect local consumption data. The Town of
Philipstown is among the first municipalities to attempt to conduct a consumption inventory using
locafly-collected data, as oppesed to relying en state or nativnal-level estimates that are scaled-down;
and

= Canducting a land nse ioventory in order to assign carbon storage and sequestration estimates o
each land use category, including on-the-greund {in-the-muck) data collection in some of our local
wetlands and ¢rearing a searchable land use map.

We provide comprehensive descriptions of all data sources, data collection and calenlation methods

by sector for our three inventory sections — production, consumption and land uge — in Appendix A:
Complete methodology for the Tewn of Philly GHG baseline j v. We include such detail
so that other icipalities and ities can utilize or improve upon our methnds. Further data and
enlcularions are available from the outhors upon request,
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RESULTS: PRODUCTION-BASED GHG INVENTORY

The production-based approach is sometimes referred to as a geographic approach, because the boundary
of the inventury coincides wich the official jurisdictional burndary for the Town, capturing sources (aur
ot sinks) of carbon emissions in Philipsrowss, The tnest recent, complete dataset was for the year 2016,
Total emissions for the 2016 production-baged inventury were calcutated at 188,409 MTCO2¢, or 30.4
MTCOZe per household and 11.1 MTCOZe per person {Table ).

On-road transportation from bath gasoiine and diesel passenger and freight vehicles is the largest
contributor to ewissions, accounting for 42.6% of the total (45,865 MTC24), followed by heatirg fuels
for homes and businesses with 16,5% of the total {16,796 MTCO24). Rail trausport accounts for the third-
highest praportion of emissions ar 11.2%: (12,106 MTC(24}. The remaining sectors, including electriciny
and otker fiels such as propane and kernsene, solid waste, water and wastewater, and fugitive emissions,
contributed, but with significantly iess input than for che top three sources {Table 1). Figure 2 displays
our Town's emissions.

FIGURE I. PHILIPSTOWN PRODVUCTION-BASED 6HG INVENTORY RESULTS (2018)

20.3% | Residential Energy

5.3% | Commercial Energy

2.8% | Solid Waste

2.7% | Water & Wastewater
2.6% | Landuse

4.5% | Pugitive

60.9% | Transportation
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ON-ROAD TRANSPORTATION
Ou-roed emissiona include those froim all vehicles
that travel through Fhilipstown boundaries, This
includes resident travel, s well ot pass-through
travel of non-residents. Total annual vehicle miles
traveled are similar for both diesel and gasoline-
fueled cransport, roughly 102 million miles for
each fuel type, Yet, the differences in each fuel’s
embedded earbon emissions becomes apparent
with gasoline-fueled p

for six times the total emissions attributable to

tation g

diese] fuels. For comparison, Pleasantville, NY,
with a similar population, reports transportation-
related emissions nearly in line with those

of Philipstown (31 MTCO2e, compared to
Philipstown's 39 MTCO2é).

RAIL

With 10 miles of rail line running along the
wustern border of Philipstown serving Amtrak
and Metro-Narth trains, more than 1 million
gallons of diesel fuel were estimated to have
been used during 2002, the latest vear for
which data was available. Amtrak diesel train-
miles during that vear were 86,960 miles,
while Metro-Narth rode 283,185 miles along
the Hudsen Line. These miles include resident
travel within the boundary, but largely account
for commutera and travelers passing through
the town,

HEATING FUELS

Of all electricity and other fuels used in homes
and businegses, fuel ofl contributes 65% of

tutal emissions, underying the necessity of
switching to more sustainable heating sources.
Tf one suspected wood heat to be a predominant
source of home-heat emissions, they may be
surprised to kmow wood accounts for only 2%
of the residential sector’s total, nearly identical
tu those from kerosene. As with transpartation,
Pleasantville’s residential encrgy is neacly the
same as Philipstown, while commerial energy
emiggians in Pleagantville are nearly three times
those in Philipstown, poainring to the more
urban characteristics of the municipality.

ELECTRICITY

Although a smaller portion of current carbun
emissiong in Philipstuwa, electricity is important
bath for its degree of influenceability — by way
of energy efficiency meagures and interaction
with a fluctuating grid mix — and because of an
anticipated future that may rely more heavily on
electricity for charging electrie vehicles, heating
and cooking, and other processes.
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TABLE 1: PHILIPSTOWN PRODUCTION-RASED COMMUNITY GHG INVENTORY
(2076 DATA).
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RESULTS: CONSUMPTION-BASED GHG INVENTORY

While previous consumption-based inventories in vther municipalities have based estimates on national
ur state-level data, thia inventory 5 innavative in thar it utilizes kocal dots. Qur researchers collected
261 valid househald surveys in Philipgtown, representing 7.2% of households in our Town (3,607 total
houscholds). We compared our sample statistics to the most recent American Community Survey
statistics to assess the representativeness of our sample (Table 2), Our gample overrepresented persons
whe identify as female, persons 60 years or older, persons with a college edueation, and households
with an income above $200,000. Thus, results must be incerpreted with eaution: persons under 40
years old, househnlds with lower educational attainment, and houschaolds wha have lower incomes are
underrepresented in our sample.

TABLE 2, SAMPLE STATISTICS IN HOUSEHOLD SURVEY (N=261), COMPARED WITH
2016-2017 AMERICAN COMMUNITY SURVEY (AC5) DATA.

Number of Households 261 - 3,607 -
Persons per Housahold 25 - 28 -
Populaton 683 - B.763 bl
Famale 153 58.6 4,534 495
Gender Male 1] 376 4,929 EO5
Prefer not to say i3 kE:] NAA NAA
<40 years 39 149 3.892 q1.4
40-48 years 56 215 1,717 2.8
50-59 years 49 B 1,741 181
Age 60-59 years 0 26.8 1,232 128
0+ ymars 42 161 280 100
Prefar not to say 5 1.9 N/A N/A
Median age - - 45.5 -

PHILIPSTOWN INYFENTQRY REPORT
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HS diptama or < HS L) 15 2,807 83
Aasoclates n 4.2 598 B.4
Educatlon Bachelors 9z 353 1872 278
Mesters or higher 145 558 1762 24.7
Prefer not to say 4 15 WA N/A
<$75.000 26 122 1231 34,4
%$75,001-$100,000 24 ne 365 02
$100,001-$125,000 29 4.4 3|2 07
Ineoine $125,001-5150,000 27 5.4 381 10.6
$150,001-5200,000 3 B4 469 151
>$200,000 &4 I8 752 il
Prefar nok to say 80 233 N/A N/A
Median housahold income $125,000-$150,.000 - $110,205 -—
White N/A N/A B.891 o
Black / African American { N/A NA 97 1
Race*
Asian N/A NA 72 E:3
Other raca N/A N4 504 6.2
Latinx ongin® Hispanic or Latinx N/~ N/A &80 7
Cwner Fxil 86.5 2884 783
Tenapcy
Rantar 3Q 1.5 B0l 217
g From the JOR-20T.

Source: Eampie ciute froem tre
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Turthermore, our sample scared very high on o scale to assess climate change attitudes. (e.g., “Iam
concerned about global elimate change,” *Human activities cause climate change,” “The actiens of
individuals ear make a positive difference in. gichnl climate change.”) The maximum score on the

seale wns 32, with a higher score indicnting high awsreness or concern for climate change, Over 70%
(72.8%%) of survey respondents scored 30-33; 13.8% scored in the 27-29 range; 7.7% scored in the 24-26
range; and only 5.8% scored less than 24. This suggests a bias it our sample: Househuid respondents are
already concerned with anthropogenic {or human-mads) effects un oar environment and believe that
anthropogenic actions can mitigate the effects.

Acconding to our community survey results, total emissions were estimated to be 198,703 MTCO2¢ for
the compmunicy a5 8 whole, which transistes tn 55.5 MTC02e per househeld or 20.4 MTCO2¢ per person
{Tabls 3, The largest contributoss to houschuld consumption emissions in Philipstown are services
with 39,553 MTCO2e CLO
MTCO2¢ per househuld).
Thesc are followed by foud

TABLE 3. COMMUNITY & PER HOUSEHOLD EMISSIONS
USING CONSUMPTION-BASED ACCOUNTING METHODS
(z01=2)

consumption with 37,322
MTCO02 (10.4 MCOZe per
hausehoeld), home heating
with 35,332 MTC02e (9.8

Services {ncludes

; . healthcare, sdugation,
MTCO2e per household), car SRICHAInT lenTRnE titner 39,553 n 8.9
rravel with 32,048 MTCO2e sarvicas)
(9.0 MTCO2e per househald), . 37323 e 8.8
goods consumption with
25,644 MTCO2 (6.5 MTCOZe Home heating 35,132 2.8 7.8
per househald), air travel Car travel 12,048 9 161

with 7,567 MTCO2e (2.1

. . o MG
MTCO2¢ per househaid), ther goods consumption

Cincludes clothing,

home constraction with sppliances, turniture and 2044 2 129
) other goods}
7205 MTCOZe (2.0 MCO2e
per household), nun-heating Air travel 7.567 21 4.8
electricity use with 6,67% Hame construction 7.298 2 17
MTCO2e (1.5 MTCO2¢ per
household), solid waste, waer Non-hgating oloctriclty use 6,879 15 25
a0ld), te,
ater witl =
and wastewater with 5,927 :g:ti!:a;i:, water 2nd 5,821 7 i~
MTCO2e (1.7 MTCO2. pur
haousehold) and rai reavet with Rail trave 1140 0.1 0.6
1,140 MTCO2e {13 MTCOZe
Tolals 198,703 55.5 100

per household), Sec Figure 4.

1 Source: PhTpsiown Commundy Sirvey, 2019,
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FIGURE 4. PHILIPSTOWN CONSUMPTION-BASED GHG INVENTORY RESULTS (2018)

146.1% | On-road 12.4% | Goods
Transportation
3.8% | Air Travel
3.7% | Haing Canstruetion
17.8% | Home 3.5% | Home Electricity
Henting Fuels 15% | Solid Wasze
18.8% | Food 19.9% | Services

An important limitation of the household survey was that it did nat include questions on services
consumption, Relevant services to include woxld hnve been health care, education, information ard
communication, medical, vehiele serviee, personal business and fnance, household repairn, organizations
and charity and other services. Therefore, estimeres of emissions for services - which is the sector with
the highest emissions estimates, representing 19.9'% of total consumption emissivns - were caleulated
using median income as a proxy for household consumption. While these estimates may be representative
of true serviee consumption behsvior, we du not have Jocally coilected data for comparison,

Philipstown's tatal einigsions estimates of 55.5 MTCO2¢e per | hold from our ption-hased
GHG inventory are sitmilar to Croton-oz-Hudson, NY at 52.6 MTCOZ2e per household,' and King
County, WA, at 50,3 MTCOZe per household. It shauld he noted that the methodologies used for those
capsumption-hased inventories were differert. Most notably, neither used a survey to collect loca!
consumption data; rather, each community velied on data from national consumption surveys adjusted
with local demographic data.

The household survey collected additional data that were not used in calculating emissions, but are
helpful in understanding local zonsamption patterns (Table 4). For example, we asked households

to identify where they buy the majority of o particular geod, inciuding foud, personal care products,
cleaning produets, household or home improvement products and gifts. On avernge, about a quarter
(28,978 of gverall househoid goods were purchased from within Phiilpstown. However, a significant
portion ¢f food, personal eare products, household cleaning products and kome improvement products
are purchased outside of Philipstawn, at big box or chain stores and a majerity {50.5%) of gifts for others
are purehased online.

:n.w....mum.- 100 AMastcr Plam (19) Retroeved Sonim Rilpeticedon 160,

— irting. King Loty g B 2015 updsae. (AITFL 39
Retaimd e Irape o . . TSR i
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TABLE 4. POINTS OF PURCHASGE FOR VARIOUS HOUSEHOLD GOODS IN PHILIPSTOWN
(N=l61 HOUSEHOLDS).

Food 395 7.2 Al.4 077 1

Personal care

preducts 258 27 517 161 0.77

Household

clesning 6.8 E&.5 556 103 077

praducts

Hecusehold home

improvament BO 6.5 720 27 077

products

Gifts for others 364 87 57 505 15
Saaree: 2B,

In addition, we asked households to identify where they huy the majority of their food (Table 5) — &
key piece to understanding how we might reduce emissions in this sector, which represents 18,89 of
eonsumption emissions, The majority of households consume fond that Is purchased in a supermarket,
representing the more GHG-intensive food sorce. Alternatively, some households purchase their foods
from local stores that sell lncalby-praduced products, farmers markets, or direct from a local farm.
Consumption from such outlets has on average lower GHG emissions, especially if organic growing
practices are used by the producers,

TAEBLE 5. PERCENT OF HOUSEHOLDS FOR WHICH EACH OUTLET IS5 FRIMARY 5QURCE
FOR FOOD PURCHASING, BY TYPE OF FOOD (NS261 HOUSEHOLDS).

Supsrmarket &0 80 50 73
Local store, kocally praduced 21 12 2 &
Farmers market. farm or CSA g 3 2 o
Qther or don't buy ° & 5 18

Towce: Phitipstown Communky Survey, 2018,

Nearly one-tenth (9.81%) of persons represented in the household survey identify as vegetarian and 2.8%
as vegan. A majority of househalds (67.4%) report wasting less than 10% of their fond, which is in sharp
contrast to the nationnl average of 40% of fond being waated. Relatedly. nearly half of respondents (47.155)
report composting their food waste, a regenerative practice that sequesters carbon in soll organic matter,
and nenrly twa thirds (52.8%) report recycling more than 40% of their hougehold waste,

Houscholds were also asked to report on their property management or landscaping behaviors. Nearly
0% {69.7%) reported using gas-powered landseaping tavls, Nearly half (48.6%) reported using organic
fertilizers or pesticides for management purpases; £2,6% indicated they use inorganic fertilizers or
pesticides, and 13.4% indicated that they didn’t know what types of fertilizers or pesticides were applied.

AEnsvan FROTOGARFRT
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RESULTS: COMPARING EMISSIONS FROM PRODUCTION-BASED
ACCOUNTING VERSUS CONSUMPTION-BASED ACCOUNTING

Conducting both productior-based and consamprion-pased inventaries in the Town of Philipstown from
real local data reveals important differences abour how we view the GHG emissions we are responsible

for as a conumnunity. Tae production-vased inventory, which only measures emissions produced within

the Town of Philipsrew:’s geographic boundary, estitiates community-wide emissions of 108,40% MTCo2e
and 30.4 MTCO2¢ per household,” The consumption-based inventory, which measures ei of

PHIL/PSTOWN !NVENTORY REPORT | 2022 | RESULTS

To avoid double-counting emissions, not ail production-based sectors are carried over explicitly into the
consumption-hased inventory, hut rather are accrunted for in consumption-based calcuiations.

For example, commerclal heating and commercial electricity are included under services and goods.
Most oF-rond vehicles would be assigned to home construction, to foods and services (if used for
commercial buiiding construction), or to services if the vehicle ja used by a business to provide a service
such ns landsenping, Fuel use in off-road vehicles operated directly by residents would not be included
in the consuirption based inventory. Water transportation is considered freight transportation, which

produced within the Tewn of Philipstown’s gecgraphic boundary but also incorporates indirect Ge
upstream) emigsions from the goods ard services we purchnse as a community, estimates community-
wide emissions of 198,703 MTCO2e and 55.5 M'TCO2e per household {cempared to 50 MTCO2e per the
average US household}. Philipstuwn’s cunsumption-based inventory estimates total emissions that are
84% greater than eur productica-based inventory estimates. Sce "Toble 6 for a direct comparisen of the
production-based aad comparison-based inventorics.

Fram a giobal perspective, we would expect total consumption-based and production-hased emigsions to
be cqual because what is consumed in ore community is praduced i another, Beeause emispions-intensive
industries, such as steel preduction and petroleum refining tend to be concentrated in a few communities,
or located outside the US, most US communities Lave a higher consurepticn-hased than production-hased
fontprint. A study of 79 large cities around the world found thar B0% had consumption-based emissions
farger than their production-based emissions, and a majority had ptior-hased s at least
twice their production-based emissions.” Thus it is not surprising that Philipstown, as an afluent

community with no induscry, hns consumpticn-based emissions nearly twice its production-based emissians.

We recommend using the consumption-based inveutory estimates to set the emissions baseline for the
Town of Philipstown, primarily because it most acvurately captitres the emissions that result frum the
getions of individual members of our community (Which we kove control over) while leaving out emissions
that we aren’t respossible for (such as emissiors produced ns non-cammunity members drive or take the
train through our geographic boundary), Prilipstown's consumption-based irventory estimates reveals
‘aow much of the emissions pictute o standard production-based irventory can miss and bow important
individual consumpticn decisions are to nddregsing global elimate change. Recent studies have shown that
direct and indirect emissions related to hougehold consumption decisions ane responsible for neardy 30% of
America’s total emissions,’ Encissions produced as a result of a household's consumption decisions generally
increasa with haugehald income, with America’s wealthicst houschalds responsible for five times more
emissians than the poorest houscholds.

?Jone_ €2, 12416), NusnUfyiug carbue, foulp rint bedie ik otz o US Innuclabl nd conmumnioen, DCE Worksiog Brescaung,
s wwe X

7eca €tness Conaumpoirm based GHG awissives nd (A clies, $3018). Retriensd ok W Farses 613 g esearchun iratunapuian baasd st

*inag. . 2w, 5. Taaeas, bl (201}, Seale, o driven by U8 Tnosheids. 13
£nl 1D TOAE ) oms 2019, 105137

“Song K. &, Takhad. AL etal. (19, 5iak Tunsshnih 13364
ol 0T vre CHOIY. 1051 57

is ed for in the food, goods and services emissions facturs. Agricultural and livestock emissions
show up under food. Refrigerant leakage from commercial and industrial sources is included as poet of
goods and services.

“ihe tag five emissian categories {services, Faod, home heating, on-road transportation, and goods
consumed) are responsible for 85.5% uf the Town of Philipstown's community-wide emissions. We
will discuss the implicaticns of these emissions estimiates for each category separately, with the hapes
that these fndings help guice the Tawn of Philipstown’s Climate Smart Community task force as they
develap the community’s CAP i the months ahead.

CHRISTINE ASHRAURKN PHOTOGRAPHY
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TABLE 6, COMPARISON OF PRODUCTION-BASED TO CONSUMPTION-BASED EMISSIONS,
BY SECTOR.

Services - - 38,553 o
Food - - 373 104
Home heating fuels 16,796 47 38,332 2.9
©n-road transportation 45,805 128 22,048 2.0
Gnods - - 25644 72
Alr travel - - 7567 21
Heme construction - - 7,295 20
Home slectricity 5178 15 6879 19
Rafrigerant lsakage 4,842 14 : -
Water ransportation 4510 13 - -
Commarcial heating 8N 1 - =
Off-road vehicles 5,567 e - -
Solid waste 1027 [+X-] 3027 08
Water and wastewater 2,824 oe 2894 [2:]
Rail 12,106 34 40 o3
Agricultire livestock practices | 2,818 0.8 - -
Comimarclal electricity 3706 (R = -
Govarnment aperations 694 - - -
Grid Joss and TAD 595 02 - -

a4
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RESULTS: PHILIPSTOWN LAND USE INVENTORY

Fhilipstuwn’s area ia roughly 33,000 acres, of which 79.9% is furested, 74% is developed open space (i.e.,
lewns and golf courdes), 2.8% is developed impervious (l.e, buildings, roads, driveways), 2.4% open water
(Hudson River and streams), 2.3% woody wetlands, with the remaining tand use types necupying luss
than 2% of Town land cach (Table 7).

The acreages for forests, developed npen space (which includes lawns, turf, golf eourses, parks), wetlands,
grasslands (which includes pasture and hay, both managed and unmanaged} and cultivated creps were
used to estimate carbon sequestration hy multiplving the land category’s total area by the respective
carhen multiplier. For wetlands, we also used probing sampling depths collected L Philipstown
volunteers (Appendix C) and total wetland acreage to estimate carhon stored. Carhon sequestration is the
removal of carbon from the atmasphere per year through the process of photosynthesis. Carbon storage
is the total amount of carbon bound up in abuve ground biomass and below ground as a result of past
sequestration.

We created a searchable PDF map of different Philipstown land uses that is avnilable by request from the
authors. This searchable map allows one to identify each land use category, and in addition, tu determine
if particular high-value sequestering and storing land uses are located on tme-parcels that ar currencly
protected or conserved through local, state or national protection programa. We hope this map proves
useful in helping the community identify high priority resources for future prutection, We included three
map layers in this repurt for reference: Figure §, which displays land usc in Phillpstown aceording to the
2016 NLCD, Figure 6, which displays public and privete protected areas in the Town, and Figure 7, which
displays all land caver/land use types by protected arcas in the Town of Philipstown.

The methods for carbon sequestration estimating are described in detail in the Methods Appendix A.
Qur carbon pultipliers and carbon sequestration estimates are reported in Table 7. Note that we raport
ranges for sequestration estimates due to high variability depending on loral conditions.

a3
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TABLE 7. LAND COVER IN PHILIPSTOWN, BY LAND USE CATEGORY, AND ANNUAL
CARRON SEQUESTRATION ESTIMATES (2016).

Fasast {daciduous.

evergrean and mixed)* 26,184 79.9 696.7% 73.82%
Developed, open space

(i.e., \awns, parks, goif 2,437 7.4 g31-248.1 1.786-5,470
COUrses)*

Devsiopad, impeasviuus

(e, bulldings, roads, 919 2.8 Q [+]
driveways)®

Open water {Hudsan 5 =

River and streams) 87 = it e
Woody wetlends*® 744 22 967" 2,098
Ponds/lakes** 544 15 142.787° 315,118
Grasslends (pasturs/ ¥ X

hay mancged)* &7 18 295.5-671* E18-1,404
Estuarine/marine _aen? -
watland (. marsm— 81 G.as 440-990° 500-1,126
Grasslands (pastuve/ g ad P

hay unmanaged)® 154 21 95.1-48.8° £8-261
Emargnrj\f harbaceous e 038 143-781 §9-376
wetland

Barren land™ 48 Qs o L]
Cultivated crops*** L= .06 44-733.3° 3-56

NOTES

"Laneg covur acroago astimatos from the Natiehal Lapd Cover Databese ¢*), tho National Wetlands |nventory (™) and Cropseape ().
* gaurce: Schuster st al, (2008).

* Acurage eslimated as 1, 21§ acres minimal input; 814 acres mesiz
* saurce: Zirkie at al. {20°).

? source’ USGS Ewstarn US Carbon storaga report {2014}, Value is negative bacause it is an 9riission.

" suurce: US Nalional 'nventory and US Communtty Protocal, Appendix J, recommands treating wondy weands as forest
" saurce: Stata of the Carbon Cycle (2016),

* gouree: Craft C (2007Y, Sraft €, Clough J, Ehman J, et al {2008),

* source: USGS EmsterT: US Ca:bon starage raport (2014)

inpul; 305 acres best management practices.

46
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PFIGURE 5: TOWN OF PHILIPSTOWN’S LAND USE/LAND COVER, NLCD DATABASE (2018)

FIGURE 8: PROTECTED AREAS, PUBLIC AND PRIVATE, IN TOWN GF PHILIPSTOWN (2018)
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FIGURE 7: LAND COVER OF PROTECTED AREAS IN TOWN OF FHILIPSTOWN (2019}
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Land use change Acraage
‘Water change 261.8
Farest change 37
rban change 99.4
Hay/pasture change 245
Watland within ctass change 20.2
Herbaceous watland change e
Barren changs o7
Cultivatad crop changa 2.2
Total acreage changed, 2001-2016. 5587
% of Phiipstown land changed, 2001 to 2076, 0.017

LAMLL L L]

LEFT:

TABLE &. LAND
USE CHANGES
IN PHILIPSTOWN
FROM 200

TO 2018, AS
CLASSIFIED BY
THE NLCD LAND
COYER CHANGE
DATABASE.

BELOW:

TABLE §. CHANGE IN LAND USE
CATEGORIES, CALCULATED
FROM THE 2001 TO 2016 NLCD
DATARASES.

Forest {deciducus, avergreen, mixed) 26,173 26,184 ns 324
e er space (lo. wns, | 2400 2437 275 1083
Culangs,roads Brvewa = e = N
Open water (Hudson River and

streams, Inchuding ponds/lakas and 1749 1812 -137.4 -
estuarine wetlands)

Woody wetlands 792 81z 20 56
Grasslands {pasture/hay managed} 528 517 -n.6 {-13} - (-31)
Grasslands (unmanaged) 66 78 nz 42120
Emergent harbaceous wetland 429 S0 80.7 47-355
Barren land 33 48 5.4 N/A
Cultivated cropa [+] L 9 3-56
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FIGQURE 8, LAND USE CHANGE IN PHILIPSTOWN, 2001 TO 2018 {(NLCD)




Implications for
Philipstown

This report includes an inventory of community-wide GHG
emissions, which is a requirement of participating in New
York’s Climate Smart Community program.

This inventory and report are intended to help the Town of
Philipstown develop a Climate Action Plan (CAP): a set of
steps and recommendations that our Town and the households
within it can take to reduce their emissions, maximize carbon
sequestration, and set targets to reach carbon neutrality.

Based on our reported resclts and discussions with dozens of local stakeholders and
scientists, we lay nut imiplications for the Town of Philipstown by sector below. For
comparison, we refer to consumption-based emissions for the average US household
when applicable (Figure ). None of the recommendations included in this section
of the report have been officially endorsed by the Town of Philipstown, but were
developed by the authors of this report to help in the deveiopment of a CAT that can
serve to make our town a national local leader in the fight against climate change.
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IMPLICATIONS; SERVICES

This consumption-based inventory estimates that emissions aasociated with services purchased by
cammunity members is the lending source of logal emissions (39,553 MTC02¢ and 1L0 MTCO2¢e per

hougehold), Purchased services account for 21% of Philipstowns ity-wide conissi pared
to approxi Ty 12% of 18 that reault from the purchase of services by the average of US

houscholds.” While the average Ameriean purchases incrementally more services than goods cach vear,”

relatively high incomes in Philipstown (§110,205 per vear versus the New York state average of §65,323)
mean a higher consumption of services which result in large overall emissions from services. Given that
we had no local data on the cansumption of services, this emissions calculation is based an national
average emissions intensity.

Estimates of primary services purchased include healthcare, education, financial services and
entertainment, with secondary services including vehicle repair, household maintenance and repair,
edueation, healtheare, personal business and finances, entertainment and recreation, information and
communication, and charitable giving. Based on recent studies analyzing the GHG emissions intensity
of different services purchased by American househelds, healtheare services alone produce the most
domestic emissions (7.0%), followed by entertainment (2.8%) and education {2.3%).”

Lo FIGURE 8, CAREON FOOTPRINT OF THE
AVERAGEK US HOUSEHOLD, 2018

EO METRIC TONS CARBON DIOXIDE
EQUIVALENTS (CO2E) PER YEAR

2
3
= 1%
=
ui
8
u 8 —
=
k3
6 TEpEnkd: Lae
4 —
2 —
TRARIFURIAIIOR mOoURIinG Foop SERVICES
Sowrae: cooklinafs.barkwincedy
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How does the parchase of servives drive GHG emissions?
The United Statea spends the most of any nation by far on its health care system, nearly one-fifth of GDP,
or approxtmately $3.6 tallian dollars 11 2018 — or $11,172 pes person,” with US health care actrvities
potisible for 10% of | GHG 1112013 " If the US health care sectol wete itaelf s country,
1t would rank 13th 1o the wonld for GHG emissiona * Emissions from health cate services result from
tirect emissions from the construction and operation of health care facalities and vehickes and more
significantly from the stmissions assouated with the production of elecarsciy, drugs, medical devices and
supplies that feed mto the heslth cave sector. Tn 2013, the largest contributors to the total cinissions of
health care services were hospital care (36%), physician and clincal services (12%), medical soructures
and equipment (11%), and prescription drugs (10%) *

Entertainment services are most often the recreational activities we choose to engage in wath our
leisure time, such as watching television, being on-line, reading, sociabizing or exerasing From an
environmental perspective, how we choose to entertain ourselves has very different GHG emisaion
rambfcations Powering digital devices like computers, smartphones, televisions and broadcast
infrastructure conswmes 1oughly 9% of global electricity use “ US data centers — which contam the
se1 vers which support emailing, streaming, and on-line search platforms — 1epresent 2% of US total
energy T " Other entert activities, like reading. soctalizing, ot evercising outdoors
have fur lesk environmentsl impacts

Educativnal services such as attenaing schools, volleges o1 univei sitien are associted with significant
GHG emissions. In 2005, US highet education mstitutions accounted for 2% of total US GHG emissions,
almeost entirelv due to purchased electrcity, bullding heanng and cooling, and commutig " These same
activities also drive GHG emissions at primayy and secondary schools

Ay we consader how to 1educe local emissions resulang Hom services, we should be ginded by general
goals which mclude reducing the amount of setvices potchased by Tewn of Phlipstown residents,
purchasing brom local service providers whenever passible. and working to reduce the local GHG inpacis
of primary services like healthoae, entertainment, and education
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Opportunities for Emissions Reductions: Services

Gaven that healthcare set vices are the larpest dover of service-
based GHG emizstons, a community heaith campaign that focuses on
thereasing activities which can reduce hospital care phvacian and
clirucal sorvices, and vse of prescription drugs tos chiooic illnesses
— stich as healthy eating, sncreased physical activity, early detectinn
and prevention, and etforts to inc ease commumity coane: tions 1
arder to reducs 1selation — can reduce emissions linked to purchased
health services

As eniertalnment setvices are the second laigest duver of service-
hased GHG emyssions due pitmatily w the use of electicity, promoting
coordinated communiey jecieational actvities — such as “Digital
Down* drve where people turn off 1% or get aff-line — can reduce
emissions itnked to purchased entertamment g1 vices

Local primary and secondany schonls «an 1educe enusstons by
purchasing electnuty trom the Fludson Yaltey Comrmnity Puwe
A, plat for a transihion to lewer emisson soutces for bearing,

and couling, and encourage lov-carbon commuting aptians for
studenrs and transitionsng to electie school huses Whiik the Town

ot Phuiipstown doesn’t have a lugher education institution, locel high
schoel stiklents can be prepared in take 2 leadershay 1ole on developing
and implementing thetr schouls chmate progyamm:ng on campus

As consuniption of services 15 drven by individuz] spending habuts,
COMMUNITY CAPAlen encouraging |esidents to save more ob INCresse
vonttibutions o lucal oiganizatons and chanties —which have lower
emissons per dodar compared ta other service spending categories —
can reduce pverall service-based emissions

e

TURTCTINE ALHETRR PEETETRAPAY
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IMPLICATIONS: FOOD

This convumption-based imventory estimates that ted with tood puichased by
community membens 1 the second leading source of loval emisaions (37,322 MTCOZ2e and 10 4 MTC02e
per household) Purchased fond g kes 19.4% of Phulipstow n's commmumity-wack: emussione, compai ed
to approsamately 15% of emisaivng of the Zveage US household that 1esubt from the purchase of food

by US households " Gver half of local tood-1etared emissions are generated b the consumption of

beef (19,034 MTCO2e and 5.3 MTCO2e per household) The other sonrces of emissions melude the
tonsumption of other foods ike grams, snacl foods, vegetable, and grains consumed (7495 MTCO2e

and 21 MTCO2e per household), other meat (5,538 MTC02e and 147 MTCOZe per household), and dajiv
(4,255 MTC02e and 1.2 MTCO2e per household)

Given that the consumption of heef aceounts for over half of local food-telated ennismans, it 1s wor ch
exploring how the pui chase of ditferent toods from ditterent sources dyives GHG emassions The
production of beef has far ligher GHG emission mtensity compared to other meat and food aptions
Compaied to the production of beet, the production ot fish, pork and ehicken each produces roughly
90% less carbon emissions After beef production, snack foods are the food category that has the second
highest GHG emission mtensity

A ber of factars bute to the high intensity of beef Cows a1e less efficient than uther
ammals at converting anumal teed inte meat, thus 1equiring lasge land area fon grasing and growing
feed c1opa and making beef production one of the luading cauaes of deforestation globally Tn addition
cows digestive svstems divectly producy the GHG methane Accoiding fo a revent analysin by the Waorld
Resouirces Indtitute, cuttng, US beef consumptien by 70% would result m a 35% drop i G1IG emissions
whil: cutting US beef consumption by one-third and replacing it with pork o1 chickren would result m a
15% drop in GHG emssions '

While most emissions associated with fond ate generated by fossil-fuel dependent production practices,
other significant sowi ces of emissions are generaied at food processing facilites durmg transpore

(on teucks or even aurplanes), in buildings (e g. g10cer v stores), and i the waste stream (such as the
generation of methane from uncomposted food waste at landfills)  In recent research conducted by a
lota] Philipstown college student, supply cham emissions of one brand of conventionally grown pork
putchaved at the local chain supenmarket was nearly fowi times greater than the otgameally grown
option at a local butche: * Shortening the supply <hain between where 1 food 18 produced and where 1t1s
ultimarely consnmed 18 crifeal to lowering tood related emissions

“jopn. L. (M8 O & It d B
Rernivul romdope & P

' Ruzpusibant | Vouszd D, Wiet R #ial 12006), Sicttoy cah for n saptangkls Jood folure. Workd Resoures Ttroue
Rtriees froue by T pirble Stuimg Phatn far o, Eomunakle_ Rocel, Rt 3l

““Brvab balk I Erktaon, B it Piggol. U P01%) Wy acik A pinde
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Opportunities for Emissions Reductions: Food

Given that beet vconsumption iy responsible for more than half of

the Town of Phulipstowrs fond-related emssions, a communiey
imitiative that encourages residents to lower byet consumption and
eat alternative meats, legnmes, or vegetables would have the sreatest
impact m reducang emissions.

Ag Foadtown is the onlv Jocal supermarket chain in the Town of
Philipstown and the place wheie the majanty of 1esidents purchase
theit food, working with ownership to expand and highlight locallv-
sowrcad foad aptions — starting with creating a “Made in the Hudson
Valley" aisle, for example — would signifieanth reduce emisstons

Encoprage Philipstere ressdents to shop tor tood sourced Tocally - fot
example, from the farmers market, local CSA {community supporred
agricubtyre) subscriptions, and other local tood pureeyors, such as
butchers, cheesemongers, bakers, ete

Encourage the gtowth of lotal fond preduction m the Town of
Philipstewn by urilizing pubiic properties aod vonserved lands for
agriculture, encouraging and training community memhers o grow
then own tood ysing regeneratrve agricultural practices und adopting
locul policies that cncoueage and protect food production

Encoutage Jocal institutions that serve la ge numbers of people, such
as local schools, Gaavmoer, and local 1estaurants to sousce from local
food producers

a
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IMPLICATIONS: HOME HEATING, CONSTRUCTION,

RENOVATION AND ELECTRICITY

T'he consumption-hased imventot v estimates that emssions associated with home heating hiels uze the
thurd leading source of local emysons 38,210 MTC02¢e and 98 M [C02¢ pet household) Té the categories
of hume heating, home censtiuction and 1enevation (7,295 AETCRZe and 2 0 MTCO2¢ par houschold, and
non-heating home electricity {6,704 MTC02e and 1 9 MTC02e per household) wer e combined — wniven
that all these categore: have te da swith bualding and maintaining homes — 1t woald be the leading source
of GHG emussions in the Town of Philipstow: As 2 gtoup, these eatezo11es genetate over a quarter of
local emessions (49,210 MTC0Ze and 13 9 AITC.02e per houschold), roughly equivalent to the verage Us
househedd ™

Home heating-related emismons ae detenmined by specific enetgy use and heating svstems, weth nearly
two-thirds af“Town ot Philipstawn sesidents using otk to heat then homes (64%) followed by propane
(1228), electric baseboard (7%), wood or wood pellets (7%), electiic baseboard (77%), heat pump (528},

aud geothiermal (155 Natui ol ga= s nut an a<atlable watng source locally as biulding the nevesso y

bt astragrare 18 not im plice, compuiod to 47% of awvetage US househuolds that heat then humes with
narunat gas and over 60% m cold chmates ke Nev: York state " Of these 1 cspandents to the saivey,

22% of hoascholds siud they will o1 may replace their heatimy sestemn 1o the nevt five vears, with most
planaing to replave thear old systom sich 3 heat pump or geothesinul, followsed by o1l and propane

Honuw heating-veleted emissions we penerated trom the combustion of fuels to heat homes and hot
water 1ge and ethicieney of heating svstem aquipment indizeet (i ¢ upstieam) emissions assocnted with
spectbe fuel producticn wnd tanspor tation, and electrcity use and preductien. Of the fossil fuel energy
sources used to heat Town of Fhilipstow n hotngs. il has the greatest cmissions intensite (16 25 ke CO2/
gallan), followed by Kerosene (4015 kg COZ/gallon) and propane £5 59 kg €027 tllon) ” Gf the non-

tegsi] fuel related souzces used, woud and waood 1esiduals have a high intensity of emissions 1elated to
combustion but [swer upstrearm wiisstons from preduction

Homs construction ard renovation-related emsssieis are driven premanly by the size of the home and
melnde the mdirect § e, upstream) emussions of seructural materials such as lumber and conciete as well
ab inaterinls that are 1eplaced more frequently, such as carpet, 1oofing and cabinets

Home electricity enussions dud uot ncude electnoty used for heatnsg homes 18 those emissions were
sccvmted for i the home heating ¢ stegury Flome electi ity vimisstons wete prmarily driven by the
energy use and mdirect 1 ¢, upstieam) enussions assoclated wirk producing ethe appliances in the

T Jnart ¢ 2006 Quindhing-atrun dn - LS hotrethysids ond U Werkhop bre wnlnimn
R e b bk 2 ‘eotactwn b bl Rlsd, Gl R oz ml
TLe s I 1 & § e dduanke mgnan 12217

3
Wittt fram s £ ey L N PR
* R Cargrnen brovecd pgtadn € dvmbblerar brhomdhs i KL S

heme which use electricity (suck as air condidoners, refrigerators, bat water heaters, washers and
dryers, television, and cther technology) and the life-cycle factors for al! of Central Hudson's electricity
generation sourcss, Countirg indirect (i.e., upstream) emissions associated with electricity generation
through the consumprion-based inventory resulted in locel home electricity related emissions that were
about 4% higher than the direct emissions factor used in the production-based inventory.”

Praver actions that lower the carbon intengity of homes inchide both retrofits to existing homes
and encouraging the construction of smaller and more energy efficient pew homes, including better
insulation, more energy-efficient heating, cvoling, ventilation, and refrigeration systems; effcient LED

lghting; passive heating atd lighting to take advantage of sunlight; and the purchase of energy-efficient
appliances and electronics,”

ven that the most sigrificant pathway to heme-related carbun emissions
will include the eleerrification of home heating, the Town of Philipstown's leadership in establishing the
Hudson Valicy Power Community Cheice Aggregation (CCA) has helped our community move towards
renewable electricity and earbon neutrality. Based ua consumption based emissions factors (which
inclide emissions from constructive of generation facilities), the CCA is estimated to reduce envisgions
per Wh hy 96.5% compared to the Central Hadson generativn mix.”

** Nawinti iereveable Corepy Labrmsory; Lite cyeie aspcroram barmaizalion. (ni).
Bpiricerd A >

* Bosizonmental Penr:tum Agency. Suttiss e Inds peenl

Bt R crTEd A chtrvity Aupp R e stian mus nf 7% Ik, 22% axshirs vind, a3 3% sdar, €3
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Opportunities for Emissions Reductions: Home Heating,

Construction, Renovation and Electricity S0t aniot ) e o v e LTl

can encourage the conseruction of smaller homes As opposed to many
other comtmunities that mandate large homes through the zoning code,

The Town of Philipstown s currently developmg a Jocal “Building the Town of Philpstown’s zoning code ailows ressdentral unsts to be
Emissions” campaign 1 partnership with the Coinell Cooperative built at a minsmum of 720 square faet and accessory apartments to be
Extension’s “Community Energy Engagement Program” and Putnam built at 500 square feet * Philipstown coutd consider incentivizing the
Cotiity’s “Clean Heating and Cooling Progiram * This campaign development of smaller homes by reducing property tax 1ates for smaller
will assist and guide local b ners and b WNers homes (or mcreasing property tax rates fon Inrger homes), wanving tees
in completing the followmg three steps (not necessavily in this for smaller homes, fagt-tracking the permitting process for smaller
otder) home energy sndit to measu e what works and what needs hotmes, or exploring zoning changes that allow for multi-family housing
improvement 1n 4 buyildmg, weatherizution to reduce undesired air 10 designated areas

infiltration and to improve msulation. and heating, ventilation and
cooling (AVAC) upgrades to increase energy efficiency and reduce

emisgions from conditonmeg a home or business. This progratn will Existing carbon stornge m Philipstown's ditferent land uses represant
b launched afficially in May of 2020 with extensive commitnity potential sousces of future emussions if impottant carbon sinks or
outreach to loeal bouseholds and businesses sequestermg resonrces are developed. The Town of Fhilipstown

Planning Beard, which 1» responsible for approving site development
plans in Philipstown, conld require impact assesyments estimating

‘The most significant emissions 1eduction related t Philipstowrs S e e
to

homses will come from transitioning existing abd new home heating patty site plan appli Any net

syatems from fosail fuel energy sources to elsctric air source and ground from site develop could be required to be affeet Jocally
source heat pumps Residents can make the transition mere affordahle
by taking advantage of the Mew York State Envergy Besearch and
Development Authority (NYSERDA) and Ceniral Hudson heat pump

meentives

Maximazing the energy efficiency of Philipstown's current and future
homes by taking advantage of existing state incentives and utility
incentives will be neceasary to reduce the energy needed to heat

and cool homes, 1ednce home electricity demand, and encourage

the use of low carbon mtensity building construction materials. In
the future, the Town can considet adopting the NYStretch Energy
Code - 2030, which 14 designed to update local energy building

codey and 1, 15% more efficient than the 2018 International Energy
Cotiservation Code

FHEIRPINE ® b NURN PHOTOORAPHY
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IMPLICATIONS. ON-ROAD TRANSPORTATION

The consuimption-based inventot v estunates that emnssions associated with en-road t1anspottation are
the fuu th keading source of local emissions (32,048 MTCA2e and 3 0 MTCO2e per household) These
acgount bt 16% of Philipstowns enussions compared to apptoximately 28% of emissions of the average
Us bouschold thag 1esult from oo mansportatam *

The pieductinn-based inventary esiunated over 409%; ugher emisyions associated with on-road
stansportation (45,805 MTC0Ze and 12 8 MTCO2e pes houschold) which would have made it the
getond leading source of lucal emissions behind all combuned housing eategonies winch follows natianal
trencls “We 1ecommend using the consumption-hased inventoly estimate, as the lazger production-based
emissiuns wine lacgely due to ennssions produced by pass-thiough vehicias not drven by commumnity
Lesidents

Car travel erussions are pronaridy from dezevt tuel use, although mdnect (t e upstream) enussions fron
vehicle manutacturme and fuel production also contribute to averall 1 Of those dents to
g community suvey, the great maanity of 1esdents own and drive gasohne vehicdes @ota), fllowed be
hybrid vebicles U1%), and electnic vehicles (3%) [n a positive tutn e tretnl, of those surven respondents
that plan to purchase a new vehicle m the coming year the majen iy plan to by a lower emittig velucle

(35% plan to buv an electric vehile and 309 plan to buy a hybe1d gasoline vehicle) and 1emanng
resudents plan to bur a canvertional gasolme vehicle (35%)

.
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Opportunities for Emissions Reductions: Transportation

The g i 1ed| will be iealized by a commututy
transition to electric and hybrid-pasoline vehicles In order to lower
the cost of the transition_residents should be educated about utilizing
existing NYSFRDA electric a1 purchase 1ebates and explore

how to use ihe collective purchasing power of the Hudson Valley
Cemmunity Power OCA to significantly reduce the price of electric
vehicles for Philipstown tesidents

While the Town of Philipstown should continue io expand publiclv
aceessible electric vehicle charging infrastructure, srudies estimace

that nearly 80% of electric vehicle charging will ocear at home by

2030 " Philipstown could explore making home electric charging
nfrastructare an element of the binlding permitting process and
encourage residents to toke advantage of cunrent NYSERDA charging
stanon meennves (which don't currently offer meentives to single tamily
homes? and Central Hudsen incentives

Move towards county adaptian of a Complete Streets policy, which
requires participating municipalities to consider the convemence

and mohlity of all users when developing and implementmg
transportation protects, encourage the safe use of sireets by vehicles
and pedestrians, hicyclists, persons with dssabilities, seniors, and
youth The Town of Philipstown adopted a Complete Streets [ocal
resolution and encouraging Putham County to adope Complete Streers
woulld be benefieial given the county has parisdicion over many
Commanity toads

In order to decrease emissions related to local travel, encourage current
eftorts to have Putnam County expand the frequency of the Cold Spring
Trolley, the tumber of local stops, and turn it into g year-around travel
option for local residents

In the 2007 Philipatown Community Congreds, “invest in safe
biking and walking paths” was voted the top community priority
Since then, a group of v voll 8 has extablivhed the
Fhilipstown Trails Committee and received a National Parks Service
technial assivtance grant to hegin exploring the feambility of
developing a local iking and walking trail that connects the Cold
Spring Metyo North statian, the Garrison Metro North Station,
and other kev commmunity points. Building support to develop this
trail across a number of mstitutionslly owned and prvately owned
properties could mgnificantly reduce car use for local trips and
promate commnity health

To discourage emissions related to ewning maltiple vehicles and ta
make electric vehicle use more accessible and atfordable, explore
creating a community vehicle car-sharing program like othes
muovative LOMmuRstes

Explore electrification of local school bus fleet and municipal vehices.

FHOTO CRERIT: LEIGH BAUNANN
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iMPLICATIONS: GOODS

The censumptien-based inventory estimabes char emessions assoctated with the purchase of goods by
Phulipstow iz residents 15 the hfth leading sousce of Yoenl emissiuns (25 644 MTCO2e and 72 MIT02e
pet Towsehwld) These account for 13% of Philipstow n's emissions, simudas to the approximate 13% ot

emisstons of the average US househuld ©

Emss»ions related to the purchase of goods are assowated with mdirect ) ¢ epstreans enuyeaons
generated by p1aducuon, oranspe: tatson and Jistribution, by busldings whete zoods are stored and snld,
aind 13 the v aste stream through goods disposal Categories of conventional goods puichas=d bv US
houselwlds include clothimy, applianees, furncure, electronics and entertwnment squipnient turmibare,
swmigehold and patden supplies. home 1mprovernent supplies, medieal p:oducts paper products. and
personal cne praducts The tup five categories of goada with the highest entrssions intensity ate paper
products (2,100 gC02e). followed by electrontes and entertammient equipinent (1279 gC024). prisonal
care produsts @54 gCO2Ze), clothing (750 gC02e1 and tunmshings, apphances, ang other household wems
(614 gi202) "

The leading categories of goods-related enussions in Philipstown were “viher goods” (5.6 MTCOZe per
nouschald). foilowed by dothing (1 1 MTCU2e per household), frmitare (03 MTC02e pe: houschaold),
and apphianees (9 2 MTCO2< per houschold} Suivey respondents esfimate speading 31475 per veu

oa clithing, tollowed by $497 on fnmiture, and $304 on apphences Tt1s not syi prasing that the
Aghess ipending category far Phidiostow niesdents 1s clothing, given that the average US constimer 18
purchasing (0% mote stems o clothing compared to 2000 whale keeping cach garment half as long ™

Vhilipstiswn 1esidents report buving most guods new, with 92% of su1 vey respondents reporting they buy
applances used seldom o nevel, 67% of survey respondents 1epoiting thay bus dlothing used seldom o
neset, and 68% af su1 vey 1espaxdents reporfing they buy furnmuie used seldom or never Ok averape,
aver 70% of avetall houschold goods were putchased outaide of Philipstowsi

Purchasing goods locally has 2 nunbey of ennissions-telated benefits If ponds are made locally - as
oppused to goods purchased om glohal supply chams — the etnissions related to transpoi taticn are

gnficanth reduced Independencactal stores are otten far sinaller than those of la ge natwsal chans,
dewtensing assacriced building-telated emissions Finally, 2 esidents cati walk, hike, or dirve 1educed males
to puachase goods at lecal stores
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Opportunities for Emissions Reductions: Goods

Crease a collaboratnve partnership beeween Phalipstawn’s communiey
wgamzations tu amphfy “shop loeal” etforts of ot ganizations like the
Cold Spump Chamber of Commerce encouraging 1eaidents fo purchase
gaeds lacally i order to contrbute to redoced GHG erzissions

Encourage 1 community campaign to diver t ugh emssions intensity
yoods trom the waste stream tow ards 1e¢vching

€ enstder @ campalgn to vocensage residents to purchase fower goods
mary, durable goods with longer hife uses, locally produced zonds

used ponds, and t vegularly utihze local librares itke Buttes neld
Libtary w2 Cold Spraty and Bressovd Fish Likiary m CGarson This
might metude a “Made 1in the Hodson Vailey” campagn thar identifies
Jucal husinesses that sell a cigniicant amount of locally made gnods,
exvpanding the lihrayy moded ro other goods_ 38 the Desmoud Fsh
Laluary has dscussed dong with rools. and schasl-based swap davs tw
pass on highthy weed chaldrenrs cothes and toys

Educ ate residents on resounces that help consumers identity
environmettally frendly products 1ssociated with lowa enissions,

such 15 gurdes for personal care products, electronics, paper products,
toud, curated and cp-market used dothing, uscd books, and other
related gouds

CHRISTINE ASHBURN PHOTOGRARHY
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IMPLICATIONS: PHILIPSTOWN LAND USE INVENTORY

T mary ways the Town of Philipsfon n 1y o rural vasw. unb- 60 miles trom New Yok ity with fess thar
3% ot lang deveioped (e, buldmgs roads, drvewavs), The 1remarning land 1s mostly forested {79 $55),
followed by developed upen spaec like fawns and golt courses (74%) open water (2 %99, woodsy wetlands
(2 32, and other Tand use types (7 3% This abund ance of local natur al rescurces dud not happen be
chanee. but1s the lepacy ¥ landowners that valued the preservation ol natuie, the result of the wak

of conservation crganizations like Hudson Highlands Land Trust, Open Space Instrtute, and Scenic
Hudsun, local policies passed by municipa? leaders ta derer omer develapment, and a caommunaty culture
that values nature

The lund use inventol v estimates that out (ominunity's natu al 1esources sequestst 79 036-86,098
BITCOZe per vear These estimates highlight that the ioes of fand uses ke fotests, wetlands o1 hebds can
& the porential sout ce of significant new emassions that mahe the path to local earbon neutralis more
ditficult to achieve T addition to reducing humna-mdiiced erngsons on oyr path roward compmrnty
carbon neuniatity, we will need a coordinated plan tu protect and mavimize the sequestration set vices of
o nataial vesoutces

EHRISTINE ASHRURN PHOTOIRAPHY
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IMPLICATIONS: FORESTS

Based on our Jand use inventory eatimates, Philipstown's 26,184 acres of forest lunds annually sequester
73,829 MTCQz2e, roughly equivalent to 37% of Philipstewn’s total community-wide emissiona ench year,
In comparisan, US forests sequester almost 10% of annug] national GHG emiasions.” As forests make up
over three-quarters of Philipstown’s current land use, protecting the carbon sequeatered and stored in
forest lands and adopting proven forest I practices can p future emisalons and increase
catbon sequestration potential.

Of Philipstown's current forest lands, roughly half (51,4%, or 13,935 acres) are already partially or fully
conserved as parkland, institutionally owned and conserved properties, or privately owned properties
with conservation easements. The majority of remaining forested land is on private property. While
any future forest conservation efforts would largely target private property owners in Philipstown,
encouraging forest managemnent practices that maximize earbon sequestration would apply
community-wide.

Proven forestry practices that ean act ro remove CO2 and reduce ernissions fall inty three categories

of action: (1} avoiding eonversion of forest Iand ro other land wses (deforestation) that store less carbon
and hove lower mtes of removal; (2) converting non-forest land to forest (afforestation, reforestation) by
planting trees or Racilitating natural regeneration of trees; and (3) modifying forest management proactices
to incrense carbon stocks in forest solls or increase net remavals from the atmosphere.

One of the most promising furest practices to inerease the carbon removal capacity (e, sequestration) of
lacal forests is to target areas that have faced major distutbance (from natural digasters like Hurricane
Sandy or wildfires) and tree losses fram new pests and disease (like the emerald ash borer) for tree
planting efforts. Trec planting efforts should focus on planting specics that are local carbon removal

CHRIETINE ASHEURN PHOTOORAPHY
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champions, like red oaks and chestnut oaks, and other species that are leading the natural regeneration
of New York's forests including Ameriean beech, sugar mnaple, white ash, and red maple.” To increase

the chances that new tree planrings will thrive ¢t foresta can regenerate naturally, avea preparations
include removing dend, fallen and other mortally d d trees, r ing competing iivnsive species
from the tree planting ares, planting larger saplings (Instead of seedlings), and protecting snplings from
deer browsing through feneing and/or reducing the deer population through expanded partnerships with
local hunting organizations in forest areas rargeted far replanting.

Additional forest management practices that promote healthier existing Forests include improving the
ability of forests to resist pests and disease by biolugical control methods and planned forest diversity,
selective thinning of young understory growth tv promote higher growth of existing stands of trees, and
removal of local invasive species using binlogical control methods and remsoval of invasive vines while
deterring removal of native vines (such as grape vines and others) that are an important part of the local
ecasystem.

Implementing these types of actions have proven to significantly increase the rate of carbon rermoval (i.c,,
sequestration) in US forests, with afforestation and referestation estimated to increase carhon removal
by a range of 0.0 to .45 Grons CO2 annually for a perind of 50-100 years or more and changed forest

practi imated to increase carbon removal lvy a range of .03 to 1.6 Gtons per year C0O2
for several decades.” Compared to ather 18 reduction strateglen, these actions may prove more
affordable and result in greater emissiong removals {Figure 10),

FIGURE 101 NATURAL AND WORKING LANDS ARE COST-EFFECTIVE GGRF INVESTMENTS

Forests restoraticn & conseryation
achlsves 13 Hmas more GHE reductlons
‘than typécal GERF reductions

‘I 5

MTCalZo reduced for every $1K Invasted
®
5

Forest Health Sacramento- Clean Vahicle Sustainable Urban & Trianalt &
San Jascpiin Rebete Projact Agricuhural (=] Intercity

Daita & Conatal Landz Forestry Radl Cxpital
Watlands Conservation Progwam

Souree: Empire State Farest Products Assaciation. Nativnal context on foresss and climate, Presentation by Jed Daley.
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Opportunities for Sequestration Maximization in Forests
The Towr of Phil:pstown, local leading conservation orgamzations,

and community partoers could conduct an mventory vo identify

Undertake an taventory to ientify which torest a1eas i Philipstown Phalipstawn's largest and healthiest tree stands on unprotected
have lust significant tiees due to nataral disasier and disease 15 private propei ties, utilizing exxisting Light Detection and Ranging
priority atens bor tree piantmg effor ts (LIDAR) databases, and target them tor indridual conservation

In addition, local land consel vation o1 ganizations can update their
conseLvation easements to 1eflect forest management practices the
Gonstder establishing a Phalipstuwn Civiiian Conset vation Carps (CCC), maximize carbon sequestration
modeled on the Great Depression era work relief progiam that planted
mote than three billon t1ees and meproved forests m over 800 parhs
nationwide The Philipstewn CCC could employ local high school
students und for low-income communaty members to plant trees 1o

Lower Hudson Valley forests are regenerating new trees at such low
rates that experts have identitied them as requinng management
intervertion, largely due to overbiowsing by local deer papulations
The Town of Pralipstown and local conservation organizations can
expand partnerships with local hunting ovgamizations to expand deer
control efforts 1n forest areas targeted for replanting

disturbed w1 eas and employ 1ecommended forest mandagement practices
Funding fr the proglam vould come from a local carbon otfset action
tund, dedicated fees from new development, payment 1n Le of taxcs
from local nonprofit institutions, 1 local bend, o 1evenues ftom
develnping commumty owned 1enewable enerpy

FIGURE 11: AVERAGE ABOVEGROUND BIOMASS PER TREE OF VARIOUS SPECIES

The Town uof Philipstow n can ser annual t:2¢ planting goals to 1estuch PP - e

e —
existing forest lands or enceurage tiee planting on prvate praperiies I ]
Our communty could iin the Arkos Day Foundation's Comuiity l ; l e Red Gak |
Canapy program, wheck pravides communis, member s with the vight E & Lo GHEBINN 0K
trees to piant ard identikes the best places to plant them through g oon o
an onlme mapping taol We could also create a conununty tres- o p
stocksng nuisery program prioritizing planting of hatrve, diverse,
bgh sequestening spectes (like Red Oak, see Figure 11, ot Whte Oak), o0
adang for volunteers to glow Luget tres species saplings at home and 20t J
community garden spaces for 1eplanting 1n forest regeneration zones a0
4
0a i
—
The Town of Philipstown could revise our current Timber Harvesting S g P P O |
and Fojest Management Jocal law so that the cutting or removal of trees 130 1945 o5 wen e 180 w0
tar building constraction o1 other property alterations are replaced by Yaar
tree restoclung elsewhere on the property or i communaty forests Source: Schuster. W.S.F, CGriffin, K.L . Reth, IT, et a.. 2098, Changes i composition, situctare and abovegroend biomass aver

76 yoars (1930-2008) i the Black Rock Farest, Hadson Ilighlands. snutheastern NYS. Tive Physiolagy, 28, 5a7-549.
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IMPLICATIONS: WETLANDS

Bused on our land use inventory estimntes, Philipstown's 1,688 ncres of non-open water wetlands (i.e.,
ponds, lokes, marsh, woody wetland, and herl wetland) Ily seqr berween
2,982 and 5,318 MTCOZ/m"2/year. The upen water of the Hudson River emits an vstimated 240
MTCO2e/m’2fvenr. Wetlands nre incredibly efficlent at storing and sequestering carbon, with wetlands
estimated to hold 20%-30% of global soil carbun despite occupying only 5-8% of global land surface.”
Philipstown wetlands are part of the Eastern Mountains and Upper Midwest wetlands region, which
have the highest national carbon storage estimates and account for nearly half of wetland carbon in

the US." As wetlands contain the highest carbon stocks and sequestering potential per unit area of any
cco systems,” protecting Philipstown’s wetlands from degradation or development cnsures they will not
reduce naturally-occurring sequestration rates or hecome a source of new emissions. Figure 12 displays
Philipstown’s wetlands as classified by the 2016 National Wetlands Inventory.

CHRISTINE ARHBUAN PHOTOARARHY
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FIGURE 12: TOWN OF FHILIPSTOWN'S LAND USE/LAND COVER OF WETLANDS,
NWI (2016)

Wetland Types
and Protected Areas
of Philipstown, NY
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Cver 80% (1,407 acres) of Philipstown’s wetlands are freshwater inland wetlands and are estimsted

0 hold B5-95% of wetiand earhon sequestered in Philipstown. Stodies have shown that heavy human
disturbance of wetlands -- such as housing or commercial development, drainage, proximity to paved
areas, ar major disturbance to the natural habitat surrounding the wetinnd — can cut wetiand carbon
stucks by over 40% and pump new emissions inta the atmosphere.” Of Philipstoww's freshwater inland
wetlands, 36% are currently protected or conserved (Figure 12).

Bevond the protection of existing wetlands throngh targeted conservation, forward-thinking fresnwater
injand wetland managers are attempting to maintain and increase wetlands carbon sequestration and
storage. These pracrices inelude wetlands ecosystem restoration by removing invesive species from
wetlands areas and replanting native species, using water management to ensure existing wetlands are
Avaded periodically, and efforts to create new wetlands and punds.”

Philipstown has 281 acres of estuarine wetland (e.g. marine wetland) — Manitou Marsh and Constitution
Marsh — with a mix of water that is both saltwater tide and freshwater from the Hudsan River.
Philipstown’s marine wetlands are estimated to annually sequester between 500-1,126 MTCO2e. These
tidal wetlands are ameng tixe most preductive regions on Earth, and here in the Nnrtheast U3 they are
estimated to sequester carhon at a rate of 126 +/- 87 g-C/m'2/year.” Coastitution Marsh is protected and
managed as part of the Constitution Marsh Audubon Center and Sanctuary. Manitou Marsh is part of
the Manitou Point Preserve, currently managed by the Scenic Hudsen Land Trust. Of Philipstown's
estuarine/marine wetlands 80% are protected or comserved.

Beyend human distyrbance, the greatest threat to the carbon storing and removing productivity of tidat
wetlands is the erosion and drowning effzcts of projected sen Jevel vise.” In order to reduce the risk of
ridnl wetland loss from the projeeted rise of the Hudson River or evers plan for gains in tidal wetlands
nerenge, forwnrd thinking wetlands manngers are identifying surrounding vpland areos that can be used
for wetlands movement and expansion in the future os the Hedson River rises,

Implementing these types of aetions have proven to significantly inerease the rate of carbon removal Ge.,
sequestration) in US forests, with afforestation and reforestation estimated to increase carben remaval
by a range of 0,0 to 0.45 Gtons CO2 annualiy for 2 period of 50-100 vears or more and changed forest
management practives estimated to increase earbon removal by a range of 0.03 ta 1.6 Gtons per year CO2
for several decades. Compared to other emissiens reduction strateyics, these actions may prove more
affordable and result in greater emissions remavals (Figure 16).
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Opportunities for Preserved Carlyon Sequestration in Wetlands

Condoct a community valusteer and lecal sehoal-da en etfort

1o take depth readings and perform 4 cathon conrent analyss

of community unptotected wetlands, i order to identify whieh
Philipstown wetlands are the highest priority tor future protection
atd conservation

Wotk vith local Lonser vation o1 ganazations — ke the Hudson
Highlands Land 1tust Sceni Hudsen, amd the Open Space Instituce —
toreach out to ewvnets of propecnies that contain high value unprotected
wetlands tu consuder protection thiough o conservation easemeitt,

Appreach the Seenic Hudson Land Trust and Constitution Marsh
Audubon Center ard banctuary to learn iof etforts are underway to
anatvze upland a1eas around Constitution Mas sk and Manitou Matsh
to allow tor huture mat <h movement and expansion as the Hudson

Raver trise:.
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IMPLICATIONS: DEVELOPED OPEN SPACES

Bused on ow land use v estimates, Fhilip '8 2,437 acres of developed, opeo space (e, lawns,
patks, 1ecreation fields, golt cou sed) annually sequester between 1,786-5470 MT(02¢ T u:f Erasses nnd
law ns a1¢ the primary plants 1n our community landscape managed by Phil
emplovees, and businesses regularly These developed, open spaces provide perenmal ground cover and
can be viewed as perennial grasslands or no tilt agriculiural systems Brmaximizing the growth of
turfgrass and lawn biomass while minimizing emmassions related to lawn and tuef management practices,
FPhilspstovn’s developed, open spaces can be a significant seutce of increased carbon removal and storage

1f Philipstown ressdents’ lawn and turf management p1 actices follow national trends, half of residents
likely practice minimal input management by mowing once a week witheut i nigation, fertilizer o1
pesacide nse, nearlv 40% practice modeate input management by mowng once a week and applving
limited tartilizer, ingation, 1nG pesticide use, and 1oughly 10% practice heavy imput managetment by
hiting a lawns services company that mows once a week, 1nigates regularly, and fertibzes and applies
pesticdes at Jeast Jour times per vear

The wav manage turf g asses hos a sygmficant impact

0n Emissions y and potennnl sequesitation rates The keadmg source of carbon emissions from
rnimal and moderate input management proctives are those related to mowing with gas powered
mowers (12 $=20 6 3,/m*2/year), fullowed by indirect d with purchaged fortilizer
{0=-20.4 z/m’2/year), indirect emisalons assovated with putchased pesticides (0-2 6 p/nr2/vear), and

the cneigy water pump emussions assouiated vith 1riigation avsteras (0— 3 g/m°2fvear) High input
management practices have tar higher carbon casts, driven by higher indirect emissions assocrated with
purchased ferblizer (15 5-49 5 g/m 2/vear), indirect e ted wath purchaged pesticides

{0 8-% 6 g/m"2/vear), and the enelgy water pump cmisseons associated with urigation systems (1 6 g/m'2/
year}”

. mumcipal employees. and b

While the total carbon sequestiation rates of turf grasses and lawns utilizing heavy mpur management
practices have the potentsal to he a bit higher than other practices at the very uppet end ot the 1ange,
due ta lower associated emissions mode ate input management practices (64,480-146.400 g/m 2/vear)
have the greatest potential w maxnmize the carbon seq tion rates ol developed, open spaces in
Philipstown  Smply encontaging Phihpscown residents, nunicipal smplovees, and businesses to move
towards moderate fertiirzition, 1educed mowing, pest management, amd moderace 1rgotion could
1ne1ease Phalipstowes overall caibon sequestiation fram devetoped, open spaces by 25% °

Oppertunities for Carbon Sequestration in Developed, Open Spaces

A5 the carbon sequestration power of turf grasses and lawns comes
from the ptnmotula the growth ot healthy grasses, encourage
Philip 1 itipal employees, and businesses to
move towards moderate input tanagement practices (moderate
fertihzation, pest manageimeit, and irrigation) while mowing less
frequently This change in praciices could increase Philipstown’s
overall carbon sequestranon from developed, open spaces by over
25% " Puture communtty surveys should sk specifically about
mowmg frequency and related turf and lawn management practices

Raughly half (523 of Philipstewn i esidents reported using iorganic
producis for fertihzers, hercides or pesticides on thew lawns and
properties Encourage dents ta use lacallv-produced and organic
fertil use inteprated pest to conti ol pests naturally,
«r Use o13anic pesnudea

Aceording to household survey results, 70% of households report
gns-powered tools As the cathon enussions related to lawn mowing
are the highest som ce of emissions for conventional management
of developed open spaces, encourage Phihpstown residents tu
transinon to slechic lawn mowers, make commetcial grade electric
Inwn mower & available throngh teol lending b1 ariee, or enconrage
the development of comme cial or munwcipal landscaping services
employmg electi i mowers



PHILIPSTOWN INYENTORY REFQRT | 2020 | INPLICATIONS

IMPLICATIONS: PASTURE, GRASSLANDS, AND CROPLANDS

Based on our land use inventory eamimates, Philipstowen's 714 acres of pasture/hay fieids, unmanaged
grasslands and croplands annually sequestet betweep 679-1,721 MTCU2e We combined these ditferent
land uses 1nto a singde ¢ ategory, because maximizicg then carbon sequestiation and stolage potentil
involves many of the samc regenerative agneeluee practices

Regenerative tarming prictices 1nclude movieg to no-tli serl systems tno overturning and minimal soll
dusturhance), g1ow mg bugh carbon sequestering cover c1aps and perennial grasses, wap oved and naruial
Field fei tilizution, wse of integrated pest management ur o1ganic pesticides, and managed livestock
gazing. Recent studies show that favms thae transition to these types of practices can quadreple the
amount of earbon their lands are sequestersng and sto1ing * and spgest that regeneratiyve manapement of
ail glolval pasture and ¢1oplands could sequester 100 of total global annus! emssions

The inajority of Philipstuwirs lands in this eategory arc managed pasture and hay fields (817 acres} and
unmanoged grasslands (78 acies) These fields ae alteady no tillige and don't reguue Lover cropping
ay they are annually covered with vegetation The proven practices thit would urease the carhon
sequesti ation putential of these ficlds 1 the couverston of fields to the growth of perennnal grasses or
legumes that maximize carbun sequestranon and addmwnal fertiheation with Tocal, ot ganic compost
01 Manuie to stimulate gtowth Natwe perennmal grasses that grow well in the Hudson Valley are

bug, bleestem, fndian g ass and Shebter switchgrass * Switchgsass in particubt: prodices a goeeat deal
of bomass (30,000 th/e) and stoies a massve smount of carbon (14,250 The/ad) compared to nther
altetnarives.”

Tt 15 likedy that the maority of these felds ure unfertibzed, which redyces iomass grewth and carbon
sequestration patential Fertihration could be unproved by the addition of eompust o1 m ganic fertiigzors,
adding legumes to the field miz which fertihize nitwialiy, o mtioducing livestoch to pastures hay

fields and grasslands  Fueld triale huve derarnsti ated that applying managed meatition 3l rotational
tezhnigues thas naruialby fertilaze a field - where Inestach graze mtensively fon a shett period on = small
tempuaarily fenced ploc ot land — prodice sigmfic athy bighes bramass and carbon sequestiation iates
compared to fields just mows for hay ™

While Phifipstowt dues not have 1 sigrmificamt anaoune of tarmed lind ysed to cultivate crops (19 aces),
wi do have iy hume gadens whose awreage w 2« not estintated by oun commigiity su vey and an
setive home gardening community  Many regenesative fuming prsences that have pioven te inciease
the carbon gequest: anun and sturage potentid ot Lind used to culvrvate gatdens could be applied m o
baclyards, ruproving soil health b applring locally produced. stganic conwpost and fertilizer, includmg
planting cover tiops at the end of the growing seasen, mulching and never ivaving exposed sofl
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Opportunities for Carbon Sequestration Maximization in Pasture,
Grasslands, and Croplands

Exivting so1ls with low levels ot carbon content have more potennal
1o increase their carbon storing capacity than swtls with high levels
of varbon content Tn order tu 1dentify soals that are che hyghost
primty for improved praztices. gain permission fiom droperty

vy ners to conduct a commuinity volunteer and Jocal school-diyen
chure to take soil samples und pa form a carbon content analyas ot
o cemmutaty’s largest pastuzes, grasslands and cioplands At the
same tme document the tvpes of gasses and vegetation contenddy
grewing in aur managed and anmanaged felds

Work with volunteet propel tv vwners to transition existing helds to
perenmal grasses and support and expand the Philipsiown Pollinato
Pathway initatnve

Work with loval barming o1 ganizatens and volunteer property owners
fu experiment with small-scale managed intentional livestock gaavmy,
on earstine lands, s wetl as other regenerative tarming practices

Work with Iocal gaidening a1 ganizations — like the Philipstown Garden
Club — to conduct a survey of current household gardening, practices,
educate residents ahout regenerative g irdening prachices, and measure
gardening 1 avtice improvements and impacts over time

a7
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EMPLICATIONS: ALL OTHER SECTORS

The remaining sectura account far roughly 8% of Philipstown’s emlssions. While targeting these sectors
may not end up being a priority for mitigation, there are severnl opportunities for reducing emissions:

+ Emisslons as a result of sulid waste can be reduced by households wasting less in the first place, This
can be achieved by buying and consuming legs, buving used products racher than new (hecause they
are wrapped in less packaging, for example), and diverting waste out of the waste stream by re-using,
recycling or compasting.

+ The Village of Cold Spring’s wastewater treatment plant eoukd reduce emissions by installing solar
arrays, therely converting electricity used from dirty to renewable,

= Ajr travel should be reduced in order to reduce fossil fuel emissions; this can be achieved by taking
less flights or shorter (e, short-haul) flights.

= Households, businesses and Town operations should move te locally-produced renewable electricity
sources in order to minimize grid Josses and emissions that result from transmission and distribution
— the looger the distance from souree tu end-user, the more p ial for loss and emissivns. This
coutld be in the form of community-owned solar projects, or participating in local community selar
programs.

4 Refrigerants are some of the most patent GHGs and their leakage Into the stmosphere should be
prevetted at all costs, By the summer of 2020, the Town of Philipstown is planning to launch 2
“Refrigerant Management Program® in order to reduce leakage into the air of the extremely powerful
greenhange gases used as “refrigerants” - such as R-22, R-134a and R-410a - in our air conditioners,
eentral eooling units, refrigerators, freezers, dehumidifiers, heat pumps and car A/Cs. The program
will {2) educate the Philipstown ¢ommunity about how to properly dispase of these appliances
without leaking the refrigerants into the air; (b} offer free or low-cost pick-up and proper disposal
of these appliances from lecal homes and businesses; and {c) educate the community about the
availability of new replacement applinnces that use climate-friendly refrigerants, such as ammenia or
isobutane.

IMPLICATIONS: CARBON OFFSETS

Carbon offset puichasang will be necessary foi nur T'own to achieve carbon neutrality by 2040 A carbon
offset allawa a person or inatitution to vompensate fou the carbon ipns they are responsible for
producing by investing in offset activities which lead to 1eductions in emumsions, decieased fossil fuel
energy use, or mcreased carbon sequestration and storage by natural 1esources Local cammunities can
either purchase carbon offaets 45 part of their CAP emission reduction goals o develop canhon offset
projects purchasved by a polluter Erther way, making the eronomic and environmental henefis o a

lotal carhon offset program a 1eality will tequne local communities to develop a carbon offset piogiam
framework

There are existing carbon offset puichasing programs in the United States As a mumicipality,
Philipstown may Jook to identify “sister cities” wheie regenerative o1 other carbon sequestering work
1s being undertaken and purchase offsets directly from these siste: sites atthe mdrmdual hoysehold
level, residents can look for companies and nonprofits that deal in carbon oftsets that are certified by
auditors or stamlards groups hike “The Gold Standard” ot “Green-e * For example, conswder an air travel
trp trom New York te Lo Angeles which is 2,500 miles Accoiding to the International Civel Avianon
Otgamzatwn’s carbon enussiens caleulator, this trip will burn approximately 0 29 metri tos of
carbon per one-way frip per passenger. A household's offsets can then be purchased from a credible site
with transparent certifications, such as Tet1aPanss com, which offers carbon nitsets at roughly $11 per
MTons-C (35 per 1,000 Ibe) A toui-person household taking a round-trip NYC-LAX-NYC flight would
thus emit an estimated 2 22 MTone-C and have to purchase $25 52 worth of carbon offsets

One shoi tfall of these national programs 1s that the carbon offsetting actions e oecurring outede of
alocal mumcipality New York State's Climate Act™ calls for a net-zero carbon economy by 2050 with
85% of red g from 1educed GHG emissions and 15% coming from carbon offsets tied to
emissions-eduction of Sequestration projects primarily ocurnng within the State of New Yaik The
Climate Act is exploring 1equiring that ¢ arbon offset projects *be located in the same county, and within
25 linear nmles, of the source of emissions,” iluding projects like a/reforestation, wetlands restoration,
sustamahle management of natural and urban forests ar working lands, g1asslands, or coastal wetlands,
refngerant management, and installation of greenitg infrascructute, and that authorized offset projects
"1epresent greenhouse gag equivalent emission 1eductions of catbon sequestration that are real,
additional, verifiable, entorceable, and permanent” Tn addicion, within a yesn New York State will explore
establishmg a souial cost of carbon that will serve ax 1 monetaly estimate of the value of not ematting a
ton of g1eenhause gas emussions ™
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The limate Acts potentral requuement that carbon be otfier by emitter s locally means thae
wnnovative Joral cormmumtics that create alocal carbor offset framework can help lay the groundwork
tor a tuture where people in local e antties are paid by p ~ to Take ¢are of the natural
resatitces that suppott life and adopr behavior s that teduge carbon entissions Based on1ecent
mnovacive worh un the held,” wnpottant elements ot developing 2 logal carbon offaet tiamework could

include:

+  Develop abaseline of local carben sequestration and catbon stot age provided by existing nataial
resources This will help establish a business-as-usual staifing point to compare future <arbon
uitset prajects agawnst, helpiag to address the “additioeal” mandate of The Climate Act,

+  Keport on g1oss emisswns reductions snd net efmissions reduciions as part of the CAP, cleardly
reporting v the ecuysons reductions resulting trom carbon offset actiities,

+ Develap a fogal inventors of carbon sequestration and storage opportunitics, suck as the identified
lard avess whete spevitie offset projeces would be beneficial, types of prajects, and who the
Praperty ownas ate,

+  Develop a carbon offeet funding mechanism ta pav for puichased nffset projects tn meet CAP
1&duction goals or developed projects to secure carbon offset paymeni through The Clirate Act
The Tewn could explore the development of 4 local fund for <azhon oftsetting, modeling 1t atter the
Finget Lakes Cliie Pund, which accepts loral mametar vy donations and g1 2nis local awards to
househokls to paitiipate i carbon oftsetting action,

Develup practical and regular 'y mantained mechods for measming and venfnng ingrease:d

arbon sequesti ation and storege of loca carbon ubbsets projects to prove that they e “real This
mught imvolve wotking with partnurs with expertise in each area ber esample, Biack Rock Forest
Congortnm has measured inacased cazbon seguestsation of tree 1e-plantings in Tocal torests

for decades wsing 1 simple ind 1Rexpensre seseatch plot approach and leading wetlands and
agricultutal expects sample and tes: for changed carhon content € wbun sequestiation reselts can

be independrnthy audited by un accredived verfication bads

*  Develop a it anspai ent svstem to document carban aftset project ownezship and status, such as
1dentifving who 18 respoasibie for the praject, ics lacation and tspe. how mam carhon eredits it 1s
assigned over what teme paied, wha 12 responsible for verification. and who has puichased
the credit

a0 it Dekaing. P alierand deal s

Reinnened fim s jrodh e 76_Curbran,_peuliahts_gunlnce_bw_gitsos 3130405 vrignsl i %) 33548 In
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This Philipstown inventory is ene of the first projects undertaken by o local munictpality in New York
to establish a baseline of the carbon sequestration and carbon storage valus of local natura! resources,
a key step in establishing a Iocal carbon offset framework. We hope it contrilvites to the development
of the state lacs! carboi offset program and helps sther laca! communities prepare for a future of new
eeonamic apportunities through ecological restoration.

PHOTO EHEDIT: LEIGH BAUMANN
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IMPLICATIONS: DECIDING HOW TO COUNT LAND USE CARBON
REMOVALS AND STORAGE LOCALLY

To the comng months, the Town of Philipstown will have to decide how to account for the emissions
and removals of GHG emismong from land uses in establishing its CAP targets To date, locsl community
GHG inventaries have largely ignored measuning land wse emussions and removals unless they 1 epresent
chanpe fromn 1 baseline land use, and despite imternational and 13 1ex el of red
lands’ carbon sequestration there is no clear gundance for how Jocal communrties should address this
155U when serumg CAP taigets

For example, in the Environmental Piotection Agency’s most recent Inventol y of U S Greenbouse Gas
Enussions and Sinks 19902017 the United States reports ™ wide” greenk gases (GHGS),

1¢ , all ermssions and removals from all sectors It separates reporting of gross emissions (from energy
transportation and waste) 3 one figure and then includes GHG emissions and remonals from land use
and Jand use change 1n a separate figure, resulting m net enissions of the United States This approach 15
consistent with the 2006 IPCC Guidelines that established the international tramework for national GHG
Tepurting

Furthermone, with 1egard ta separ ating humat-caused emigsions and removals from matural emissions
wd removals. the IPCC Guidelings suggest countries idendify “managed lande” as "land where human
interventions and prachices have been applied to perform production, ecological or social functions™*
Ermissions and 1emovala from such lands are reported in national GHG mventaries and, theretore, can be
aueounted for when reporting, progiess towards achi of GHG dh aoals

In its most recent inventary, the United States reported that GHG removals from managed lands resulted
1n an 11 3% offset of gross emissions The great majority of this sequestration, some B5%, i from “forest
lands remaimng forest lands " The United States cun rently considers all land, melyding forests, in the
lower 48 states to be managed ” The United States emissions reduction targets under the Paris
Apreement 1nelud 15 from d lands ”

How leading climate sction siates plan ta aceount for carbon emissions and rernovals from land in thet
1nventories and subsequently include them in emissions reduction targets 18 unclear Galifortua currently
reporia land-reluted carbon removals throvgh their Natui al and Working Lands Inventory (NW 1), which
1n separate trom 1eportng of the California Greenhouse Gas Enissions for 2000 to 2017 Since 2014,
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California has inchided activities relaced to preserving and inereasing carbon removals from forests in
their Cap-and-Trode prograin, Furthermore, the cap-and-trade program has funded more than $60¢
million in Cnlifornin Climote Ivestments for activities like forest conservation, forest fire management,
wetlnnds restoration ond regencrative suil prometion,” Californin is currently developing the Natural
and Working Lands Implementation Plan that will set a varbon removal goal for etate land uses to be
incorporated in achieving Californin’s 2030 GHG reduction torget,

New York does not eurrently report on carbon emissions and removals from land uses in their New

York State Greenhouse Gas Tnventory: 1990-2016," In New York's recent Climate Act, which set a goal

of reaching economy-wide carbon neutrality by 2050, 15% of total reductians are expected tu come from
carbon offsets related to land uses. New York — aleng with California and 15 other states — is part of the
United Staves Climate Alliance Natural and Working Lands Challenge. ~ The Challenge commits member
states to imp ing of carbon emissions and removals from state land uses, identify and advance
practices that preserve and increase carbon removals and storage, and integrate Jand use emissions and
removals into state GHG reduction targets by 2020. These developments indicate states are aligning with
the narional approach and pushing it further) regarding carhon emissions and removals from land uses.

What does this mean for the Town of Philipstown? The inventory included in this report is consistent
with 2016 IPCC Guidelines In that we report both human-caused emissions and estimate carbon
emisalons and removals from land uses, The Town ef Philipstuwn will have to decide how to define
Tueally d or d Inids and whether te include a portion or all local carbon removals from
land use, lnnd use changes, and forestry as part of their net emissions in its target setting. For example, if
the Town decided tv count removals from munaged lands in their reduction targets as the United States
currently does, they might consider a geal of becoming a carbon hegative romimmnity st an enrlier target date,
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Challenges & Limitations

Throughout this report, we have highlighted the many challenges with attempting to abaseline
inventory of our Town's GHG emissions using natfonal, state and loea] dats snurces, and have also
dlacussed limitations of many of our assumptions, caleulations and generalizations, While this lneal
inventory ig innovative in its effort to use a local household survey to estimate consumption-hased
emissions and the carbon sequestration and storage of Philipstow’s land uses, it is worth highlighting
our major challenges and limitations:

= ‘We had to make use of stete- and national data as a proxy for some of our Philipstown household
production and consumption estimates;

= Sume state- and national data used were from prior years, which may not represent the most valid
estimates for the present;

= Our household survey sample was not necessarily representative of the entire Turwn, aver-
representing older, higher-cducated and higher-income houscholds;

= Hausehold survey dara collected did not include snme key consumption sector variahles, including
pervices consumiption and "other goods” consumption; therefare, we used national data to estimate
our emissions;

+  Land use acreage was estimated using national databases: chiefly the National Land Cover Database
and the Natlonal Wetlands Inventory. These databases ure not updated annually and also have
uneertainty in their measurement chat impacts our Town's nerenge estimates;

+ Carbon storage and sequestration estimates must be interpreted with uneertainty, and offer anly
ranges with varied figures from the liternture and praetice that make it difficulr to seleet the must
appropriate carbon multiplier based on geography and land use type.
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A wlln for the Town &f AHG bussling Iventory

hasad and
Traniportation and moblly sourses

1. On-rond tmnapormtian

‘Weé used tha USCP {Unhed States Cammunity Pratocal) to esimate the follswing For the transportation factor st In ClesrPath for both
9050ling and digsal-fuslad vehiclesx passengar, matorcycha, light truck and heavy truck tuel efficiancy (MPD: milss par gallon); CH4,”

il pmitteck and M2CYmT amittecl We ws.ed tha 2008 New York State (NYS) Department of Transportation (DGT) Mokils CO Emissions
Facrors for Projoct-Leval Microscale Anlysis to estimste the percentages of vehicle type on Phillpatown's roadways: 47.6% goscling
passenpor vehicies, 0.5% matarcycles, 45.2% gascline light trucks, 4.0% gasoline heavy trucks, Q1% diesel passenger vahicies, 0%
diiazel Ight wucks and X7% diessl heavy trucks, There is no transit flzet operating within Philipstown boundmrias.

The NYS DOT izcuas ths Raadway Inventory which classifies roadways, pravides length of ach classification zagmant within the
jurisdiction, and an sstimate of the annual average daily trafic (AADT) on that segment. Wa sacurad DOT data for Philipstown and the
Villagas of Cold Spring and Nelsomville. By multiplying road segment lengths by AADT, wa get vehicis milas travaled (VMTs) daily

The vast majority of local road classifications (Runctional classes 9 and 12) within Philipstawn do not have AADT counts in the
DAT datasat, therafore the dataset 1s favoring laryer raadways (with lowar FC classificalions), which have more traffic but do not
charactarizs the withn boundary tralfic that occurs on our smallar, local roadways. [n order bo estimate AADT on FCY and FGI9

dways in Phil < and we sveraged the AADT for sl FC2 and FCI3 rondways. respectively. in Putnam
County. We then applied these county-average AADT sstimates ta sach of Philipstawn’s, Cold Spring's and Neliomville's FC9 and FC19
roadways.

Totaling the AADT counts within the jurisdliction resulted in caily VMT of 279,228.8, or a total annual VT of 102,183,054 7,

I1. ©i-Road Tmneportation
Mid-Hudson GHE fmentory used 2007 numbers (for a 2010 proxy) on ofl-road vehicle tha U5,

Aganc,™s madal. Emi: i@ reported for Putnam County. Phillpstown residents represant 5.71
parcent of Putnam County residants (3,574 of s 99,870 population for the whola of Putnam) In 201 Tha Ceunty COZ emissions wara
reportad st 36,752 metric ton carbohedioNdn equivalent (MTCE2e), This inventery attributes 571 percant of the total, 5,587 MTCO2e, to
Philipstawn.

Il Rall Trempurtatien

skown's jurisdiction includes a rail lne on its western bordar along tha Hudscn River that cerries Amtrak snd Metro-North rail
servicas. This imventory assumes frelght rail 25 negligible (a fraight rail ling runs on the westesn bank of the Hudson River). In ordar 1o
calculate emissions for these serces, we estimated tha total miles of rail sarvice per year, the total pallons of fuel used in these trips
and ultimately, the metric tons of CO2-pquivalent,

The rail track distance # Philpstown is 10 milss. Amirak dissel train-miles per year in 2002 equaled 85,960 miles and total diesal fual
used was 224,190 gollons (Table 2-9, p. 2-1Z). Matra-North diesal train-miles per year in 2002 eourald 263,185 milas along tha Hudson
Line (Table 2-12 . 246). This invantory uses Table 2-13, p. 2-17 to astimate 5.34 gallons per train-mile, rasulting in 945,837.9 gallons of
diesel el used for the Matro-horth service in Philipstown,

Adding total fusl tso from bath Amirak sncl Matro-North service in Philipstown results in 1170.027.9 gallons of diesal used par year of
rall service within Phil jurisdi Fugl usage was to CO2e estimates using ICLErs ClaarPath tool.

IV Wyatar Tianopa riskion

Philipstown's wachem boundary is the Hudson River. Commiercial boats pass through the Phillpstown portion of the River and there Is
a [avry that departs Garion Landing in Philipstown to West Point Military Acadamy across the River to Orange Caunty. This feery is

In operation From April through May and from August thrawgh Qctoher and operates on Fridays, Saturdays and Sundays only, running
canhinuous service throughout the day with no set schadule (but vaually runs from Gartison Landing whan a Motra-North traln arrves
nwarly hourly Capproximataly 12 round-trip trips daily). We wars nol, sble 1o chtain actual data on the 'Wast Polnt Ferry sarvica line
mileage er galions of fusl 0 we used tha B i Greenhouis Gas Inventory (2¢10) o estimate smisslons The MHEHG
assigny marine off-road emissions to Putnam County st 26,650 MTCO2e. Since &l of Putnanys shamlire Is In PhRipatown, we will we
this matric a5 Philipstown's GHE smbsions.
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V. Alr Transpartstiah
There s no sirpart located within Bhllipstown's jursdietion, 5o this Inventery considars zer smissiont from air traval originating from
within Philipatown geogrmphit Bou ndsias.

Fual and

I, Elnctrichy
To calculube total snissions from rasidantinl elactnioity une, wa usad data fram tha 2018 NYS Ublity Ensrgy Reaistry (UER] for Central
Hudson Gas & Electric For tha icil ins of Phili Cold Spring and (since the iatter twa are villages
within the bouneiaries of Philiesstown, but are aot includsd in the UER's total for We th bed emi factors fram
Central Hudson's profils to calculate total

Coal »

oil <M

Bas A%

Nucléar Sd%

Hydro =%

Blomass <t

wind %

Bokar <m

Reneirolle Bioga <

Lol Waste ™

Emission rates came out to the follewing, based on the above fuel parcentagas:

coz SH.c8
CH4 naz4z2
N2 LLLPPYS
caoze s7.H08
We used the same to calculste i i as we did for ancopt we

ysed the commarlal totals instesd

il. Methane (Mxtursl gus)
No unlity rathena sales curremtly are available in Philipstown far ial or
Aource.

50 wa were able to skip this amissions

il Wood
To determing emissions from all for hesting spurces besidea aluctricity, wa first had to maka some Genaral Heatma Fusls Howing
a statistics from the 2015 Arnerican Communit, Surviy (AGS) for Phifpstown and NYS:
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o = 3593 umts} / 4280 (total units) = B4% housing ccoupancy rate,
Dceupied Single Family Datached (3SFD) = A4 x 3392 = 285) houses
Occupied Singla Farrily Attachad (O5FA) = B4 x 201 = 168 houses
Oczupiod Multi-Family (OMF) = B4 x 685 = 575 houses

Onee we estimated the number of occupled units in each categary we then applind a waightad a-argy use avarage for pach type of
housing unit to esleuiats our Adustad Housing Units (Hlad)):

Adjustad Rouslg Units (Huad) = ({108 MMBTU par year / 10B) x 2851) + ({89 / 108) x 169) + (54 / 108) x 575) = I278
Philipstawn HUadj percertoge = 3278 / 3599 = 9108%

Wa then repasted this stes using state averages rom the 2016 Amarican Communlity Survey in order to cakoulats tha NYS Hiadj and
HUadj percantage:

NYS Occupancy = 7,266,187 / 0,191,568 = 88.7%

OSFD = 3,043,600

OSFA = 360,506

OMF = 3,361,814

Huadj = 5,271,589

NYS HUad} Parcantage = 5,271,588 / 7,266,187 = 72.55%

Now that we had HUad] parcantages tor bath: Philipstawn and NY$, we could crente a retio to vse state heating fuels daza to estimate
Philipstown hezting fusts data for aach heating sovrce.

Sn. far Resldential Wood in Philipstown wa ook ths sumber of hatusehoids heatird with wood from the 2016 Amarican Communlty
Zurvey far both NYS ana Philipstown and multiplied them by the HUadi percentages;

First we took the numhber of househoids hasting with woad From the 2076 American Carmunity Survey for both NYS and Philipstown
and nwiltipiied them by the above HUadj percentages:

NYS HUadj Waod = 144,316 x 0.7255 = 104,701 heating with wood
Fhifipstown HUadj Weod = 165 x 0.9108 = 150 househoids heating with wocd

en we calculated the total Woad Use in Phillostaws by setting up the fallowing mtio:

- Wood Usa NYS (taken fram the iL.S. Energy Informatinn Administration’s 2016 Fuai Usa Data For N¥5) / (NYS HUad] Waood x NYS
Huating Dagrae Doys) = Woaod Use Phiilpstown (what we are calcolating) / (Pitlipstown HUed; Waod x Phillpstown Heating Degree
Days)

Ths, Tetal Philipstown Woed Usa = 12.4 Trillian BTU (Wood Use NYS) / 1,000,000 MMBTUY Triltian BT % {150 (Phiipstawn HUsd)
Wood x 5517 {Philipstown HDD) / (104,701 (NYS HUad] Waad) x 5642 NYS HDD) = 13,772 MMETU

This tetal was then entered into ICLE?'s ClenrPath calculator i convert the amount of wood used Into GHG amissions. The same was
done tor each af the follewing heating fuel sourcy

For eommetclal heating fuels, we had na local fual usage datn. Ve first determined the total square foctage of commercinl space In
Phillpstawn and NS, For PMlipstown we obtained the total Phillpztown commercial square lootage from the Town Assesaor's Office.
For NYS, we nultiplied the tatal watkers in NYS {2016 County Business Patremns - Ameqican Factfinder) by the natiora avaraga {since
we couldn't find a atate average) square feot per worker {2012 ELA Comn Bulding Energy C: Survay) to calculate the
total NYS conwnarclal square footage,

Total workers in Philipstown = 1904 workars (2046 Z!p Code Businuss Pattams - American Factfinder (10516 + 10524 Zlp Codss)
Total Philipstown commercial square foatape (from Towa Assessor's Oifce) = 2355000 M2

2,395,000 1t2 / 275 commarclal sltes = B702 N2 / site

2,395,000 1904 workars = 1,258 2 / worker

Total warkars in NYS = 8,178,455 {2016 County Buskess Fatlerts - American Factiinder)

Mean squara feat per worker (Natlonal avorage 5inoe we could not find a NYS svamge) = 236 112 / worker (2012 E1A Commercial
Building Enamy Ccnsumption Swrvay)
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Tatal NYS coramercial square footage = BI7B,455 workers x D36 ft2 / wonter = 7,655,085,080 112

Then, since no Jocal data was availzable or: fuel use Dercentages far PRIllgEIown, we Used the sanhe percentages from the 2016 American
Community Survey *ar household fuel use to calculats the commarcial square foctage far Philiostown wood usage, NYS Fuel Usage
Statistics cama from the 2012 EIA Commercial Sector Energy Consumption Estirnates,

NYS SF Wood = 7,655,033.840 x .02 Wood (ACS Fuel %) = 153,100,678 2

Philipstown SF Wood = 2,395,000 ft2 x 046 Wood (ACS Fuel %) = M0,I70 i2

Commercial Woed Usa Philipstown = 2,900,000,000,000 BTU / §,000,000 MMBTU/ Trillion BTL x {1K,170 x S517) / (153,100,678 =
5§42) = 5,559 MMBETU

‘This total was then entered inta ICLE('s ClearPath calculator ta convert the amount of wood usad inta GHG amissions. The same was
done for each of the following heatirg fual sourcas, In the case of wood, iowever, emissions wara not initilly complatad dus to lack of
2 wood fuel option within the ClearPath calculater for Rati bust: Ar astimate was mada jxing the residential
Statlenary combustion caiculator for wood and resuits wers entered as “direct entry in the conwmarcial ssctor. All other fue| uses were
svaltahle In both the residentia! and commarcial ermissions sactions of the ClearPath taol,

M. Propans
Wa used tha same methods o saleulate phocane usage es describad nuove with waood, except we Inserted propane usaga data from
tha 2016 ACS and 2016 EIA Fuel Use Data for both residantial and cammercial

Rasidantsl:

NYS HUad) Propans = 261,812 x 0.7255 = 190,017

Philipstown HUaj Propane = 261 x 09108 = 229

Propanse Use Philipstown = 5,529,000 barrefs X 42 gallons/barrel x (229 x 5517) / (190,017 x 5642) = 273,658 gallans

Commercial:

NYS SF Dropane = 7,656,033,880 x 036 Propanc (2016 ACS Fuel %) = 276,591,220 ft2

Philipstown SF Prapane= 2,335,000 #2 « .07 (2016 ACS Fuel ) = 167,650 flz

Commercial Propane Use Philipstown = 2,064,000 barrels x 47 gailons / barrel 067650 x 5517) / (275581220 x 5642} = 51,483 gallons

V. Heating ol and kerosens

Wa used the same methods to calculate heating oil and karasans usape as descrlbed above with wood, sxcepl we insertad haating

ol and kerosene usage data from the 2616 ACS pnd 206 E'A Fusl Use Data, Futhermore, betousa the American Community Survey
combines aata for heating ofl and kerosena inte a single percantags and also Inciudes 3 cateasry for “other fuel” we combinad henting
oll, karosene and othes fuel 5o as to inchida the of mnch in the ions, and the henting oil and karasene at
tna and. Since wa didn't bave Information on wha the "cther fuaf iz, in orlar to not averock 't, we considered il as sithar haating oil or
karosana,

NYS5 Haating Oil Consumption = 15,5100 barrels

NYS Kerasana Consumption = 602,000 barrals

Farcantaga Healing Oi: vs Kerosene based on anove NYS consimption usage:

Healing G = 9626 % and Karosene = 5.74%

State Hijzdj Heating Oll + Kerasana = 1,732,065 x 0.7255 = 1256,613

State Hiladj Haating Oil = 1.209,616

State Huadj Kerosuna = 46,397

Phillestown Huadj Oi + Kerosens = 2847 (74 4% heating + 3.4% keroszne + 125 other luel = 79% ar 2847 Houslng Units) x 0,5108 =
2593

Phillpstown Huad) Heating Oil = 2593 x 0.9626 = 2496

Philipstewin HUad] Kerosele = 2593 x 0.0374 = 97

il Hse Philipstown = 15.51L000 bamrls (0il Use State) x 42 galions/barrs! x (2593 {Phillpstawn HUadj il x SE17 {local HDEY) /
(1,208,816 (Stata HUad] Gl x 5642 istate HDDY)

Karogana Use Phiipgtowr = 02,000 barrels x 42 gallons/berrel x (37 x 5517} / {46,997 x 5642) = 51,029 gallons

Far commarcial yes, wa used the same metheds (o calculata henting oil and kerosene usage as described above, excapl wa insertad
heating sil and kerpsene usage data from the 2016 ACS and 2016 E'A Commerclal Fuel Use Data Furthermaore, because the Amaricen

197
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Community Survey comhines data fur heating oli and kerosene Inta & single percentage and atso Includes a category for “other fusl.” we
cambined healing ofl, ierosana and othar fual 1a as to Include the af wach inthe and than hwating
oll andl karosene at the s Since we didn’t heve information on what the "akher fusi® i3, in order to not overiook it, we conzidered It a3
wither haating o or keroyens.

Philipstown 5F Hesting Ol + Kerosatia = 2395.000 R2 x 0.7 Heating Oif / Keroswna / tharFusl (2016 ACS Housshald Fusl X) =
192,050 R2

Parcantagn Hesting Oil ve Kerosany basad on above NYS consumption ussge:

Haating Cil = 9626 % and Kerozans = 5.74%

Philipstown SF Heaking Oil = 892,050 R2 x .B526 = 1,821,287 f:2 of space - Heating Oil

Philipstown SF Kerosene = 1892050 Rtz x 0374 = 70,763 ft2 of space - Kerasene

NYS 5F Heating Oll + Kerosene = 7,655,035,880 x 238 Heating OilfKerosene {2016 ACS Househokd Fuel %) = 1821,898.063 Ntz
NYS SF Heating Oil = 1821898063 2 x 9626 = 1753,75%,076 ft2 of space - Heating O)

NYS 5F Kerosene = |,8ZLB9B.G63 fi2 x 0374 = 65,138,988 N2 of space - Kerosene

Cammercial £H Use Phikpstown = 8,095,000 barrels ol x 42 gallons / barrel x (1,621,287 x 5517 / (L753,759,076 x 5642) = 345259
gallans
.

= 57,000 barrels kerasene x 42 gallons / barral {70,763 x S517) / {6B,TT0,966 x 5642) = 2431

galians

Alternative Approach Compane numbzr of oil customers at state ve lacal 1o get a betler ratio to calculate ol we tried obtalning local
custemer numbers Lut were tumed down by mast local companies, 2a we decided to ke the ahove approach.

Industrial Ensrgy
Thers are na sites that are classifiad at industrial within Philipstown. according to both the EPA's Grsenhause Gas Reporting Program
and the NYSDEC's Tile ¥ Air Parrit Data Set, athough thers ars several “light industry” businessus within Philipstown, which ware
accounted for i the Commercial Energy saction above.

N and

For tha village of Cold Spring wa recalved municigal dota on tetal mass of selid waste, tck fusl tvpa (dicad) and reund-trip mileage
for and and of solid waste ta Salld

Facility fn Paskakil. NY ¢25 milasd. With this lnl'ermallen wa ware able ko usa SlaarPath to caloulnes tatal collection and transportation
amisaions, Howsevar. for the rest of Philipstowr. which Is sorved by two privata companies thet dacined to share their date. we had to
use the tollowing approach:

Basad on tha 20K Mid-Hudson GHG Emissions Invantory Average Municipal Solid Waste data for Putnam County: 4.9 Ib / parson /
day x 365,25 days = 1780.725 I / parson / yaar « 7.724 paapla {non-Cald Spring popuiatian of Philipstown) = 15,823,335.3 1b " yaar

/ 2060 b £ short ban = 6.97,81785 shart tens / yaar (which i the matric wa nesdad lo enter into ClaarPath). The avarage raund-trip
transportation route (estinated from tha cantsr of Philipstown to Reyal Carting Transfer Station in Fishldll, NY and then to Dutchess
County Resourcs Recovary Agency in Poughkaapsie, NY was 50 miles, which we entered derectly into the ClearPath Tool to calculate
transportation amissions.

II. Combustion of Solid Wasts
As described abowe, total tons of solid waste was nblzlnld frum records Just for the Village of Cold Spring, whose waste is sent to

Facility in fol The rest of Phil s covared by tws srivate companies
that declined to share their cata, so we ussd the same total solid wasta that we above for the of
HI. Composting

Ta calculate the total mass of composted solid waste in Philipstown we used the following approach using data from the EPA's "National
Overvlew: Facts and Figures About Materlals, Waste and * 2015 National Campa 23.4 million tons / 316,515,012
paopla (Unitad States population - 2015 ACS) = 0.07393 tany/person x 9695 peaple (in Philipstown in 2016 accanding to ACS) = 716.75
tons of campost totsl.
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‘Watar uno Wastewaiay

L Nirificatlas-Daniivifitation Proasts

has plant, which in locatid in shd inehaged by the Vilage of Cold Spring. Althaigh
the plant does hot Use m'nﬂnmm or danitrification ta treat the water, thare can 4t be & small -num! of nitroLms axide smissiohs
ralntud 1o the aa of the populstiah satved, 10 i order te cakculete from ' wa vaad th
bdand mathed in CledePath and addod an Industrial / Cornrmurclal Discharpe Multiplies of 1.25 sincw Hywe plant abve serves commerciel
facllitivs within tha village (based on tha suggested multiplier in the ClearPath tool).

Il Effluent Discharge

Similarly to abowe, we used the population-based ClearPath method to calculata Nitrous Orxide emissions from affluent discharge from
the predominantly aerablc-based breatment system. We slsa applied the 125 Industrial / Commercial Discharge Multiplier as described
above.

L Combustion of Blosallds and Shuige
Ta calculate tha amisskons from tha eambustion of biosalids and siudge from the Coid Spring Wastewater Treatment Plant, which

first has its biasolids and sudge trucked Lo a facility 1n Beacan, NY, whars i is dried and the water cantert Is reduced by 7.5%, and

s than truckad to New Jarsey for ncinaration. wa first assumad the anergy contant of dry hinsolids tn be 8,000 BTU/Ib (Renewable
Energy Resaurcas: Banking on Biosolids, Paga 3, National Aszociaticn of Clann Walsr Agencies 2010). Then wa gathered data from the:
treatmant plant on tha total gallons of sludgs truckad ta Beacan, and used tha NYSDEC's Converting Gaftons of Siuage to Metric Tons
auids Lo calculnbe the diily metric toas of dry biosalids.

Dry bicaclics sverage energy = G000 BTU / [ x 3204.62 b / MT = 17.626960 MMBTU / MT

Sludga hauled at 25% bicsolids = 155.000 gal x B34 b gal = 1202700 ibs x 0:025 (averaging 2-3% to 25%) = 32,3175 bbs dry sludge /
2204.62 )b / MT = 14.6589% MT / year / 365.25 days / year = 0.0401F MT / day

To cakuiata amissions fram the ransport of blosollds and sludga. from th and tha lant
In Baagon the total mumber of trips par year. the blosolids + sludee tank capasity of each truck, the reundtrip mileage for ¢ach trip, and
the milease per gallon of diesel fuel for sach truck,

‘Wastewster Transpartation:

155,000 gallans / 7500 gallang per trip ka EsrthCars in Bancon & 21 trips  14.2 miles ;oundtip / ts = 290.2 miles /4.5 mlled / gallon
disaal truck fusl afickency = £6.27 galions disse from Cold Spring to Beacon

Waste sveporated from 2.5% o 9% concentretion = 2.5 x B1% / &% = 26,28, 50 if 155,000 gallons x 2.5 % = 3875 gallans, than 3875 x
2528 /2.5 = 43,834 gallons at 3% bicsolids

From Bencon to NW Bergen County Wastewater Treatment Plank: 43,834 oallons ‘ 6500 gallons / brip = 7 brips 1 $4.8 miles rouncirip /
trip = 663.6 miles / 4.5 miles / galion diesel = 147,47 gallans diese!

Total diesel usage per year = 6827 + 147.47 = 215 74 pallons diesel

V. Septic Systoms.
We used the population-based ClearPsth method to calculate septic emissions far residents and businesses within Phibpstown that are
not served by the Cold Spring Westewater Treatment Flant (8,695 - 1971 = 7,724 population with sepbc tanks).

Agriculturs

L. Entarlc Fermsawiation

Sinca some Philinstown-Ecale dala was not easily availabls, 1o d land: iors, we first obtained
<croplanc acreage. pasture acreage and llvastock date fram bath the 2012 Census of Agncunm for MYS and Putaam County and
<craated pasture and cropland ratios ta cornpare Phiiipstown to NYS and to Putnam County. W then gatherad Iand use data for
Philipalown from NASS GeoDala CropScaps Z016. Lastly, we used tha EPA's State Invantory Tool (SIT) te calcufate emissions from
ehtetie fermentation b, entering Indormatioh oh cows, horsed, shrep, hogs, and poats,

Total Philipstown cropland area: ¥7.7 actes
Total Phllipstown pasture area: 264 acres
Putnam Sounty crontend area = 8862 acres
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Putnam Counly pesture sram = 22273 acras
Y5 cropland area: 4,329,215 acres

NYS pasture area: 1,926,695.6 ncras

Philipstown ta Putnem cropiand mtio = 0.2723

Philipstawn ta Patnem pasture miic = 01140

Tota' Philipstowm tc Putnam forrned land ratic = {4417 / 291€.5) = 01516
Philipstown to NYS cropland ratio = 0.000043

Philipstown to NYS pasture ratio = 0.00C13

Tetal Philipstown to NYS farmed {and ratio = (4417 / 6,255,310.6) = 0.0000706052
Putnam County Mzt Value of Ag. Products sold = $3,266 000

Philipstown Market Value of Ag. Products Sold = $3,256,000 x 01515 = $4983,284
Dawy caws: 620,000 x 00013 = 81 (NYS data)

Beef cows: 185 - 81 =704 (iMference)

Tota! cattle; 5,419,365 x 0.0001Z = 135 (NYS data)

Horsaes; 539 x 1140 = 1 (Putnam data)

Shaesp: ‘53 x 140 = 15 (Putnam data)

Hogs = 46,000 x 0.0001% = & (NYS data}

Goals = 25,500 x 0.00013 = 4 {NYS daln)

Total farmed area = 4417 acras

1. Fartlllzar Application

To caicuiate efnissions from fartilizer application we usad the following inathod: USDA's Natlanal Agricultura) Statistics Service {NASS)
{ist5 2 total of $28,000 spant ap synthetic fartilizer in Pulnam in 2012 (Putnam Caunty Profile). Wa then applled the Phillpstewn ta
Futnarm County Cropland Ratio from above to calcuiste Total PRIipssown Fartilizer Expenses anc entared tils data inko EPA's Stata
nventory Tosi (SIT) ko ta'culate emisslons.

Total Fhilinstawn Fertliizer Expenses: = $20,000 x 02723 = $7624 spwn! on lertilizer / $537 averzge cost in 2012 per ton of nitragen
Furtllizor = = 14,8717 short tons of synthetic feetilizer x 207185 kn / short ton = 12,689 ka of synthetic (ol

NI Manure Treatmant and Handling
‘We Bnrared alt of the above data an cows, horses, sheep, hows and aoats into the EPA's State Inventory Toel (SIT) to calculate emissions
from manura trastrnent and handiing

Proceas snd Fuglitve Emisafons

{oDs)
To calculate amis from that hava besn used ta repace Ozone-Dapleting Substances. we dre'w on data frain the
National QDS Replacemant Emissions Data Saurca: invantary of U.S, Gy and Sinks: 1 16 - lndustria’
Processes and Product Use - Tabia 4-1. From this ceta wa faund that Nations) QDS = MTCO2e /
18,558,162 {National Populatian - 2016 ACS) = D.4934 MTCOa / person. and multiplied this by the 2016 papulstian of Philipstown,

0DS Rech i = 9695 peopla x 0.4994 MTCO# / person = 4B42 MTCO2e
Upstraam Impacts & Activitios

L and SF8 from and

T> calculate the emisslons fram the leakage of the fas Sulphur i !uori SF6) from i iszio. and
distribution Hines we used the following methad: 56 Transmission and Distribution factor = 4,300,000 MTCO2g {Total National SF&
Emiswans*) / 1,762,461.630 MWh (Total National Elnctriclty Sales) = £.0011 MCO2» SF6 Emisslans / MWh. Thean we multiplisd this factor
by the used In In bath and bukdlngs and facllities to ralculate the 5F5 transmissior and
distribution amissions.

Rausidenticl: 28,400.3 MW x 0.001 2 42 MTCO2e

Commeraal: 12,6458.34 x 0.0911 = 13 MTCOZa
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“Fram: the EPA's Inventory af U.S, Greenhouse Gas Emissions and Sinks: 199C-2016 - Industrizl Processas and Produc: Use - Table 4-10S:
'SFS Emissions fram Electric Power Systems and Elecirical Eguipment Manufacturers

M. Gomumercial and Residantial Grid Los
Ta caiculate emissions fram arid Ioss for bath ard use, we applied the grid loss factor fram tha

issiors and ion ResouTe Datapase (aGRID}, and selected the Upstate NY {NYUF) grid, of which Central Hudson
Gas & Electric is a part. Wa thun ertered this grid-ioss factor as wali a3 the amourt of cammercial and residential electricity used in
Phillpstown into the ClearPath tool to calculate total grid-loss amissions.

Town of
The Town of has its owm operations

invantory. which will ba released as a separate report

-Based GHG ¥ Mathods

Canzunption-gased Accounting: Dt ssurces and collsstian
Az 'nclicated abave, wa uthized the |CLEI CrearPath Tool and the Seriefey Coo'Climate Calculator Tooi to guide our data collection fer
coraumptian-bagad accounting. The zeciors wi inzluded i 0. sonsurption-based accolnting were the following:

On-road transportation, including car usage, commuting behavios;
Adr bravel;

including h and "
+  Food consumption, including types of fcods, servings and wisere nurchasad;
+  Other housshold poods consumad, Mcluding clothing, fumniture, cail phanes, applisnces and whese these lteins are purchasad!
+ Stabionary energy, including home heating fusl and sclar array instsilations;
Services cansunptlon, Including health care, and &

Y activitles;

Whiie these two online toals sugpested impartant variablas to collsct aata on. thay relisd heevily an national- or stara-level estmators,
as well as per capita Inceme comparisons, to convert poods and services { iars inta GHG = We:
decided that callecting actuai Shillpstown resfdent data would provide us with muss accuraks and reliable consumption Informatlan far
our Tawn's astimates on tha varlables that we determined to be most important and actionable. in addition, the Iocal data pravidas a
hazaline againzt which a future survey could laentify changas in ion and g changas.

Through a short series of mastings with Task Force members and key stakehalders. we identifisd key vanables to induda in our
consumpticn inventory, as weil as ranksd the variables we felt were most impartant to cnllect local data on because it wax most likely {5
inform our mtsrvention effarts in the near Future. An exsmple of such varlables were huusehord lawn, peoparty maintanarce prctices.
Task Forca mamers wara concernad hath with tha typas of toois used ta maintain properties, as wel as the amandmants or products
buing eppliad to turf/lawns, Another axampla af such a variabis wo.ld be refigerant disposai practices because cur Yask Fores is
currentiy wer<ing on en initiative far safe disposal of appliances with qliven that icals have some of the
most potant GHG effacts in our atmasphara,
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Table Al: Measursa matsix for Phiipstawn Community Survey; 2019,

o useualar
Nt &
On-rund vahhiw embssions o]

ik
Fiee thtoun annue
Fued utficiency

Whet translt uss (o commute

CaminLting baiuiar Commuts raund-trip (weekly;

Air travel Sherl, medwm and long-haul trips (annual
Lumbar
Housabokd rencvations =t

Gaz-pownred tool ute

Non- application use
Organic application yse
Acrvage of property meneged

Landscapinn/oroper ly management.

Househotd vegetarians/vagans
Meat consumption (per day)
Typa of meat conmimed (%)
‘Whera purchase mal
Dairy cansumption (per day)

Whare purchasa dairy
Vegelablo/fruit =nnsumpu-n {per day)
ra purchas
Shack foed o nmpll-n R doy)
‘Yhera purchass sneck foods
Houtshold food waste (%)

‘Whora lood waste oos

Cluthing consumpiun (§/yvary
Apgiiancs canaumption (&/vanry
FUrmitUre EoRELMBLoN (/year)

of usen eiathi
Wihera ptchasm variowt huua-hdd punty (hood. porsansl sive producie, Sloaning produsts.
home Improvement products,
Coll phone purchiui and dnpn!al hnwry

purchasz and
Air conditioning urlt Lurchasa sid disposal histary
Carben offsat purchaca history

othar houwhald gosda & raumption

' Solur areay installation
Stationary energy Homa healing fuslfsource

Square fontage of hame:

Cwnmr/ee

% of calondar year In Phillpstown homo
Household size

Household demographics Housshold incoma

Hauschold tenure in Phikpstown

Age of respondent

Education of rezn:

Gendet ldentity phin mpnndm:

" - Adaptad [rom Christansen & Knazek (2015): The Chmale Change Attituds Surve;s
Climata changn attibdos Nournal 3 +1B), 773 788

Raspendant contsct Indormatan :;;‘;,Phum mw,‘m;’
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A Bubreammitise of the Task Farcs worket with cansullant=-gartnarg, ICLEI ko trate a housshold survey that wak made svalisble to
avary within Phil e used alraady ugwd in practice for most standard wirlsbles. Gualtions that hed to be
dusignad for purpasas apacifie to thiy eommunity Survay wors dewilcped by & trained Runaky rassirchar on the Taak Force and reviewsd
by n panol af ayparts sk KLEL A Rl st of the variabls inchidad in the hovaaheld surviy b in Table A1

Tha housahold survay was made avalabls online theough & wab-based Google form and was alsa ivadabla & 8 dovwnioadatin
doecumant on tha Task Foren wabske A paper varsion of the survay was avallable at the twa local Ivarfe, the laeal sanlor cuntir, and
the Tewn Hall ahal Village Hebs. We conductas outreach with the thrae lacal sehools to enctlrages families Lo parteipate ih the survey,
a5 well a5 conductod outreach with Iocal kusinasses thraugh the Chamber of Cammerce and with Kecal non-pralit or civic arganizations,
asiing tham to their membars to ‘We slso craatadl & pastesrd mllor that was mailed bo avery househokd In

tham ka fpate in the survey Chppandix D).

Only persans 18 yaars or okder and who are residants (full or part-time) of Philipstawn were eligible o completa the survey, We
collacted basic dsmographuc information, as well bs nnme and addrass o verify rasiciency, AR respanzas ware kept in & password-
prolected file that only the survey developer had access to and the data wns da-identified once addresses ware vesfied so that all
responses are confidential and are psed only n the aggregats. The pepar-based survey is avalisbie from Ihe authors upon request.

Tha hovsehotd survey provided data on lypes and amounts of ion by & This diata was with
emissions factors usually derived from nationelly-recognizad data sources. to calculate conmumption-bazsd smisslons.

Car trawsl: The vahicl miles and miles-per-gallon data from the survey allowsd calculation of gallons of fusf used and direct fusl
um\sslum usiiy the same emisslons factor as the production inventory. in addition, the consumption imamtory includes upstream
inhs from fusd o of 1.6Ko CO2e/gallon, and vehicle emissions of 58 pCO2e/mile.

Alr trwvalz A I mies par wers from she survey dats using the midpoint of asch flight langth
catepory For Mohts over 2300 miles, the assumed average lingth was 3500 miles. Factors. for wimissions par pascenger Mik based on
wach Hight type (short, madium or long) were weed 10 calculate #misEions,

Hame heating: Heating fusl usnge reporied on the suraey was by the direct nthe baced
Invantary. In padition, upstream fusl proguction smisniona of 163 kp/gal for heating oll and 196 korgsl for propana wers Ingiudad.
Bacyuge daia iz nok wilsbla on mlectrigity us ific to heating. waing aloshric hant pump or ware

mysumad Lo reguirs the seme gvarage hyat input as houssholds using il or propana. The heat requinsment wes converted (5 kWh psing
Bn afficiancy of 5.4 btu/kWh for basabonrd, B btu/kWh for hast pumps, and 1.9 btu/kwh for gaothermal hest pumps. In sddition, tha
cakulation assumes an 80% efficiency for fuel combushan equipment (ail or propans),

Use: Average per i use from the based inwentory was used. The estimated
electricity use far heating (as described abave) was subtractad to calculate ‘other electrioty use. A Wfe cycle electricity emissions
factar was calcwlated using the Ceatral Hudscn generation mix, and life cyclz factors for each generabion type from NREL. The resulbing
emissions factar of S42.11 s CO2e/MWh is about 4% higher than the direct emissions factor used in the production pased invertory.

HCO2e/hWh 580 70 © I ] n 4

Home jnsi iated with homa ion wars using the averagu sguara faotage reparted n the
survey and an emissions factor of 0.93 kg foot, basad on emis to produce i d over a 50
yuur IHstime of the buiking (while Hw basic structurs may last longar, many materials such as roofing and carpst will be replaced mare
Traguently).

Faad: Tha servings par parson reported through tha BUPay Wward donverted 1o grams snd multipliad by the number of peaple in
0ach housahokd. Thase ware then by por aram lactors for food did Not &k s oul grain
EO 2N persan frem USDA data was used
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Emisaions factors for most fooss wera drawn from (ones and Kammen 2015). Because that study did not include individua factors far
beaf and pork, the factors for thase ams deawn fram a WRI renost. Ermissions factars for atier food types ate roughly simitar batwsan
the WRI report and (Jones and Kammen 2015}, 't Is worth notlng that the WRI report uses a madel that accounts for land-use change
s well a3 agricultural production emissions.

Goodn snd servicen: The survay provided rate on consumption of clothing, and on furniture and sppllancas. Emissions were calcuiated
uslivg ernissions per dollar spent.

Emissiont (9COZu/5) I 750

For athar gagds and for services (which the hausehold survey did not collest data on), ernissions were calculstad using the Berkeley
ool Climaty tor with nzome set o $100,00%0; these erissions ware then multiplied by 1.0 to scale ta
$108,000/yaar, madlan household Inssme for Philingtwn in 2017

Philipctown Land Usa Inventory Mathads

Carbon Storage and Sequestration: Data sources and Callaction

Fhilipstawr: is rich in natural sesaurces and has ovar thras-clunrtars of 12s land covered in duclduous and evergreen forest, Loand use

tecisians have potential to influsnce a municipality's carkon storagie 4 d taiestration, 0 We sef ou to understand a baselie of

how our Town's Jand was classifind. Wa reterrad to sevara: online datatesas and local Jand exnerts, resesrshers and non-goversmental
t0 create a map of F

In March 2019, we organized a convening for leaders of iocat organizations already investad and partcipaticg in measuring carpon
starage or sequestration. Following this ‘nitlal discussion of experts, we oagan mapping Iand use by acreags within Phillpstawn,
identifying the following land Use categcries as critica! for understanding carbon storage srd sequestration: farests (ncluding
dvelduous, evergrecn and mixed); wetlands (ncluding 2stusring/maring dee pwater, iakes and ponds, rivurinas, froshwabor woosyy

forasted wetlands, gent wetland, astuzrine/marine o apaca [l.a, turf/
lawns], managed pastura/hay and ¥ agricul | lands fcll i d annual and parenrlal crops); and
harren ar imperviaus areas. We alsa Inciuded & way bta comuare fand use zations by identified pr arear, consarved areas,
Zoning categaries and tax parces, which will be useful for future s ion 2nd clirnate mil activities.

‘We used o vorlety of datasets to create GIS (ayers for Philipstawn, wihich alse prowided estimates of erea or acreage for the various land
categories. Th# two primary databases we used ware the Natlanal Lard Caver Database (NLCD) and the Nationa! Watlands invantory
{NWI. Additional datazals wers also uiiized. We worked with bwo GIS exuerts to pracuze clipped oata for Pl
rECUINGS SUrYST 5P W o crente a POF that allows usars bo select differant layers ta investigate land Featuras.
This map includes & sabellite irmage fram Goonle Earth &6 a basa layer. The area or acreage of the varlaus land use categories could then
be celcuiated using the GIS shapefily attribule taiies (Table AZ)
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Teble A2. Land use/ecver databases utilizad In this inventary.

Open weter
we | Pullc Use Wootly watlareds
inland use Emecgant herbacacus watlanes (i, marshas)

Duvelomed, open space (e4.. Lawns, parks, Golf courses)
staped, rpervious (0.9, bufdings, alruciures, raadsy

Barren {rock/send/xiny, vogetation <15%)

Forust, daciduous (>75% daciduois bress)

FOIGSE, avdrgraen (=75% avergroan ioos)

Forest, Mored (neither deciduous nar evergreen are >75%)

Shrubfscrub

Gressinnda/1arbaceous

National Land Gover
Datshase

200207 Public Use

Feature/hey
Culivatad <rops

Estuarine and marine deepwater {i.¢., cpen watery

Estuanra anel manns wetland ¢'a. ant herbacacus watiand)
F rgont watang {10, amargant awkaceous wattand)
Frashwater lonatact/shrul wetland fi.a. woody wetiands)
FrasMualor gont (i, opan walar)

Lakn {i.e., opan water)

Rivering

Notional Wthands

s 215 Public Use

New Yark Protected
Argns Doteiose

Boundatios of protectat armak inchuding fee-cwned prepertias and

2e18 Pubkc Use AT

Mational Conservation
Enzement Catabase

Boundarias of sasorent proparkios: nato that thase proporties are nat

2018 Pubkc Use bl Larwd

CulLlvaved Cropt 2rawn in FRIpStown: Alfalls, Apple, Christinas trags, Comn,
Cropland 205 Pubiks Use Fallow/Idl k Gals, Ot s e, Pears.

Ry#, Seybeans, Winter wheat

Highwny commorcial district
Hamlut inined use district
Hamlat ratidantial
Inetitutonal conservation
Butnmn Cawniy Zening | 2o sonty Fagturiny

flce commercistAndustis!
Rusource consarvation district
Reuzni retinnuw

Supurian rosidential

P 018 Atquired from counly | Boundarias and identfication af o paresls

Putiam County

oriCuitural Districts 2019 Acquired from county | bame as NLED desgaations

Each database analysis resulted in slightly different acreages for the various land use types, so we selacted the mast valid estimates
depanding on [and use sategory. For forested acradgs, we prioriized the NLCD's acresge astinates, For water body ar wetlands
acraage, we praritized the Natlanal Wetland Invertory, For agricultural acreage, we priositized Putnam County Agricultural Districts and
Cropland databiases, For imperyiaus ¢f barreh aZreacs, we p-lotibzad the MLCD'z estimates. We also examined the change In fand use
<catagarization frar 2007 16 20'6 using an avallable NLCD dataset to estimate if changes were emitting (e.9. foreetad land corwerted to
duvalopud space) or etoring/sinking (9. grasskand planted to orchard o forest).

Carban Skorage and Sequestration: Caleulations

In ordsr to estimate carbon srorage and Epguasteation of Philipstowr's different Jand use calvaories, we ulilized size of land uza type
and & “carbon multipller” {Tabla A3). Spacihcally, we worked with esperts in the Feld to select tha most vaiid carbon multiptiers by land
use byps for
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= Carbaon stordge - the amount of carbon bound up in carbon poole, usually in tha form af blomass (abaveground and balowgraund
ilving rmatten), s alae ivciuded dead organic matter, soil organic carbon and carbon in harvested wood praducts, alsc raferred ka
a5 carbon sock, and

= Carbon sodumatration - tha removal of carban from the stmosphere per ysar through the process of photnsynthegls, alss refarrad
e 2 carbon alnking.

For axemple, forests abaorh carban from the atmaspheea (in tha form of carbon dioxide) and store it in carbon paols in tha farm of
hiomass, such a3 In Bbovaground trees, rot systems, undergrowth, farest floor and solls, The annual absorpton Is rafarred to as tha

raLe, which k on many extarsal factors, As thesa carbon pools incrasse In size or density, they stors more
carbon, Whan thess carbon paols decompase of ae burned. they release carbon (as ida) back into the Other
axamples of carban posts include wetland peat. gvasslands (ncluding turd, lawns, pastures, hayfilkds). croplands (including row crops
and orchards), sofl orpanic carbon and landfills.

I. Forssta
For cur forast carbon saquastration multiplier, we used  value of 596.7 oCO2e/m 2fyear U190.02 9-C/m2/yr), retneved fram
researchers at the Black Rock Farest Consartium (BRFC). The BRFC has been collecting dota on carbon conkent and storage of varicus
tree types in tha Black Rock Farest for decades and recognizes this as the most appropriate carbos nmaltiplier on mrlga For mixad
forests in the Mid-Hudaon Vallay region. This carban multiplier value Is then iplied by the total o arrive
at an estimete of carban sequasterad annually In ouz forests! trees (le. abavedround biomass). Soil organic carbon an aur fores floors
arw not included in aur estimatas of forest seguestration, 5o our latest estimate can be interpreted as a floor estimate: if wa were lo
muzsure and includa the carbon sequestering of our sall arganl: carkan in sur forest Roors, our total seguestration u;
significantly higher bacausa sail sizo serves as a carban sink,

Il. Wetlands

‘Wetlands zre net cerban pools {Le., stocks): the amount of carbon they sequester in tha form ¢f sall organic carbon is graater then

their net methane oxidation emissions {Mitsch et al 2013), and in fact, watkands hald between 20 and 30 percent of the plobal 1oil
carbon pool, daspita occupying 5-8% of the globe's land surface {Nahlik & Fennsssy, 2018). The Lnttad States Seoloaical Survay (USSS)
Erstern US Carbon Storage Report recommends & watlands carbon anguastzation multipler of 484 7 g-CO2e/m*“2/veer (132.2 g-&/m 2/
¥r). However, sequestration varies by wetland typa. For exampls, Mitach et sl, (3013} founsd # sequestration rate of 454.7-688 7 a-CO2e/
m*2/year {124-180 g-C/m~2/4r) In temperate flow-through watlands, and o plier of 432.7
B'CO2e/m"2/year (118 g-C/An~2/w), cautioning that mest carben rabention oceurs bn troplcal ublropical wetiands Crak (2007) found
suguestration rates for Frastwerter, brackish and tidal marshas, ranging frem 440-050 +/= 75 g-00Za/m™2fyner (M 0+/-20 g-CAm 2/

¥1). Turunan et ek, (2002) found & sequastration rate of 30.7-i84.7 g-CO2e/m"Z/ysar (10-46 g-C/m"24y) in tmmperate North Amerkcan
pantiands. 58 snather (M st al, 20G5) provides a general ranga for wetlands of 7X.3-515.% p-COZm/m 2 /ymar (10140 g-C/m*2/yr).
Bur local watland exparts at Lamant-Coherly Earth Observatary recommend using the 2018 State of the Carbon Cycla Report which
supfests 143-7B1 g-CO2a/m"2/ymar (39-215 g-C/m2/yr) for general wetland sequestration.

Therfore, we will utiize the range of 143-781 g-COZa/m"2/year (39-213 g-C/m“2/yr) as our sequestration estimate for poncds and
freshvrater emergent harbacaous wetlands end wa will uliliza the ranga of 440-930 5-COZ2e/m*2/year (120270 g-C 'm"2fyr) for our
tdal wetland/marshes. wa ize that these multi vary yaar-io-year and by wetland Eype, so any sequestration estimates are
only Approximations and have high levels of uncertainty.

Aczording ta US Naticnal Inventory and US Community Protocol, Appendix J, woody watiands showuld be classified as forest and
therefore have the mbved Forest multiolier applied £96.7 g-CO2e/m™2/yr (190.02 g-C/m“2ATL

Far aur wetlneds carbon storage nuliplier. we referrud Lo a local wetland axpert and researcher from Lamant-Doherty Earth
Ohsarvatory, who bas been coring and analyZing wetfand peat in the Hudson Valley. The formula for eslimating carban (C) storage In
wetlands |5

€ storsd = C zontent X area of wetland X average peat depth

whereas,

€ content = % organic mattar Ipex-oreignition (LOL) X bulk dansity X average armowvnt of C In Sedgd poat

m
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Rasaarchora from Lamom-Doharty suppllad us with svarage loss-on-ignition {LO!), bulk demity and amount of carban in sadge peat
from thalr research In Corattution Marah shd Sutherland Pond snd Fan In Black Rock Forast. Wi caution that ther is signifieant
vurlabifity Inboth LCY and bulk derdity depanding on haw deep the sampls |s taken. For wample, a cors sampls near the surface of
the poat has & ughar LOI andt bulk density than & core sempls near the battam of tha peat. This is a imekion of age: & ssmpie rear the
wurface 15 vounger in yaars and tharafcre has mare organic matter that Is burned off during the LOf measuremaent pracesr, Anpthar
axample; samples coull have high bulk danaity, but rther than baing a result of high organic matter (Le, carbon) It could be & reault of
w hiuh concentration of sand or st This variability lud to » mnga in carbon contant calulsted.

To chtsin “overaos peat dopth® & smbll wroup of Task Fores valuntasrs tank to the watiands with probing sticks bo collect actual data
on peat depth (Appandix ). We ssfecred 2 of ¢ach of the 4 wetland types in our Town (8 sampling sites in tatal} and probed 7 random
sample spots in at sach alts by nsarting prahing sticks inte the “muck” as far as we could unbll the sticks reaached firm resistance, We
then avaraged the 7 sample depths for each site and used these as wstimates of "avarage peat depth.” Givan the high veriability in
many of theae variables which are dapendent on wetland tybe, wetland volume. 2ge of watland, snnual weathar pattemns, we calculated
aranga for storage: 6,000 - 63,000 g-C/m*T (which must e multiohed by an average depth of tha watiend peat). We totaled the
aversgu area of our watland types (astuarine, arina webland [i.c., marshes], woody watland, ermergent herbaceaus wetiand, snd
freshwatar pond/lakes) from our NWI1 data and then multiplied that area by the carbon coment angs and peat dapth. This range must
be interpreted with caution.

. Grasslands

Grasslands include developed opan spacas, such as lawns, trf, golf coursas and parks, as well Bs posture or hay. Graszlands are net

carbon i ith clifferant applied on how the land & maneged and cultivoted. Current ressarch

{Ziride et al, 2003 on “turf™ prass, which includes. lswns, parks, 9oif Goyrses and other devekniad DBEn sPaces. sugDests 4 range

of carbon sequestering potential. This includes averaga carbon sccumulation In Ehe form of biomass (9. net primary productivity,

5.89+/-1.26 to 12.74/-2.30 Mg-C/ha par yesr) and in sail organfc carbon dynamic accumukation (0.45+/-018 Ma-C/Ma par year).

The carbon rmultipller value ippiad dlnlnds on hcm the land is managed and cultivated: how often it & mowed, b what length

mawed, whether and i ara appllad, and how much it s sriaated, with  goal of meximizi

nrvwlh nhove= and belowground as well as mnlml:m: acll organic eontant, [t nlsa inclugas hidden carbon costs of using en-pewned
osml fuskd b

Tharefors, we spply & renpe of multiplisrs Bccording o

= Minirnal input lawms (s, mowing once a week without irrigation, tertillzer or pasticide uae); 25.4-Tid.2 g-G/Am*2/yaar,

*  "Do-M-yoursalf or medium mput lwns (Le. mowing once a week with some Irigation, fartioer ar peaticida Inputs); 80,6-183.0
@-C/m*2/yvanr; shd

= Best manageiment practice kwms (i.e., use of a lown caie sarvics ta angage In mawing and multiple ferblizer applications par year):
E1.7-204.3 g-C/m,

This results In an overall Range of 25.4 - 204.3 g-C/m” 2/year. Nationa) aslimates suggest 50 percent of turd is minimal input: I25 parcant
Is medium Ingit and 12,5 percent ks best-management practice (Zirkle et al, 2011, 10 we also appked these werghts in calculations.

For u g dure/hxy bnel Use in Phili we applied the fer “minimal input lawns™ and for managed grasstands
{a.g. for grazing or otherwise) Land use tn Philipstown, we applied the "medium input’ muitipllers because ey weve "mowsd™ and
fertilized by Ihvestock.

For grassiand carbon ctorage asHmakes, we used 4,200 g-G/m-2, as recommehded by the USGS Esstern US Carhon Starage Report.

However, we caution against use of this number piven the high variability depending on menagement pacticas,

V. Agricultural sd

Agricultural land siso has uniqua carbon extering patential, n hew thw land & managed snd cuitivated.
Conventional agricultusal practicas, which Inclyda manacropping, tlling soll, con nd of inorganic

fertilizers, pesticites, harkicides, can mull inland that s & net carbon emitter. However, whan regeneralive agricultural practicas
are utihized, the land can ba il i§ @ sysbam of fartning thot increases bicdivanity,
improves soil hesith, improves Bnd -nh-n:-: This Includes practices such 29 dharaifind planting,
perennial plarting, no or minimal soll tillags, application of compoyt, covar sopping, and manbped Wwestock grazing.
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Carbon multipliers range from 12 -200 g-C/rm~2/year, dependlg on thase agricultu:el praclices. According to Terra Genesis B: Town of 2016 GHG Inventory Summary
International, w) promotes regenerative agricultura’ pract'ces, annual cropping with cormpost Bnd creo rotation ¢ar seaueste” 200
- BOQ g-Carbon/n"2/year, comparad with maraged grazing (0-400 g=C), sitvopasture (360 - 3400 g-C), perennial seap planting (00 - OHO Emisalona by snergy Sdure:
2,600 p-C) and agrofarestry (3C0 - 4100 g-C). For this rassan, wa repork a range for sarbon sequestration rate utilizing an estimata for
corventionally cultivated (12, 12 9-C/m"2/yr) ta mirmally cover croppad/eomposted G.e., 200 ¢-C/An™2/yr) end Interpret resu’ts with Enmrgy Eource 2006 MTCO2e  Ersrgy Cost xoHo Coat par MTCO2#
caution, Emp. Commute* (62.42) - -
Electricity 89.38 g29m 12% $33238
For each reganarative practics that is applied to land, there is more carban storng/Asequestwing catential. For mxampls, in Phifipstown Fuel Oil 22037 28572 32% $1349
BN organic farm that appiles onnual compost. plants cover crops, and has a diversified crop plan yill scars leas carbon than an Gasaiine 17560 £3,007 25% $172.09
arganic farm that ulilizes ail of thase practices olus does not K1 the soil. For sarban storaga estimates wa utiizad 4,200 g-C/m*2, Diesel 20799 $32.634 0% $156.30
as racommendad by the USGS Eastern \.5. Carbon Storage Report. Hewever, we ¢autlon against use of this numbar given tra nigh Propane 069 278 o% 531691
variabitity depending on agricaltural prachces. Totak agd.0n $123,222 00% 178 taveraso)
“Mot included In Totsls.
V. Suttiemenits ahd other land uses
“Settlaments* consist of developed areas and Imiervious surfaces snd “other lsnd Lsas” cansist af bare soil, rock and barren tid. GHo Emipsions by facilty:
Because these land uses are lardely devold of hiomass, soll arganic carbon or other carbon poels, their areas are not included in carbion
storage, or emission
Table A3. Catbon starage and sequestration reultlpltars by tand ue type. Recreotion Center 18185 286 kanEi)
Fighway: Garagn + Traikat 55,57 1277 312585
Touwn Hall 4246 BEO $1007
Fovett (iiece) A 1800 i Dapot Theater 2406 2486 £6.056
wotland (ganerel; cmor g 5,000 €9000 g-C/m"T <multiplicd g y
farbracecus weHand: ponicss oy overuge peat depth (m) pns sl I s i i
CVPD Chib House 826 30 53205
6.000-88,000 g-C/m"3 <imidtisliod
Welland (astudema marshes) Eip aversge peat depth G 120-270 240-390
GLWD Pump House 2.95 5150 sz030
£,000-59,000 g-C/m3 <mut
Wottand (iwaody watlend) by auerage puat sieoth gm) b bt Highhuy 54 Thes 153 036 sHE3
Wetland {open Hudson Rivar) N/A 205 =155 CuPD Bath HoUse B0 12 573
Dipvulopud apwn §pacu (a g, 8wns, et y o4
i 4.200 g-C/ri2 2542043 a0 HowlAnd DF Fui Houte &5 3574
! 0] :
Craszhands (manosed pesture/hayy 42009 Grm'2 0.6183 2955 6720 o ol o bl s
Arden Dr Pump H: 508
Grannlands (unmaneged pesturefhayy | 4200 grc/mez 2am2 514107 bt o s b
- 4
T P — = Jyr— Philipstown Park Waicoms Skan o $2a
EVPE Slora Bam 01z oog 4366
VI. Lund Usa Changs Betwatn 2001 and 2015
4 to the LS. ity Protocol, from farest |and ta ather land usos rasults in net emissions of caroon, LVPL Work Shon ooy oM 3354

whils conversions from nen-forest land to forest iand {le., ar » result in of carbon. However,
caiculating charg#s in carhon steeks betwren land uses depends an multiple vartsies, ineleding tha forest strata, the non-forest land
category, the area converted, the ‘eimoval o emisslon factor (fe.. carbon multipier) for each catsgory, and the numbsr of yeas since
the convarsion.

Tha NLED erovides data on land use changes from 2401 ko 2015 in a singla databasa. Thii astabese, however. daes not indicate which

dirgction the changes oecur, Wo were anle ta ectimata changas in acreage by land use tyow by subtracting the NLCD-reported acreage
cf gach land use type in 2076 from the NLCD-repcrtad scraage In 2001 We then estrmated ret emission/secuestration by applying our
carbon multipliers to the acreage chanpes.
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Appendix C: Wetlands probing data collection (2019).

In order to estimate carbon storage capacity of Philipstown's wetlands, volunteers put on their muck boots and got out their kayaks and
went out to probe the depths of some of our wetlands. (Methods explained in the Methods Appendix).

Average probing depths for each wetland category sampled in Philipstown are listed in Table C1, Note that there is a large range of
peat/muck depth, even within each category, which suggests that a wetland's value as a carbon storage stock depends highly on the
specific wetland. We were unable to calculate carbon stored in our forests and grasslands because we did not have comparable soil
organic carbon depth measurements.

Table C1. Wetland probing results in Philipstown (2019)

|
WETLAMND TYPE WETLAND MAME AWG. PEAT/MUCK DEPTH (in)"

Constitution Marsh 720

Estuarine/marine wetland
Manitou Marsh 265.6

Appalachian boardwalk (Route 9/403

) . 253
intersection)
Freshwater emergent wetland

S. Mountain Pass Spur a1

Appalachian forest (north of 9/403 1.4
intersection) )
Freshwater forested/shrub wetland

Secor 5t. 14.6

403 pond (south) 356
Freshwater pond/lake

James Pond 7.3

*The peat/muck depth for Constitution Marsh was acquired from the Executive Director of the Marsh. All other average depths were sampled by volunteers.






