Appendix 12
Pathway, Strategy, and Action Matrices

Appendix 12 contains the pathways, strategies, and actions discussed in the Cross-Sector
Mitigation subcommittee during the development of the Initial Climate Action Plan (CAP).
Actions were prioritized using the framework outlined in Appendix 5. Appendices 12 includes
all the recommendations subcommittees discussed, regardless of whether they were included in
the narrative of the Climate Action Plan.

All actions listed in the matrices not included in the final CAP narrative were discussed and
important to be listed by the subcommittees but may not have full consent of all members of the
Subcommittee. Specifically, actions that were not prioritized for inclusion in the CAP may or not
enjoy consensus approval but were not advanced at this time due to the parameters imposed by
the prioritization framework. See Appendix 5 for more details on the prioritization framework.
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Electrification (Light-
duty fleet)

EV Purchase Incentives

Fund incentives for and further administration of the Incentive Program for New Plug-in Electric Vehicles (PEVs),
MileageSmart, Replace Your Ride Incentive Program and Electric Bike Incentive Program. New PEV is currently being
administered by DEV and utilities, and VTrans is planning to procure an administrator for three of the aforementioned
programs, except Mileage Smart which is being administered by Capstone Community Action. Amend program parameters
(incentive amounts, income threshold requirements, etc.) based on analysis of current program, consumer data and the
anticipated scale of need correlated to this and corresponding recommendations. Specifically, expand EV incentives; fund
used EV vehicle incentives, determine the dollar amounts and makeup of purchase incentive needed to achieve EV
deployment and equity goals, such as, if incentives are tiered, create income tiers instead of vehicle price tiers. Include
eligibility for business and municipal fleet EV purchases. Maximize existing revenue streams, maximize American Rescue
Plan Act and other potential federal funding streams to expand these programs and determine long term funding source(s)
as needed.

The program will prioritize low and moderate-income families, as it does
now. This goal and implementing program elements will be examined,
adjusted and potentially increased as needed in the future to ensure
broad, equitable access and participation.

Design and implement a vehicle efficiency price adjustment linked to new vehicle purchase and use tax within vehicle
classes to incentivize purchase of more efficient vehicles (electric vehicles in particular) and disincentivize purchase of less
efficient vehicles. Factor income and business use into the rate for potential fee relief. Determine how to best integrate this
program with the purchase incentives implemented in complimentary actions.

The program is limited to new car purchases and can be designed to
exempt certain income levels and purchasers who require a certain class
of vehicle for business and commercial use for which there may be no
cost-effective, comparable, available alternative. Also, higher income
earning Vermonters are the primary purchasers of new vehicles. This
program’s singular focus on new vehicle purchases is intended to help
address equity considerations. For Vermonters who require new vehicles
for business use, it will be important to consider and potentially exempt
any purchase for such purposes from the program.

Lead by Example (State Procurement)

Require all state fleet light-duty vehicle purchases to be electric by MY20XX.

Public Investment in Electric Vehicle Supply Equipment

Fund further build-out of DCFC (Level 3) and Level 2 EVSE based on the EVSE Deployment Plan developed by Drive Electric
Vermont pursuant to VTrans' Multipronged Vehicle Electrification Strategy and continue to coordinate regional efforts.
Incorporate prioritization of multi-family and workplace charging availability, such as equity principles and environmental
justice mapping tools into implementation of program and funding decisions.

The state will work with local public and private partners to improve
EVSE accessibility for multi-family properties, rental property dwellers,
and Vermonters living in rural areas.

Direct the PUC to work with electric utilities in developing beneficial EV charging electricity rates and alternative demand
charge rate designs for low utilization, high power charging locations.

EV specific charging rates would be available to all Vermonters and, if
based upon shared savings for load control, lower costs for all
customers. Having this additional financial incentive to help reduce
overall vehicle costs for the consumer would be another factor to help
overcome the currently higher upfront cost of EVs and allow for greater
access to the EV market for everyone.

Technology forcing regulatory programs

Adopt California Air Resources Board Advanced Clean Cars Il Regulations beginning no later than Model Year 2026, which
includes, as proposed, a 100% ZEV sales requirement by 2035, more stringent criteria pollutant emissions standards, robust
vehicle durability standard, warranty provisions, battery state of health standardization, battery labeling, and availability of
repair information to independent repair shops.

Vehicle manufacturers may have the ability to earn credits towards
compliance with ACC II by implementing equity-focused projects.
Vermonters will benefit from a more mature market delivering at
economies of scale.. Increasing the availability and overall number of
EVs generally will also help significantly drive down the cost of EVs
over time and accelerate and expand the used EV market in Vermont,
enabling increased consumer access to EVs.

Educate student drivers on benefits of electrification and
other transportation options to reduce VMT

Fund implementation and further enhancement of a unit within Vermont's driver education curriculum to educate student
drivers about electric and high efficiency transportation options, as well as how to reduce VMT via use of other
transportation options.

Education opportunities will be made available at no cost and will be
integrated into existing driver education requirements for ease of access.
EV education, information and buyer assistance support — including via
Drive Electric Vermont or otherwise — will be translated to ensure non-
English speakers can access the information.

Participate in carbon market for transportation fuels

Join the Transportation and Climate Initiative Program, when regional market viability exists; adopt rules to participate in
the TCI program starting in 2023. Enact a complementary policy that goes further to ensure equity outcomes (consider a
firewalled fund, establish an expanded equity board, direct a minimum/significant investment in LI, rural, overburdened and
underserved communities, e.g. 70%) and have funds go to transportation related or efficient transportation enabling
investments.

The TCI-P MOU requires a 35 percent minimum investment in low
income, overburdened communities and the creation of an Equity
Advisory Body. To go further to ensure better process and equity
outcomes, there is also a bill being drafted for introduction in the 2022
legislative session that will require a yearly review by a broad stakeholder
group and substantially more TCI-P revenues directed to low income,
rural, historically disadvantaged communities.

Electrification (Heavy:

Technology forcing regulatory programs

Adopt California Air Resources Board Advanced Clean Trucks Rule (an increasing percent ZEV sales requirement for
manufacturers), Low Nox Omnibus Rule (includes a more stringent NOx emission standard and lengthened useful life and
warranty), and Phase Il GHG Rule for Truck Trailers beginning no later than Model Year 2025. Fund incentives for medium
and heavy duty electric fleet purchases.

Reductions in these emissions through electrification would benefit
communities that are disproportionately impacted by poor air quality
related to transportation emissions.

Adopt California Air Resources Board Advanced Clean Fleets (an increasing percent ZEV purchase requirement for fleets)
and Innovative Clean Transit Rules (requiring all public transit agencies to transition to a 100% zero emission bus fleet by
2040) following feasibility analysis by ANR. This would 1) require public fleets to purchase ZEVs when they make new
purchases; 2) require high-priority (any entity with $50 million or more in gross annual revenue, or any broker or other fleet
owner that in combination owns, operates, or dispatches vehicles under common ownership and control that totals 50 or
more vehicles) and federal fleets to meet ZEV targets as a percentage of the total fleet starting with vehicle types that are
most suitable for electrification; and 3) set a 100% new medium- and heavy-duty vehicle ZEV sales requirement starting in
2040. This would also require, depending on the transit agency size, 25% of total new transit bus purchases to be ZEVs by

2025/2026 and 100% by 2029. This must include funding incentives for medium and heavy duty electric fleet purchases.

High

Electrification of the light-duty fleet will
have a high GHG reduction impact based
on emissions reductions shown in the
LEAP mitigation modeling work. The
initiatives contained within this pathway
are enabling actions to achieve the EV
adoption levels necessary to meet the
required GHG reduction goals. The
technology forcing regulation (ACCII)
requires increasing numbers of EVs to be
delivered for sale in Vermont. Financial
point of sale incentives enable and
encourage the purchase of the delivered
electric vehicles and should be designed
(or redesigned) with a focus on equity
and the incorporation of used EVs into
the program. The electric vehicle supply
equipment action will enable the
necessary infrastructure to support this
higher level of EV adoption and the
beneficial EV specific charging rate will be
an additional incentive to spur EV
adoption in the form of fuel cost savings,
and will have the added benefit of
allowing for managed charging by
distribution utilities. The TCI-P will be the
critical umbrella program that will
provide the funding required to
implement all of these priority actions
necessary to achieve the overall need of
light-duty vehicle electrification.

High

Cost effectiveness of
electrifying the light-
duty fleet was shown
to be high in the LEAP
modeling results.

High

Light-duty electrification is a strategy that
can easily be communicated with broad and
varied benefits to Vermonters and Vermont
itself. There are significant benefits related
to reductions in criteria pollutants that will

have health benefits for Vermonters from
the electrification of vehicles. Electrification

substitutes one technology with another
with the same relative convinience as
compared to mode switching assuming
public charging, price challenges for low and
moderate income families, and the need for
AWD and light duty trucks models are
addressed

Yes

High

Electrification of the heavy-duty fleet will
have a high GHG reduction impact based
on emissions reductions shown in the
LEAP mitigation modeling work. The
initiatives contained within this pathway
are enabling actions to achieve the EV
adoption levels necessary to meet the
required GHG reduction goals. The
technology forcing regulations (ACT and

ACF) require increasing numbers of

Cost effectiveness of
electrifying the heavy-
duty fleet was shown
to be high in the LEAP
modeling results.

Heavy-duty electrification is a strategy that
can more easily communicated with broad
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Transportation

duty fleet)

Fund programs that incentivize electric auxiliary systems, such as (but not limited to) hybrid-electric bucket trucks and
electric transport refrigeration units.

medium and heavy-duty EVs to be
delivered for sale and purchased in

Inere Is additional
uncertainty in this

ana varied benerits to vermonters and
Vermont itself. There are significant

Reductions in these emissions through electrification would benefit High Vermont. Financial point of sale Medium v?hlcle weight class High benefits related. to reductions in crltferla ves High
communities that are disproportionately impacted by poor air quality incentives enable and encourage the gl.ven the generally pollutants that will have health 'ben.eflts for
Electrify MHD vehicle auxiliary systems Fund programs that incentivize installation of electrified parking spaces in truck loading/unloading zones. related to transportation emissions. purchase of the delivered electric higher |ncvremental Yermonters from the E|E(?t|’|flcatl0rv\ F’f
. . cost, associated EVSE vehicles and heavy duty vehicles specifically
vehicles and should be designed (or L "
) ) - cost and electricity because they burn diesel fuel.
redesigned) with a focus on equity and
. . X needs, as well as
the incorporation of used EVs into the .
program.The TCI-P will be the critical emerglri\sgsttjeezhnology
The TCI-P MOU requires a 35 percent minimum investment in low umbrella program that will provide the
income, overburdened communities and the creation of an Equity funding required to implement all of
Join the Transportation and Climate Initiative Program, when regional market viability exists; adopt rules to participate in | Advisory Body. To go further to ensure better process and equity these priority actions necessary to
the TCI program starting in 2023. Enact a complementary policy that goes further to ensure equity outcomes (consider a outcomes, there is also a bill being drafted for introduction in the 2022 achieve the overall need of heavy-duty
firewalled fund, establish an expanded equity board, direct a minimum/significant investment in LI, rural, overburdened and |legislative session that will require a yearly review by a broad stakeholder vehicle electrification.
underserved communities, e.g. 70%) and have funds go to transportation related or efficient transportation enabling group and substantially more TCI-P revenues directed to low income,
Participate in carbon market for transportation fuels investments. rural, historically disadvantaged communities.
Direct federal funds to downtowns, village centers and other areas with the density and mix of use suitable for transit,
walking and biking and other non car dependent modes. (This and other needed land use and smart growth strategies to be
Work to achieve the state's land use goals further informed by and coordinated with the work of the RR+A and A+E subcommittees as well as the cross cutting group.)
Require VTrans, in coordination with the Climate Council and legislative committees of jurisdiction, to develop a state This action encompases a wide variety of
sustainable transportation implementation plan to include: 1) Identification of VMT benefits of Smart Growth, 2) VMT Cost effectiveness of VMT reduction strategies. Bike/pedestrian
reduction targets, 3) Determination of the appropriate level of investment across transportation modes to achieve short VMT reduction infrastructure and the associated non-
and long-term goals and funding necessary to achieve those goals, 4) Support of RPCs and municipalities to develop local strategies were shown motorized trips have mental and physical
Reduce VMT Increase state, regional and local capacity to implement and regional transportation planning. Plan should incorporate recommendations from UVM Transportation Research tobe !OW inthe LEA'? health benefits. In addition transit, rail and
sustainable transportation strategies Center's and Transportation for America/State Smart Transportation Initiative's analyses, respectively. modeling results. This other passenger modes also have been
As a core component of developing a state sustainable transportation implementation plan, require VTrans to develop a Modeling completed using the LEAP is due in part to the shown to have physical and mental health
multi-year plan to increase availability and use of transit and micro-transit to achieve a more robust, integrated public Low model showed the impact of YMT Low uncertainty High | benefits - more physical activity than driving Yes High
Increase walking and biking transportation system. reduction strategies to be low. surrounding emissions and often less stressful. Expanding all non
reductions associated SOV modes including transit and micro-
with these actions and transit enable greater mobility for
Increase the availability and use of public transportation  |Extend fare-free transit to all public transit users. strategi'es, as ‘,Ne” as Vermonters that have unmet transporta'tion
Fund and expand the state's Complete Streets, trails, and other bike/ped funding programs. the 'tEIat'VEIy h'gh cost . needs. TCI revenu.es a.re alsoa pOt?nt'al
Continue and expand the state's commitment to Amtrak and inter-city bus service, including micro-transit ofimplementation. likely resource to drive mves'tments in VMT
Continue state efforts to expand broadband and better understand and realize the VMT/emissions reductions benefits of | Transit and other services and modes that replace vehicle trips are and TDM strategies.
remote work/school/tele health. essential to the those that can’t afford to own or operate a vehicle.
TCI-P will be the critical umbrella program
that will provide the funding required to The cost-effectiveness
implement numerous high priority of TCI-P will depend
actions in the Cllmate Action I?Ian upon t.he actions and The co-benefits of TCI-P will be the actions
necessary to achieve the required initiatives funded by o
. L . - . . and initiatives funded by the program, but .
The TCI-P MOU requires a 35 percent minimum investment in low High emissions reductloris. Bgyond the critical High the prf)gram, b‘ft High would likely be high given the prioritization Yes High
income, overburdened communities and the creation of an Equity revenues TCI will raise, the "cap" would likely be high of cost-effective mitigation actions.
Lower carbon Join the Transportation and Climate Initiative Program when regional market viability exists; adopt rules to participate in the| Advisory Body. To go further to ensure better process and equity component of the program is anticipated given the prioritization
intensity of fuels/fuel TCl program starting in 2023. Enact a complementary policy that goes further to ensure equity outcomes (consider a outcomes, there is also a bill being drafted for introduction in the 2022 to reduce GHG emissions by of cost-effective
switching firewalled fund, establish an expanded equity board, direct a minimum/significant investment in LI, rural, overburdened and |legislative session that will require a yearly review by a broad stakeholder approximately 25 percent from 2023 to mitigation actions.
underserved communities, e.g. 70%) and have funds go to transportation related or efficient transportation enabling group and substantially more TCI-P revenues directed to low income, 2032.
Participate in carbon market for transportation fuels investments. rural, historically disadvantaged communities.
Low Low
Lower carbon intensity of fuels sold and used in on and off Determine feasibility, emissions impact and potential economic benefits of adopting a Low Carbon Fuel Standard in
road vehicles Vermont and regionally. Low Low
These programs prioritize and/or limit eligibility to low-income
individuals and families. These programs also improve access to more Low Yes Low
Public Investment in high-efficiency vehicle replacement Further fund and implement the Replace Your Ride purchase incentives, which can be accessed in combination with fuel-efficient vehicles for low-income families, helping to reduce Included in LD electrification Pathway
programs programs like Mileage Smart. household energy burdens. Low above. Low
o i Amend idling law to increase stringency and penalties for idling of vehicles (all weight classes) and expand enforcement
Increase vehicle Reduction in idling of vehicles authority to other agencies. Explore options for incentivizing the reporting of idling violations. Expand anti-idling technology Low Yes
efficiency incentive programs to apply to all vehicle weight classes where feasible. Low Low
Low
For light- and medium-duty emergency vehicles (police, sheriff, fire, etc.) require the purchase and use of idle reduction Low Yes
technologies to decrease the need to idle when emergency lights and/or computer systems are needed. Low Low
Require automatic start-stop technology for all state and municipal fleet purchases of internal combustion engine light- and |Reductions in these emissions through electrification would benefit Low Yes
medium-duty vehicles. communities that are disproportionately impacted by poor air quality. Low Low
Effective Not applicable to emissions reductions
administration and Create a climate director position in the executive branch that leads an interagency entity charged with collecting and specifically, but an action that will enable
coordination of analyzing data, planning and overseeing program implementation to assist the Climate Council planning and achievement of the implementation of the actions and Low Low
climate change the GWSA's mandated requirements over time. Expand state government capacity to support integrated climate work programs necessary to achieve the
programs and policy |Increase state government and community partner capacity |through the creation of X number of new positions. Low required reductions. High
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VTS housing ol ominated b homes bl before 197, wihover s quarter o them bl bfore 193. Thse
third of ZS vevoem of our energy expendnuves
economic challenges faced by the most. vulneveb\e Vermonters in keeping homes heated and comfortable. With a (ocns on
the most burdened households, Vermont can begin to address up clean
programs to deliver
I of the GWSA s ' various GHG
all Vermonters, espe ly ‘ggl the and energy use.
On average, \d about 10 percent. 55, P However,
the actual burden that Vermonters face ~ their spending reltive to their household income - ranges statewide from 6% to
asmuch as
When one considers the cost of housing and energy, Vermonters challenge. According
Housing Finance Agency, over 35% of all Vermont households (90,000) in the state are “cost-burdened” by their housing,
costs, meaning that either rent or mortgage, insurance, taxes and utilities consume at least 30% of their income.
25% reduction in buiding Furthermore, of t households, over a in excess of 50%. for
energy use from 2018 P related programs. For example, one of various 'While VT has extensive experience housing.
baseline by 2030, (Action # is delivering Wx services, lack offunding is | A quarter (80,000) of Vermont's roughly 330,000 h . or intended for renters. Chittenden County has the
consistent with 120,000 [ T G S e e ST e T the fundamental barrer to delivering the | hghest rate (36%) of rental housing inthe state. for Vermont is mid-
additional weatherized eg, from scale of Wi called for 19705, 1964,
buildings beyond current Fcm. red il Likely to be determined "consistent,” due to the leis |1 addition of relatively old rental pmpemes. 80% of the Vermonters ma! rent are categorized as low-
levels (approx. 30,000) a fraction of the needed support. Increased funding commensurate with the scale of Wx needed, therefore is a focus being on medium and low income Vermonters , to F ne quarter of all renters pay between Vermont utilities, | The Department of
*needs need tial federal funding (e.6., pending Infrastructure (i, those Vermonters earning less than 120%of | Focus of Wx at Scale is on making investments to currently implemented by Vermont 30- le%ohhe\rm:ome T T TS nhhelrmcnmeiov housing and energy. fficency Vermont, | Public Serivce, and
clarification/confirmation 1 " wwG bill, ARPA); Act 6: ig; Clean Heat 1 and bonding, annual medium income). Stil, a1 o Wx | utilties, Efficiency Vermont, Capstone | Global Warmi pmm willn Capstone agencies | other consumer
from Cadmus High le EAN Action Team (WWG) v 2021 Team High TBD based on meeting overall Wi goals Vermonters activities d R by v bils T80 pending C Ganahsis _|and others. advocates
1-Develop and implement a el Plan X High /A,
multi-year statewide efficiency investment in rental context. The split
“Weatherization at Scale” incentive challenge aries where the benefits f a
iniiative: transaction (e.g., an investment ina heat pump water
heater) are conferred on someone other than the party
paying the cost, Where a andlord nvests in an
efficiency measure, he or she may not see the beneits
(cost savings, comfort, avoided indoor air emissions) of
despite those being
afforded the renter. Likewise, if a renter could afford
such an effciency investment, he or she would only be.
T able to enjoy the benefits of the investment as long as
et they stayed in the building. They are not ikely to be
ety able take the water heater with them, nor would it be of
ot use to them, when they move t0 2 different buiding.
T TOBF is designed to secure support for efficiency
investments that would not only improve the quality of
the property being occupied, but only draw:
3~ Encourage utilities to develop and submit tariff on-bill the bu\\dmg However, depending on the pamculav | The Department of
financing proposals to fund efficiency investments to the Public Policy would enable renters and landlords to make | Program design the benefits, in TOBF is designed pr P efficier TOBF Public Serivce, and
Utilities Commission for review and approval pursuant to 30 Utility TOBF pilots will be y impr 'g on financial benefi addmon to carbon reductions from the landlord's Technically feasible. Utilities have the capital for funding to other consumer
VsA. 6209 underway by Q1 2022 Need to review results of TOBE ilots after, e2..6 or 12 mos. High 8D based on Wx goals _|liablity to a lender. by partcipants building, ik mfort, and avoided indoor | capacity and expertise to do this Nationally, Coops i low cost ofcapital advocates
4 -Administration appoints lead agency to coordinate.
government workforce development efforts to avoid Gwsa from 2,000 02,500 homes a year
v Starting in 2022 in 2020 t0 12.500 homes Il by 2025 and 13. 400 Iy by 2030 Med/High T80 based on meeting overall Wx goals
Likely to be determined "consistent," due tothe | Likelyto be determined "consistent,” due to the focus
> focus being on medium and low income Vermonters | being on medium and low income Vermonters
) dinating and program may be a (i, those less than 120% of f area
b enhancing counseling services to Vermonters with low and! larger sale than other 8 offered by other utl e e e e e o)
c moderate-income who could benefitfrom the State’s energy o with their Wx choice. Public Service
w savings orograms (Public Service Department) Starting in 2022 supporting the varous other o high T80 based on meeting overall Wx goals | choice. il revi il Deoartment
©
§ 1- Authorize the adoption of efficiency standards for existing
@ rental propertes, allowing for an 8-year implementation plan,
= the first 5 years of which would be marked by significant
E ton gt ea i
v ‘owners. This would be a relatively *modest standard. For Articulation of (1) the category of landlords subject to the program, i.e., eligible for program financial and
oo example, the approach adopted for this purpose in Boulder CO, props i i ; licy is rental units. P to assist low- b
.E uses a point scale that roughly equates to the 1999 IECC. *For d occupied by f 8)
T Meren:e, in 1998 Vermont enacted a more stringent statewide| funding sources; (3) scope exceptions, e. g bmldmgs that can be verified as meetmg/ex:eedmg relevznl Vermonters. P tofinance . Depending on the fics of | reduction benefits. These would include but not be Vermont utilities, | The Department of
= 2 being that , e.g., build of v hould program design, to more limited to g This action , like other| Efficiency Vermont, | Public Serivce, and
a2 the 1995 CABO/MEC and Vermont Oneyear, units for a period of por air fossil | W efforts. VT Capstone agencies | other consumer
(RPES) to the 2000 IECC. N h according rades ae technicaly moractical. High T80 based on meeting overall Wx goals | vears i d other public health benefits. deiivering these sorts of services This orogram will elv on funding being considered for the W at Scale work and others. advocates
1- Regular update of The ad f TBD based on meeting overall Wx goals, Adoption of up to date codes ‘will produce the efficiency
involves a waiting period of a combined with the amount of new 8D, d costs of adopting, ; scope of benefits tha Public Service
3-Improve the eneréy | ciminating ina net-zero reauiement by 2030 oeriod of months. Medium building to be exected in VT building codes for new buildings Vermonters e et i Department
a state-level Energy Code Crcult Rider
buildings in Vermont. initiative that provides code training and enforcement
assistance to municipalities throughout the state to ensure The adoption of updated codes Enforcment of codes wil produce the effciency and
involves a waiting period of TBD, based on benefits and costs of adopting related emissions reduction goals that one should PublicService
and energy v period of months. |megium TBD based on meeting overall Wx goals _| bullding codes for new buildings 8D expect from improved codle compliance [Department
Given the qualiy of buildings, the cost offuels, and the
number and income status of Vermonters that rent, it is
The transition required of Vermont to move to lower | criica that Global Warming Solutions Act bulldings
A CHS should ig an L long-term and just | policies incorporate social equity into recommendations.
"umbrella” policy that will animate a | plan that tes the needs «
market for lower carboninsivefuels. As | This certainly includes those communities effects on low-income households and those most
suh, s polcy does ot mandste experiencing higher 1t burdened by
actions. Instead, it for |also includes the d CHS does not negatively affect energy-
both suppliers and consumers. How fuel | lvelinoods have been buit around our current fuel | burdened Vermonters, it would need to incorporate
a CHS will depend ippl iz policies to minimize adverse effects on low-income
on what they determine where In addition to creating toreduce v "
While a CHS would in pec like a ble h with which VT oppotunities lie thier by lated ‘which . This could
15 would not o i i capab ,the d money, the CHS creates |include fuel assistance, housing, or other programs to
3 Ived in the pr f lowe a place for fability for
standard, as well. h choices of how to heat their homes. [ fossiluel to become part of Vermont's climate | Because the CHS provides a path for fuel delverers to
into its design. Because this would be a new program, Cadmus The CHS enables. 'd their ply cleaner
40% reductions by 2030 1-Implement a Clean Heat |1~ Adopt legislation authorizing the PUC to administer a Clean One year,  CHS has Further ofarious tpes o adopton T8 based.|employees hers in building a less carbon , the CHS design s
relative t0 1990 Standard h ie. Q1012024 _|stakehold High on Catimus modeling intensive enerey future for the sate. liers and their emplovees. Legislature
Pathway 2 - Reduce
building-related S
eIy for First, that have demand Today, there is some ability to control and ‘The states of Washington and Oregon
VAT manage ’ reducing Electrical both reference Bonneville Power
CERLEE ) periods. If this q id on a utility system is an available way to lower the costs | vehicles with smart chargers and homes Authority’s CTA-2045 Water Heater
use. use water heaters to help ‘when needed. Using CTA of providing energy to ratepayers. This is llustrated by _|with controllable thermostats can be Demonstration Report and Scaled
technology, util 8) ter heater: an example from the State of Rhode Island. In 2016 managed by consumers or utilities to Deployment and Demonstration of
nature of Second, at their ratepayers paid 9% ($23M) of their total charge in optimal ways to save money and Demand Response using Water Heaters
their own, and B! other dard: 8¢ Ve 1% of the Electric water heaters, with CTA 2045 Technology Brief as key
jiances. The folk partners to onof a in 3 7M) of | however, despite being. resources to cariy the opportunity
controlable water heater standard: only 10% [ than their are generall associated with grid-interactive water
The electrifcation of energy uses currently powered o thelhours of lecticty use. The abltytomave. | no avalabiefor » utlity to manage aters. The report includes highlights of
Maine by fossil fuels represents one of Vermont's greatest demand for electricity away from peaks with remotely. the business case (in the aggregate of
LD40, signed nto law n July 2021, gves auth Each year roughly 25,000 Vermont opportunities to avoid building related GHG or other Appliances like heat pump water heaters, Washington and Oregon):
0 household products, including computs househol ir water heaters. If is of high value to utiltes. When those savings are | amon other types of household and
monitors, faucets, align the standards using that number of water heaters nstalled in[with most fossil alternatives. In addition to reducing shared with ratepayers this demand response capability | commercial equipment, are subject to «Breation of a 301MW peaking plant
information from other states that regulate these products. The s(andards would take effect in January 2023. Vermont were "controllable,” that could | combustion related emissions,improving indoor air can constitute a significant source of savings. icie equivalent by 2039;
save consumers money and produce | quality, and saving consumers money, electrification The States of Oregon and state orlocal “Eong-term net present value (total
Massachusetts. significant carbon reduction benefits. It | is a low-cost and underused opton for Vermont In addition to creating to reduce all ters to be | adoption. H states like Oregon and resource) of $106 million, double this if
s, in March 2021, 17 residential would also provide the state’s utities | utilties & o air grid enabled. This provides utilties o third parties new. | Washington have adopted non-fedirally evaliated ata diectoad coirol el
for water heaters based on hbor ducts and di d building code that with asignificant demand response and | operations. & qualiy, the CHS creates a | ways to engag heaters for grid “Retroftting water heaters with CTA 8y controlable, at 1.74 compared to
located” region that new h build system dowith ( o fossi h & . By comparision, incorporating i 45as
on the grid rolled,” for salein Vermont thousands of water what one y provided by | fuel to become part of Vermont's climate solution. The | with lower cost options to ir doption of for control heaters lowers the per 1n2018, Oregon and Washington's plan to adopt | directload control); VEIC,
p demand Rhode Island limited power plants) VT utiities can| CHS enables o " 3 standard for " +340 0 800 MWh of battery storage manufacturers,
deployment on the power ANSI/CTA-2045-A or an equivalent communication interface in July 2021, set for 15 he hold and 'scale with Tesla Power PP f he buildi pump heater: h hbor tates could port, at a retrofitting appr , but that a time of day
rid, and the grids flexibily. | standard N s including gas freplaces, water cool Walts, ble and future for the state. Vermont, serving Vermont. strategy reauiring this capability to be factory and vear, Department utites




Technical _[Overall Priority
#|Pathway 2025 Goal / Metri Importancet0 2050 _ | strategies Actions Impact _|impact Notes Equity Cost Effectiveness Co-Benefits Feasibility _|Ranking
equitably - Here are by the CC
previously that we would expect to include:
Mechanisms i
Supporting existing versus new resources
In-state versus out of-state generation
all sizes (ex. (0ERs) Pathway 1: High/enabling because: 100% RPS not needed to meet
Further decre versus utilty-scale/larger DER: ither 2025 or 2030 GHG reduction goals according to the Path
inbaibnbel Develop 100% carbon free | V°r5US UHIY-scale/lrger DERs) cither 2025 or e o Depends upon design (local jobs if more local
GHG m 7% : « Scale of deployment analsys so s not a high impact near term item, butis foundational for § § o p
fo High " 217" | Depends on program design Depends upon design renewables; economy/affordability support i [Yes High
electric sector standard standard o ot 2050, | upporting goals beyond 2030 and therefore i e ot lowen e
purchases B B Time scale on which renewability is measured (ex, annual, quarterly, monthiy, hourly) by consensus of ' e g
« Incentivizing resources to deliver when needed (e.g. during peak hours, noting that in the years ahead
these are likely to shift over time; seasonal needs such as winter loads; how storage
may fitin)
Siting, including environmental, community, and transmission system considerations
Carbon impact of resources; what source/criteria are utiized
« Informed by GHG inventory recommendations
Timeline for reaching 100%
Target lower income Vermonters, multifamily, and rural areas of
Provide financial and Develop progra: regarding d related building Vermont without strong infrastructure. High co-benefits - jobs, economic activity,
Track according to for d efficiency, and i . . healthier buildings and people, greater equity -
Enable Al Pathway 2: Enabling because the very significant GHG reductions in § Depending upon tools funded and level "
Pathways . . Vermonters to upgrade | programs (EV chargers, HP, storage, etc.) and ensure that any portentially related ! Ensure direct financial support through equitable source for upgraded housing stock and access to energy
2|Vermonters to . same High/enabling onters! " High sector will not happ p > of funding — see DPS Cost of Carbon " Yes High
o eeutcation| device/equiament to programs (such as Clean if adopted, or enhanced s income qualied, plus easy financing access foralutzing same | " 78" S services, lower overallcosts (EV maintenance,
adoption data p install i i i upgrades in their design and funding| e tools as for weatherization and equipment financing, including P fossil fuel price volatilty, electric bills through
equipment models in order to enable decarbonization possible on-bill payment through electric utity billsafter pilot shared load management),safety, reiab
project for weatherization improvements currently underway.
High
+ Jobs (individual project deployment and
Depends upon specific design and cost | * 190 (individualproject deployment an
Impact is med: bling most likely, based upon already exist , but f th
ey e e e e e e e e [y P o o= A e by LN B CESG || e it i pinmiment st recovery, but purpose of these « Enabling individual and community-level
programs and regulatory authority. Willsupport GHG reduction in programs should be to more cost- Yes High
platform enabling customers benefit resiience
other sectors and grid reliabity. effectively manage DERs across the grid | ¢, "
than in the absence of such control, o
Priortize continued + Lower overall costs than in absence of
Load Management | Based upon Pathways
efficiency, along with load programs, yielding economic benefits
3| and Grid end use goals for fossil [same High/enabling
control and generation/load ‘Medium
Optimization fuel switching
matching. P e e o e High, so long as shared savings are the | Jobs (individual project deployment and
- v o T — et b takon 10 coneder o il e the omportunty 1o 80 To the extent subsidies between | nfrastructure)
, including Mediumy |IMPact s mediumy/enabling most ikely, based upon aready existing | must betaken to consider who will have the opportunity to T DO P PO e )
load/generation matching, and rae design tosupport elctrification through shared | 1%L | programs an regulatory authority. Willupport GHG reductionin | eneit,such a Time of Use rates provding variabe benefittoshft -t B 2% B 2Ll & Y| Yes High
customer savings other sectors and grid reliability. orers and udin elecrcaon” aes St dOOUHOME | vt ecesed eneayprograms | Saty
b s successfully in the past should be + Lower overall costs than in absence of
prioritized. programs,yielding economic benefits




Prioritization

# Sector Pathway 2025 Goal / Metric | 2030 Goal / Metric Importance to 2050 Strategies Actions IMPACT | COST-EFFECTIVENESS CO-BENEFITS TECHNICAL FEASIBILITY | OVERALL PRIORITIZATION Notes (Assumptions made, lumpin, etc.)
Qualitative Low, Medium, or High
This should mateh | A sectoral pathway isa Statements of measurable actiity, a benchmark, | 1y ugperationat meet the
Explanation| the GHG Emissions | high level means of achieve|  known; narrative Known; narrative P 8y e are s more or propose I
ducti v 2050 programs, projects, initiatives, plans, etc.
specific subset of pathways.
reduction requirements?
Juleast 1/3 neronie | Al Anerobic igesters
S 2 with NPDES or 1. Compl of WWTFs with (ADs) and their operational HIGH
and Industrial NPDES
e og|Pretreatment permits status. 2. For ADs without use, require an cost femisionsrecucions dono| Assmin, basd on agency knowldge and utrach,ha "¢ of municipalies hve anerobic diester
s by 078 27201 | have operational fares flare or systems for of nd asset install en odor qualify this as high, but flares| systems with potentially flares. E WWTFs capita
g by 2030. Al anerobic reuse of biogas. Evaluate biogas capture potential | beneficial use system. 3. Work with municipalitis to discuss funding options for q be | basis 4% of Vermont's population and assuming a biogas generation factor and
1 anerobic digester facilts| Medium Low HiGH reduction in surrounding ves
digester faciites have toidentify the feasibility of before beneficial 4 the present on these faciltes so | percent methane within the biogas. I the fare is non-functioning we assume that 100% of the methane
have completed communities)
completed engineering i f flaring of action would just be generated is emitted. These methane emissions, when converted to CO2e, total 3,000 MTCOZe of
engineering studies to
studies to assess biogas cannot 4R Il applicable facilties that are not ensuring they were reductions annually i the lares were operational.
assess biogas capture
capture potentialfor beneficial use to have functional flares installed by January 1, 2030. functioning properly)
Fugitive Emission Reduction| potential for benefitcal
Waste beneficil use.
WTFs use.
1. Survey WWTFs interesti ? duct
a minimum of 2 facilties | aminimum of 5 faci engine ine feasibiity and costs 2. This action would al for the purpose of using a stream to potentially create
Municipal or Industrial | Municipal orindustrial . isa high rato of population t e energy (offsetting emissions related to heating buildings or from electricity). From an inventory
PDES faciities wit PDES i for rspectiv from wastewater treatment s biogenic and so nted in the invent I
2 NPDES facltes with | NPDES faciiies with ow o oodge where GriGs on e comtured for reveeor| iSO ] or Low Low MeEDIUM ves Low erspectiv the CO2 from wastewter tratmentsbiogenic and 0 ot counted nthe nventory toal,
aerated sludge holding | aerated sludge holding e Taking that o wADs are 5o changing potentially
converted to Anerobic | converted to Anerobic septage & sludg in a defined roug A produced instead of CO2). Those adcitionsl emissions would potentially b offset by the enerey
Digesters Digesters funding mechanism to require the muncipality a::w( sludge and septage from the generated, but those not be included in
defined regional area.
15% of Municipal WWTFs| 30% of Municipal WWTFs| to perform this Based on MA case study there s a large
with energy optimization| with energy optimization 1. Offer 100% subsidized energy audits to all WWTFs with no existing audits 2. Provide annualretur oninvestmentsfor efcieny upgades at WITF. Because the emissios eductons
Reduction of Energy Used optimization of izing and operations of pumps and
3 Electricty studies and implemented | studies and implemented. Low financial support for municipalities to implement the most effective reccommended |  LOW MEDIUM Low Yes Low would be seen in the form of using less el pin the
in Wastewater Treatment blowers at WWTFs
reccomended practices | reccomended practices practices from the audit , but would that WWTFs use of
10 the low emissions total for the entire sector.
1. Survey WWTFs to determine Interest in and capacity to implement additional
dewatering 2. Subsidized engineering evaluations for all WWTFs interested in Assuming, could benefit from d equipment (94 total minus faciities with
Reduced Transportation of | reduce the number of | reduce the number of for efurbished 3 anaerabic digesters and facilties currently with de-watering equipment). Assumingan average of 1 truck|
4 Transportation | Wastewater Treatment | loads transported from | loads transported from Megium/low residual for | (>50%) to p quipment 4. | 155 all Low Low MEDIUM Yes Low per faciity per week traveling an average of 150 miles per trip and a fuel economy of 6.3 mpg (diesel).
Residuals. WWTFS by 10% by 2025 | WWTFs by 20% by 2030 sludge processing around the state for a defined time (5-10 years) for these faciltes to hire and maintain a larger Total reductions would need to be modified based on the number of faciites actually instaling new de-
toimplement & support for watering equipment.
operator training and certifcation.
a refrigerant management program (RMP),the installation of eak
Reduce fugutive emissions from refrigeration ! from high GIWP HFCs to lower GWP
5 o 1) Work with VEIC and aditional stakeholders to better understand the number and lternative. Impact s based o reductons from an RMP program s quaniiied by the CA created tool
systems by musngazmg implications and costs
oristed wihtsquing sl nipecions | Y202 used in the GHG inventory. Additionl work would need to be performed o determine how emissions
P i (RMP)and ted costs and benefit. z)wm with VEIC to perform additional m an RMP would p y overlap (or compliment)
dustralProcesses | Reduce the leskage of HECs et S oromm | ovtreach to hresholds for such a program. etection sysems. Quantication of th impactofan incentive programto v th transion toow
5 1005 Subattates) | o Refrigeration systems Medium (RM':,) e e | e e h 0  entities using over| MEDIUM MEDIUM/HIGH MEDIUM YES CONSENSUS MEDIUM igerants has not ), but woul MP prog: as there would
in Vermont i WP o e e e iesaa ey 3 cerain threshold o high GWP refrigarant and f cost shre should beprovided,with be an existing st of faciltes to target for incentives. C because
P e Y| additional outreach through work with VEIC and other stakeholders to better the costof equipment repai depends on the issue, and the cost of remgeramwncmng is aso variable,
in not needing to buy additional refrigerant. Cost .
understand the number of applicable entities and the costs and benefits of such a tigerant leaks through an
would be associated with equipment fixes, leak y
requirement MP o permanen t over time through having to purchase less
detection, and reporting. y
have either energy efficiency
bonesor domhve s significant cost increase.
1) Consider proposing legisation for extended produ requiring
End of s additional i cover the cost disposal at el
I ntify emissions impacts from and H ¥ lfe program.
Reduce the end of lfe enforcement of current HVACindustry and 2) Perf fon, utreach, and training to More investigation s needid to be able o quantify emissions impacts from and HFC end of Ife progra
Industrial Processes | emissions of HFCs from i ions ) and staff regarding i Section 608 of the ieting profbltion ag: 8 HECs at the end
6 n ' m 4 SO RLecitis e i % Low MEDIUM Low Yes Low regulation is adhered to. I il ffectv srategy, rquiring mainy outreach o
(0D Substitutes) | Refrigeration Systems in tow refrgerants nold equipment being dsposed of are| - Clean Air Act) onventing of ODS and ODS Substitutes during equipment disposal. 3 egulation s adhered to. |s potential a cost-effective strategy, requiring mainly outreach and
: education, depending on the total emissions currently being released (as opposed to being recycled or
Vermont ither destroy: aptured properly toavoid | Ensur isposal facili ppropriate EPA certfied refigerant ecovery . o g
their o i o nding for
d iate).
Provide incenti in ransit
. Provide AT ransiton CONSENSUS MEDIUM
Industial Processes | Reduce Use of HiCsin Medum efrigerant management plan) for consumers of Lumpted with RMP and
7 Refrigerant Systems in (Lumped with RMP and permanent | ' gement ? faciites. This would be 2 voluntary program that would speed the tranition to lower P " Lumped with RMP and permanent leak detection above.
(0DS Substitutes) high GWP HFC in the state to switch to lower GWP| permanent leak detection
Vermont leak detection systems above) . through the Act 65
alternatives. i systems above.
rulemaking
1. has been (use of
destroy high GWP g: and chemical
dy and d n Global Foundries,
the Public Service Department (PSD), and the Agency of Natural Resources (ANR)
througha mmission (PUC)
Industrial Processes | Reduce Process Emissions d al ! petition to b I 4 Utilty (SMU). The PUC proceeding may o N . would com (g GWP fluorinated gases o chemical
8 (semiconductor | from Semiconductor Medium/low high GWP fluorinated gases in the seminconductor | may not result n emission reductions for Global Foundries consistent with the GWSA | LOW Low MEDIUM Yes CONSENSUS MEDIUM &
substitutions in the semiconductor manufacturing process.

manufacturing)

Manufacturing

f the date of this plan, the PUC proceeding has not been concluded.
In sufficient and/or with the
GWsA necessary to ensure
the 2025, 2030, and 2050 emissions reductions requirements are met. In the event that
the PUC proceeding has not concluded by December 1, 2022, ANR will commence

rulemaking.
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