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Executive
Summary

In 2019, New York State passed the Climate Leader-
ship and Community Protection Act (Climate Law),
landmark climate legislation that altered the context
in which the Public Service Commission (PSC or
Commission) regulates and in which New York’s gas
utilities operate. Bringing emissions from New York’s
buildings—which account for nearly one third of the
State’s total greenhouse gas emissions—into line
with the Climate Law’s ambitious mandates neces-
sitates a rapid transition away from the fossil fuels
that have dominated the sector for decades.

Growing competition from non-fossil alternatives
is putting downward pressure on fossil methane
gas consumption and gas utilities’ ratepayer counts.
Zero-emission electric technologies are improv-
ing, customer preferences are changing, and state
and federal policy measures are encouraging and
enabling ratepayers to reduce or eliminate their
reliance on gas. Left unmanaged, declining gas
consumption and gas ratepayers will concentrate
growing system costs among a dwindling pool of
gas ratepayers. More ratepayers will avoid paying
for increasingly expensive gas, creating a self-rein-
forcing negative feedback loop for gas utilities, and
placing a crushing financial burden on those left on
the network, especially low-income New Yorkers.
The Commission and other state actors have yet to
intervene to avert this result.

New York's gas utilities’ responses to the Climate
Law put ratepayers at risk over the long term. Gas
utilities are increasing their investments in their high
fixed-cost pipeline networks despite growing risk
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that those networks will become obsolete due to
competition and climate policies. Over the past 10
years, the undepreciated balance of New York’s gas
utilities” investments in gas distribution infrastruc-
ture has more than doubled from $13 billion to $29
billion. Even after the Climate Law was passed in
2019, gas utilities spent nearly $5 billion on capital
investments and identified pipeline replacement
plans that would cost a minimum of $28 bil-

lion to implement.

Changes to the market for energy used in buildings
mean that gas utilities can no longer keep gas ser-
vice affordable by spreading the cost of large capital
expenditures over many decades and over a growing
ratepayer base. Today, due to the age of the gas
system, nearly 9 out of every 10 miles of distribution
mains installed are replacements. While replacing
old pipes improves system safety and reduces
fugitive emissions, the average cost to gas utilities
of doing so has ballooned to $3 million per mile.
When calculating what will actually be sought from
ratepayers, the costs more than double due to taxes,
depreciation, and the regulated rate of return in-
vestors receive. As a result, today, every time a mile
of gas main is replaced, the average cost to do so

is over $60,000 per ratepayer serviced by that line.
It is unreasonable to expect that these costs can

be recovered from ratepayers over many decades.
Both climate laws and competition encourage gas
ratepayers to opt for alternatives.

To date, New York gas utilities’ proposals for aligning
their business with the emission reduction man-



‘ ‘ Today, due to the
age of the gas
system, nearly 9
out of every 10
miles of distribution
mains installed are
replacements.”

dates in the Climate Law involve maintaining their
gas networks at scale, keeping current ratepayers
connected, and continuing to flow gas through the
system—just different gas and less of it. That is,

to reduce emissions, gas utilities propose incre-
mentally replacing fossil methane gas with a mix

of renewable natural gas (RNG) and hydrogen, with
some ratepayers partially electrifying but retaining
their connection to pipeline gas and treating it as a
supplement or backup. These proposals are flawed.
RNG does not avoid the greenhouse gas emissions
that arise from the leakage or combustion of meth-
ane. The number of resources currently needed

to produce sufficient RNG to substitute for fossil
methane gas would require twice the amount of all
the cropland currently in use in the State of New
York. As such, the use of RNG should be limited

to producing higher-value energy products for
non-residential uses. Hydrogen is even less suitable
than RNG. Existing pipeline materials and appliances
can safely accommmodate it only at low-blend con-
centrations. Like RNG, hydrogen is more valuable for
use in other hard-to-electrify sectors. Attempting
to maintain gas networks at scale to deliver these
fuels will increase ratepayer costs, leading to declin-
ing consumption and the start of a negative feed-
back loop of ratepayer exits from which gas utilities
cannot recover.

New York's legislature and Public Service Commis-
sion have an opportunity to intervene before the
economics of the state’s gas networks unravel. The
Commission, furthermore, has a duty to do so. That
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intervention can set the state’s gas utilities and
their ratepayers on the path of a managed, phased
transition away from gas. The alternative—passively
letting gas planning proceedings and rate cases roll
ahead and quietly acknowledging tensions between
gas utilities’ business model and compliance with
the Climate Law—uwill not protect New York’s gas
ratepayers nor, eventually, its taxpayers, from the
disruption that lies ahead.

An effective, managed, phased transition will require
coordinated engagement by state actors and re-
thinking of the dominant role that gas utilities have
played in charting their climate future. At the state
level, this would require updating old laws, written
with an outmoded system in mind, with new legis-
lation that envisions and enables transition. It would
also require the Commission to take a more direc-
tive role with gas utilities as they plan for Climate
Law compliance. At the regional and local levels, this
approach would require a thorough energy asset
planning process to map out energy resources and
needs, followed by coordinated measures to shift
groups of ratepayers off the gas system.

‘ ‘ The amount of cropland

needed to produce
sufficient RNG to
substitute for all fossil
methane gas in New
York would require
twice the amount of
cropland currently
used in the state.”



Key Findings

This report’s findings on the future of
New York’s gas system demand im-
mediate attention from policymakers
and regulators. Without intervention
by the legislature and state agencies,
gas utilities will continue to priori-
tize their business interests over the
public interest, and steer toward a
situation in which rates rise unsus-
tainably, compliance with the Cli-
mate Law is in doubt, and gas utilities
find themselves unable to provide
safe and reliable service at just and
reasonable rates.
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1. New York’s gas utilities continue to invest heav-
ily in their distribution networks. Their collective
balance of undepreciated distribution assets has
more than doubled over the past 10 years and
they have spent an additional $5 billion to main-
tain and expand their gas networks since the Cli-
mate Law was enacted in 2019. They are on pace
to incur, at minimum, an additional $28 billion in
capital expenditures between now and 2043.

2. Gas mains are very expensive to replace. The
average cost per mile of a gas distribution main
installed for New York's gas utilities is over $3
million, with a total cost to ratepayers that is
closer to $6 million after additional expenses are
taken into account. In New York, a mile of gas
main serves, on average, 100 ratepayers. Thus the
avoidable cost of installing new gas distribution
main averages over $60,000 per ratepayer.

3. Growing competition from non-gas alter-
natives will make gas more expensive. The
market for energy use in buildings is becoming
more competitive, undermining the primary
ways in which gas utilities have historically kept
rates affordable: ongoing network expansion
and the spreading of costs over many decades
under the assumption that the network will
see continued use.

4. Consumers want features that gas cannot
provide. Consumer preferences are changing:
desire for comfort and convenience, recognition
of potential cost savings from more efficient and
flexible devices, and concerns about the impacts
of gas and other fossil fuels on indoor air quality
and health are increasing the demand for elec-
tric appliances.



5. Consumers are already electrifying. The per-

formance of electric technologies is steadily
improving, reducing the competitive advantage
of gas for space heating, water heating, cooking,
and other applications. Consumers are respond-
ing by purchasing these technologies: more heat
pumps were installed than furnaces in 2022.

. Federal subsidies will accelerate electrification.
The trend toward electrification is being acceler-
ated by the federal Inflation Reduction Act, which
will inject $7 to 11 billion into the marketplace for
energy use in buildings, and thereby supplement
the significant policy supports already provided
by New York State to make alternatives to gas
more readily available to consumers.

. A decline in the number of gas ratepayers will
significantly increase gas rates. As competition
and climate policies put downward pressure

on gas consumption and ratepayer counts, the
costs of safely maintaining gas networks will
concentrate on the shrinking pool of ratepayers
who remain, further incentivizing ratepayer exit.
Gas utilities’ own data indicate that a 2% annu-
al decline in ratepayers and gas consumption
would drive delivery costs unsupportably high:
four times the present level by 2040 and sev-
en times by 2050.

. Intervention is needed to prevent an energy
cost crisis. Gas utilities’ current business model
cannot survive the self-reinforcing feedback loop
of ratepayer exits and increasing rates. Without
swift, proactive intervention, the Governor and
legislature will eventually face a crisis over the
widening gap between the costs of infrastructure
fewer and fewer people want to use and waning
available revenues to safely manage it.

9.

Lower-income gas ratepayers are especially
at risk. Low- and moderate- income ratepayers
are least able to make the investments needed
to exit the gas system, and so they are at risk of
being trapped and made to shoulder a dispro-
portionate share of the burden of higher energy
costs as gas rates spiral upward.

10.Proposals that rely on renewable natural gas or

1.

hydrogen are not credible. Gas utility proposals
to maintain their gas networks and comply with
the climate law by substituting renewable natural
gas or hydrogen for fossil methane lack a credi-
ble scientific or economic foundation, and they
should be viewed as dangerous efforts to further
delay the proactive management of an aging,
increasingly outmoded system.

New York should take a managed, phased
approach to gas system transition. A man-
aged, phased transition—a well-planned stra-
tegic downsizing of gas distribution networks
that minimizes stranded assets through state
and local-level planning and implementation
efforts—is necessary to help individuals and
communities end reliance on gas without com-
promising access to safe, affordable, and reliable
energy services.

12. The legislature must act to make a managed,
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phased transition possible. New York law cur-
rently impedes implementation of a managed,
phased transition. First, it imposes an “obligation
to serve” on utilities, defines that obligation as
being fuel-specific, and does not provide for
exceptions to that obligation. Second, the law
provides for a cross-subsidy that defrays the
cost of extending mains and service lines to
new ratepayers.



Recommendations

The recommendations below would
help to steer away from harm-

ful disruption, and toward a man-
aged, phased transition—a result
consistent with the vision articu-
lated in the Climate Action Coun-
cil's Scoping Plan.

Legislature

1 Update utility laws that impede
Climate Law implementation

Entity: Legislature
Timing: Immediately

Update utility laws that impede the Commission and
the utilities it regulates in implementing the Climate
Law. The update should be enacted as soon as pos-
sible. Provisions requiring amendment include but
are not limited to:

» Public Service Law sections 30 and 31 (imposing
a utility obligation to provide gas service upon re-
quest to residential would-be ratepayers and es-
tablishing a “100-foot rule” that incentivizes con-
nection and shifts its costs to other ratepayers)

» Transportation Corporations Law section 12 (simi-
lar but for commercial ratepayers)

Building Decarbonization Coalition ¢ The Future of Gas in New York State ¢ March 2023

Public

Public Service Service

Commission

Commission

F"’l
e

2 Adopt an overarching gas
planning framework to govern
filings in both the Gas Planning
docket (20-G-0131) and
Climate Law Compliance
docket (22-M-0149)

Entity: Public Service Commission
Timing: By the end of 2023

That framework should:

» Specify emission reduction obligations for
gas utilities under the Climate Law for both
2030 and 2050 and direct utilities to meet
those obligations.

» Avoid unnecessary carbon and cost lock-ins
by requiring that near-term LDC investments
be consistent with longer-term plans for
deep decarbonization to meet Climate Law
emissions mandates.

» Implement concrete recommendations from the
Scoping Plan, including halting the expansion of
gas networks and requiring zero emission appli-
ance replacements by specified dates.

» Accurately account for the lifetime costs of
pipe replacement projects for comparison with
non-pipeline alternatives and otherwise.

» |ldentify and direct stakeholders to act on oppor-
tunities for zonal phase-out and decommission-
ing of gas network segments based on potential
cost savings, emissions reductions, and improved
outcomes for end-users’ health and comfort.



3 Clarify issues related to RNG
and hydrogen

Entity: Public Service Commission
Timing: As soon as practicable

» Direct the Department of Public Service, in
collaboration with the New York State Energy
Research and Development Authority, to issue as-
sessments of the viability of RNG or hydrogen as
decarbonization solutions for New York’s buildings
in light of constraints on cost, availability, climate
impacts, and competition with other sectors also
needing to decarbonize.

» Require any gas utility’s plans or proposals in-
volving RNG or hydrogen, whether submitted to
the Commission in the context of a rate case or
non-adjudicatory docket, to carry the burden of
proof that those resources are: (1) are cost-effec-
tive relative to more readily available alternatives
such as electrification, (2) deliver additional and
directly attributable emissions reductions—in-
cluding accounting for fugitive emissions, and (3)
represent a clear best use case from a cost and
emissions perspective for RNG and hydrogen
feedstocks relative to their potential use in other
sectors such as electricity, liquid fuels or chem-
ical feedstocks.

» Scrutinize assumptions embedded in filings in
planning proceedings or rate cases about demand
for RNG and hydrogen from other sectors.

4 Steer gas utilities’ development
of their Climate Law
Compliance Pathways Studies

Entity: Public Service Commission
Timing: In response to March 2023 submissions of
study proposals

» Give direction to gas utilities regarding:
+ decarbonization strategies to model;

+ how they should model energy effi-
ciency retrofits;

+ assumptions gas utilities should make regard-
ing firming resources in the electric sector;
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+ required disclosure of assumptions about RNG
feedstocks and emissions; and

« how gas utilities should incorporate thermal
energy networks into their modeling.

» Engage an independent consultant

- direct the consultant to review utility pathways
analyses for consistency with Climate Law
emission mandates and recommendations in
the final Scoping Plan; and

authorize the consultant to request changes to
these analyses where deficiencies are identified.

Dep.artment of NEWYORK | Department of
Environmental arrortunmy | Environmental

. Conservation
Conservation

5 Medium- and long-term sector-
specific emissions reduction
targets

Entity: Department of Environmental Conservation
Timing: As part of January 1, 2024 reg-
ulation issuance

Include medium- and long-term sector-specific
emissions reduction targets for the gas system in
the emissions regulation to be adopted pursuant to
Environmental Conservation Law section 75-0109.
The price signals sent by a cap-and-invest program,
such as the one New York plans to adopt, are unlike-
ly to produce an optimal decarbonization strategy
in the buildings sector. Gas utilities have a higher
tolerance for emissions allowance costs because
they can pass those costs through to ratepayers.
And ratepayers will have both limited information
about what is affecting their bills and limited options
to respond. Because gas utilities and ratepayers

are less likely to be responsive to price signals, an
additional mechanism should further encourage

the adoption of measures that reduce emissions
from the gas system in line with the Climate Law’s
overarching target.



Introduction

New York State's Public Service Commission (PSC
or Commission) regulates the state’s gas distribu-
tion networks and the utilities that own and oper-
ate them. In 2019, New York enacted the Climate
Leadership and Community Protection Act (Climate
Law),’ committing the state to reducing its green-
house gas emissions 40% from 1990 levels by 2030
and at least 85%—with a goal of net-zero—by
2050. Additionally, the Climate Act directs state
agencies to assess their decisions in light of the act'’s
overarching goal and to avoid decisions that do not
move towards it.? As a result, the Commission must
now guide New York’s gas utilities towards compli-
ance with the Climate Law. At the same time, the
Commission must discharge its traditional duty of
ensuring that energy utilities provide safe and reli-
able service at just and reasonable rates.

The consumption of fossil methane gas delivered
by gas utilities through their distribution pipeline
networks to residential and commercial buildings
accounts for approximately 25% of New York’s
economy-wide emissions.? As such, gas utilities
will need to reduce and eventually eliminate their
use of fossil methane gas in order to comply with
the Climate Law.

Since the enactment of the Climate Law, the Com-
mission has authorized gas utilities to install and re-
place over 1,500 miles of gas mains and service lines
at a cost of nearly $5 billion.* As the Commission
explained in an August 2021 order, these authoriza-
tions reflected in part that the Climate Law was then
"a still nascent law,” whose relevant requirements

would eventually be clarified by regulations and the
adoption of the Climate Action Council's Scoping
Plan. That clarification has now occurred.®

The Climate Law does not directly prescribe how the
state must achieve its emissions mandates across
various sectors, Instead, the law establishes the
Climate Action Council, along with supporting advi-
sory panels and working groups, and instructs that
Council to develop “recommendations for attaining
the statewide greenhouse gas emissions limits” in
the form of a scoping plan.®

The Scoping Plan, which the Climate Action Council
overwhelmingly voted to adopt in December 2022,
“outlines a variety of regulatory and legal changes,
market mechanisms, and technologies essential to
achieving the goals and requirements of the Cli-
mate Law.”” With respect to the state’s buildings,
the Scoping Plan envisions electrification as the
primary means of decarbonization: it indicates that
by 2050, 85% of the building stock will have been
electrified.? To achieve that vision, the Scoping

Plan recommends requiring new construction to be
all-electric within the next five years and imposing
zero-emissions standards on space heating, water
heating, and other equipment installed in existing
buildings shortly thereafter—standards that would
disallow combustion of fossil methane gas.” With
respect to the gas distribution system, the Scop-
ing Plan is unequivocal that there will be a “transi-
tion away from fossil natural gas” and that the gas
distribution system, which comprises nearly 50,000
miles of gas lines, must undergo “strategic down-
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‘ ‘ With respect to the
gas distribution
system, the Scoping
Plan is unequivocal
that there will be a
“transition away from
fossil natural gas”

sizing and decarbonization.”® The contents of the
Scoping Plan will be embodied in New York's next
State Energy Plan," which is binding guidance on

the Commission.™

The Climate Law also directs the Department of
Environmental Conservation (DEC) to adopt regula-
tions that ensure compliance with statewide 2030
and 2050 emissions limits.” Those regulations,
which are slated for adoption by January 1, 2024,
must codify “legally enforceable limits, performance
standards, or measures or other requirements” and
reduce emissions from “sources™ Importantly, these
regulations must “[rleflect, in substantial part, the
findings of the scoping plan.”’®

Based on the final Scoping Plan, the future of New
York's buildings sector is now largely established:
over the next thirty years, pursuant to regulations
and standards adopted under the Climate Law,
New York's residential and commercial buildings will
electrify with few exceptions. The final Scoping Plan
also establishes that widespread electrification will
directly impact the state’s sprawling fossil methane
gas distribution system and the gas utilities that own
and operate it, such that those gas utilities “need to
transform their business models."'®

While the Scoping Plan clarifies where New York's
building sector will arrive by 2050, the path that
gas utilities will take to effectuate their part of that
vision must still be prescribed. In contrast to its de-
tailed and time-bound recommendations for elec-
trifying New York’s buildings, the Scoping Plan does
not suggest many concrete regulatory measures to
the PSC and other agencies to manage the transi-

tion away from fossil methane gas or the attendant
transformation of gas utilities. Instead, it offers “a
framework” of “key principles,” research, consider-
ations, and priorities for a coordinated multi-agency
plan.”” Put another way: the Scoping Plan instructs
the PSC to delineate the path forward with due con-
sideration for the vision and policy measures recom-
mended for the buildings sector.

The framework put forward by the Scoping Plan
maps onto proceedings that the Commission has
already initiated: the Gas Planning Proceeding in
2020 and the Climate Law Compliance Proceeding
in 2022."® Two orders issued by the PSC in those
proceedings on May 12, 2022, direct gas utilities to
begin planning the required transformation. Each
gas utility is required to develop a long-term plan
that forecasts demand and supply; identifies meth-
odologies for forecasting reliability; includes differ-
ent scenarios—among them a "no infrastructure op-
tion” that excludes new mains or service lines—for
matching supply to demand reliably; and is reviewed
by an independent third-party consultant retained
by the Commission.” As for the Climate Law Com-
pliance Pathways Studies, the gas utilities must draft
a Study Proposal that:

shall include an assessment of the Utilities’
proposed projects and programs need-

ed to achieve the Climate Law's goals and
statewide emissions limits, potential carbon
dioxide equivalent reductions per year, million
British Thermal units (MMBTU) reductions in
billed annual usage, and the numbers of cus-
tomers heating with gas in residential, com-
mercial, and industrial classes per year under
different scenarios, including a scenario that
assumes full electrification where the utility is
reasonably capable of providing an alternative
energy option to natural gas.?®

Further, the Study Proposal must identify barriers to
emissions reductions and consider how gas utili-
ties can avoid burdening communities designated
as “disadvantaged” under the Climate Law.?' These
planning processes are both just beginning and will
be guided by the Commission in accordance with
the constraints imposed by relevant law.
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This report aims to assist the Com-
mission and other stakeholders at
this critical, early moment in gas dis-
tribution system transition planning.
It draws on existing research and
adds new data and analysis on sever-
al key topics, such as costs of the gas
distribution system, the fragility of
gas utility business models to com-
petition from new electric technolo-
gies, the hurdles to substituting fuels
like renewable natural gas (RNG) or
hydrogen for fossil methane gas, and
the benefits and pitfalls of pathways
studies. This report also offers a syn-
thesis of these and other factors in

a scenario-based discussion of po-
tential approaches to gas distribu-
tion system transition. It is organized
in four sections.

Section 1 provides an overview of
New York’s gas distribution system,
including its growth, extent and
associated costs.

These costs include both direct expenses, such as
the capital and operations costs recovered from
ratepayers by gas utilities, as well as indirect costs,
such as global and local emissions. Crucially, even
the direct costs of the system are substantially
obscured from ratepayers, owing to depreciation
practices that became conventional thanks to a
stable pattern of system growth over decades. As
this section explains, the age of the system and lack
of prospects for its continued expansion ensure that
its present cost—both systemwide and to individual
ratepayers—will increase markedly if the system
persists at its present scale.

Section 2 explains why gas utilities’
current business model faces im-
pending disruption.

Causes of disruption include competitive electric
substitutes for gas-fired end-uses, as well as rising
compliance costs under the Climate Law. These fac-
tors will lead to declining ratepayer counts and rates
of consumption, driving down gas utility revenues in
turn and concentrating costs among a shrinking pool
of ratepayers. Ultimately, this feedback loop will
leave gas utilities unable to provide reliable service
to their remaining ratepayers at affordable costs.
This section also explains why substituting fossil
methane gas with renewable natural gas (RNG) or
hydrogen cannot avert this disruption.
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Section 3 presents four scenarios
that explore distinct futures for New
York’s gas distribution system.

1. Continued reliance on pipeline gas

2. Unmanaged transition off pipeline gas

3. Hybrid heating with pipeline gas

4. A Managed phased transition

Each of the four corresponds to scenarios presented
in multiple gas system pathways analyses published
over the past two years, some focused on New
York, some on other states. By describing these four
scenarios’ outcomes in terms of a standard set of
objectives, this section distills their pros and cons,
notes the risks they invite, and identifies what poli-
cies are available to mitigate those risks.

After presenting these scenarios, the section out-
lines several key findings. Retaining extensive gas
networks, irrespective of the type or volume gas
transported, would lock in sizable costs and like-
ly lead to non-compliance with the Climate Law.
Alternatively, a managed, phased transition would
yield significant advantages with risks that could
be addressed through appropriate policy measures.
However, New York cannot pursue this latter sce-
nario effectively under current law because provi-
sions of the Public Service Law and Transportation
Corporations Law prevent the Commission from
constraining consumers’ access to gas service.

Section 4 expands on the following
recommendations for addressing
the future of gas.

The legislature should update utility laws that im-
pede the Commission and the utilities it regulates
from fully implementing the Climate Law.

The Commission should:

» adopt an overarching gas planning framework
to govern filings in both the Gas Planning dock-
et (20-G-0131) and Climate Law Compliance
docket (22-M-0149);

» steer gas utilities through their development of
Climate Law Compliance Pathways Studies by
issuing guidance and engaging an independent
consultant to review those studies;

» clarify key issues related to RNG and hydrogen.

DEC should include medium- and long-term emis-
sions reduction targets for New York State’s gas
distribution system in the greenhouse gas emissions
regulation it is to adopt pursuant to section 75-0109
of the Environmental Conservation Law.

In addition to these four sections, this report also
contains an appendix on pathways studies, which
can provide helpful insights but are also suscepti-
ble to model design flaws, inaccurate data, and are
limited in their ability to make sense of technologi-
cal change. This report cautions that any pathways
development exercise—including the studies the
Commission has directed gas utilities to conduct—
should adhere to core analytical principles including
transparency about sources of inputs and degrees
of certainty about outputs.
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Section 1

New York’s Gas
Distribution System

Since the laying of the first cast iron gas pipe be-
neath New York’s streets over two centuries ago, the
construction and operation of gas networks in the
state has been a costly endeavor. However, ratepay-
ers have been willing to bear the costs because gas
has historically been cheaper and preferable to alter-
natives of the time, from wood, coal, and whale oil in
the 1800s, to fuel oil in the 20th and 21st centuries.
Today, nearly 5 million gas ratepayers in New York
receive service from a gas utility, subject to regula-
tory oversight from the Public Service Commission
(PSC) pursuant to the state’s Public Service Law.

This section provides a detailed account of the
growth of gas networks in New York and how the
companies that own and operate them have trans-
formed over time in the face of competition and
technological change. It addresses the economics
of the gas distribution system and how expansion
has historically been paid for. It concludes by high-
lighting the rising expenditures undertaken by gas
utilities to maintain the gas network and the sub-
sequent rising costs that they will seek to recover
from ratepayers.

Growth

Over a 200-year history, New York’s gas networks
have grown steadily despite competition from other
energy sources.?? Today, these networks include
nearly 50,000 miles of gas mains and serve ap-

proximately 5 million ratepayers across the state.?®
Looking back at the industry’s history of responding
to competition and its growth strategies can provide
valuable insights for regulators and legislators who
are grappling with the future of gas.

In 1823, the New York Gas Light Co. began install-
ing the first gas system in the state, providing an
alternative to whale oil lamp lighting.?* Within de-
cades, thousands of miles of cast iron gas lines were
constructed to illuminate the streets and homes

of New York’s largest cities with gas manufactured
from coal at nearby plants, commonly referred to
as “manufactured gas” or “MG” Manufactured gas
was a mixture of methane, hydrogen, carbon mon-
oxide, and ethylene derived from the local com-
bustion—or gasification—of biomass or coal in the
absence of oxygen.

Despite its early success, the gas industry faced a
significant competitive threat from electricity at
the turn of the 20th century. The mere mention of
Thomas Edison in the newspapers caused a de-
cline in gas company stock prices.?” To meet this
challenge, New York's gas companies took three
actions. First, the six largest gas providers in New
York City ceased competing and consolidated into
one entity, Consolidated Gas Co.?° Second, Consol-
idated Gas purchased a controlling stake in Edison
Electric.?” And third, utility gas was repositioned for
the heating and cooking markets.?® As a result, when
electricity adoption took off, the decline in gas con-
sumption for lighting was more than offset by the
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increase in use for heating and cooking, an outcome
that Thomas Edison himself predicted.??=°

Not long after electricity replaced gas for lighting,
New York's gas companies faced another threat

to their business model. This threat came in the
form of fossil methane gas, commonly referred to
as "natural gas,” or “NG” for short. Natural gas was
a cleaner-burning and gas companies produced.
Despite companies in other states making the
transition, the dominant gas providers in New York
held out on switching to natural gas for several
decades. This was partially due to their distance
from the major supply of natural gas in the South-
west, as well as financial concerns regarding
undepreciated manufactured gas assets (e.g.,
gasification plants), which ConEd estimated their
share of to be over $250 million at the time, close
to $3 billion in today’s dollars.*'*?> Moreover, the
transition from the less energy-dense MG to NG
would necessitate modifications to nearly every gas
consuming appliance.

In 1951, the completion of a 1,840-mile natural gas
pipeline to Manhattan led to a swift transition of
customers from MG to the newly imported NG. By
1960, the number of NG customers in New York
State had surged from 703,862 to 3,786,000.
ConEd and Brooklyn Union Gas in New York City
converted all their ratepayers from manufactured to
natural gas in less than a decade. In 1952, Brooklyn
Union Gas mobilized over 3,000 technicians to con-
vert each of their 925,000 customers with their 2
million appliances to the use of NG.** The shift from

“ In 1952, Brooklyn Union
Gas mobilized over
3,000 technicians to
convert each of their
925,000 customers with
their 2 million appliances
to the use of NG.“

A Brooklyn Union Gas employee
converts a gas stove to enable the
switch from MG to NG, 1951.

Source: Brooklyn Daily Eagle photographs, Brooklyn
Public Library, Center for Brooklyn History

MG to NG demonstrates how established industries
can resist technological change that benefits their
customers, as well as how companies can overcome
perceived barriers to adoption when it serves their
business interests.

The transition to NG brought about 70 years of
continuous expansion to the gas distribution sys-
tem, financed by investors who expected to earn

a stable, fair return on their investments. Although
large capital investments were required for network
expansions in the 1950s and 60s, customers did not
experience a proportionate increase in their bills.*
This was possible because gas utilities spread the
costs of capital investments across a growing num-
ber of customers who were using an increasing vol-
ume of gas. Costs were also spread out over many
decades, as the Commission approved then, as it
does now, the use of an age-life, straight-line meth-
od of depreciation on gas utility assets, approving
some service lives up to 85 years.*® This method, still
in use today, allows for the costs of gas infrastruc-
ture to be spread not just across more customers
and units sold but also across many decades under
the assumption of continued system use.
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In the last 30 years, the growth of gas networks has
been driven by advancements in high-efficiency gas
appliances, low commodity costs due to advance-
ments in hydraulic fracturing and gas processing,
and policy measures that encouraged conversion
from oil to gas for home heating. The fuel oil indus-
try has borne the brunt of the resulting competition,
with gas overtaking fuel oil as the most common

source of energy for household heating in the 1990s.

Supporting this growth are the provisions of New
York's Public Service Law and Transportation Cor-
porations Law that establish utilities’ “obligation to
serve” and the "100-foot rule.” The first of these has
long imposed an obligation on energy utilities to
extend service to any potential ratepayers in their
service territory who want service and can pay for it,
and to continue providing service to existing rate-
payers. The law frames that “obligation to serve” in a
fuel-specific way: utilities are not obliged to provide
just energy but the particular form of energy sought
by a potential customer, whether gas, electricity,

or steam. 7 The law all but guarantees the con-

* Public Service Law section 30(1) states: It is hereby declared to be the
policy of this state that the continued provision of all or any part of
such gas, electric and steam service to all residential customers without

°L)
Q
Definition g

Leak Prone ‘
Pipe (LPP)

Leak Prone Pipe (LPP) consists of un-
protected steel pipe, cast iron pipe and
some vintages of plastic pipe that can
become brittle. To determine the amount
of LPP remaining for each utility, the
Commission relies on annual data sup-
plied by utilities to the Federal Pipeline
and Hazardous Materials Safety Adminis-
tration (PHMSA). As of 2021, 8,177 miles
of leak-prone pipe remain in New York,
more than any other state in the country.
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tinued delivery of fossil methane gas to residential
and commercial ratepayers in New York. As for the
"100-foot rule,” it is a form of cross-subsidy for new
residential gas ratepayers, who do not pay the costs
of extending a gas main or service line by up to

100 feet from existing mains in order to reach their
building.*® Instead, that cost is added to the other
capital costs that a gas utility recovers from all of its
ratepayers. The 100-foot rule is a meaningful incen-
tive: from 2017 to 2021 it shifted just over $1 billion
of costs off of roughly 170,000 new ratepayers—an
average of about $5,880 for each new ratepayer.*

Present Costs

Today, ratepayers’ gas bills are increasing and will
continue to do so in the coming years, irrespective
of the influence of climate policies and building
electrification efforts. The primary reason for rising
costs is the continuous replacement of old cast
iron and unprotected steel pipes that are consid-
ered “leak-prone.”

From 2011 to 2021, 72% of the gas mains installed
were for the purpose of replacing existing lines. In
2020 and 2021, the proportion was even higher, with
89% of all gas mains installed serving as replace-
ments for leak-prone pipes.*° The removal of leak-

unreasonable qualifications or lengthy delays is necessary for the pres-
ervation of the health and general welfare and is in the public interest.
And Section 31(1) states: “Every gas corporation, electric corporation
or municipality shall provide residential service upon the oral or written
request of an applicant.”
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Table 1. Changes to the book value of distribution plant-in-service of New York

gas utilities in relation to miles of distribution mains installed, 2011-2021.

Distribution Plant in Service

Distribution Main (Miles)

201 2021
NYSEG $272,698,675 $1,223,464,465
ConEd $3,610,877,973 $9,633,754,138
RGE $655,293,317 $1,218,502,017
KEDNY $3,006,225,867 $6,506,158,144
KEDLI $2,335,450,205 $4,458,052,808
National Fuel $1,134,593,507 $2,043,724,419
NiMo $1,680,788,330 $2,468,426,815
CHGE $252,699,057 $670,438,086
ORU $460,606,205 $868,986,946
Total $13,409,233,136 $29,091,507,838

Source(s): LDC filings to the Commission; PHMSA
Note: Fractional miles removed, not all columns and rows will sum exact.

prone pipe helps to reduce fugitive emissions and
improve the safety of the gas distribution system.
However, unlike during the early years of the ex-
pansion of gas networks, these costs are no longer
being absorbed by a rapidly growing customer base.

Table 1 illustrates the substantial increase in the book
value of gas distribution plant-in-service reported on
gas utility balance sheets over the past decade. The
book value of gas distribution plant is the primary
component of the gas utility rate base, which in turn,
drives what ratepayers eventually pay. The larger

the undepreciated balance of plant, the greater

the amount ratepayers will be expected to pay for
delivery of gas. As shown in Table 1, between 2011
and 2021, New York gas utilities installed 5,640 miles
of gas distribution mains at a cost of approximately
$15.7 billion, or $2.78 million per mile.*' Because the
book value reflects the cost of assets at the time of
installation, retiring old gas pipes has little impact

on the rate base, while the cost of installing new gas
pipes has a substantial impact.

As of the end of 2021, there are still 8,177 miles of
distribution mains and over 350,000 service lines
that are classified as “leak prone,” and targeted for
replacement.*? With an average installation cost-
per-mile in 2022 that is now over $3 million for dis-
tribution mains and over $10,500 per individual ser-
vice ling, the total cost to gas utilities for replacing
remaining leak prone pipe, if it were possible to do
all at once, would be just over $28 billion.** However,

Miles Miles

201 2021 (expansion)  (replacement)
4,723 4852 129 284
4,310 4,408 98 876
4,740 4925 184 362
4,109 4,190 81 632
7822 8,399 577 864
9,667 9,785 217 1012
8,528 8,902 373 493
1,185 1,313 128 125
1834 1,880 46 159
46,818 48,653 1,833 4807

€ 6 Between 2011 and 2021,

New York gas utilities
installed 5,640 miles of
gas distribution mains at
a cost of approximately
$15.7 billion, or $2.78
million per mile.”

this number is not close to the full cost that ratepay-
ers will be asked to cover. Additional costs such as
operations and maintenance, taxes, and more also
go into calculating the revenue requirement or "cost
of service” that gas utilities seek permission from
the PSC to recover from ratepayers.

The revenue requirement of a gas utility can be
disaggregated into various components, includ-
ing plant-in-service, depreciation, operations and
maintenance expenses, taxes, and the allowed rate
of return. One crucial determinant of depreciation
calculation is the asset’s net salvage value, which

is a negative amount for distribution mains. This
negative value arises because the cost of removing
the pipe at the end of its useful life exceeds the
scrap or “salvage value” that the utility can recover.
To account for this, the Public Service Commission
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(PSC) authorizes depreciation plans that incorporate
these negative salvage values. For example, Niagara
Mohawk’s net salvage is 65%, which means that for
every $1 million spent on capital costs, the utility will
seek to recover $1,650,000. The total costs that gas
utilities seek to recover may exceed twice the capi-
tal cost once taxes and O&M expenses are included.
(Table 2) These costs increase as the asset’s service
life lengthens, a point that will be elaborated on fur-
ther in Section 2's subsection on depreciation.

Table 2. Simplified breakdown of a present-
value revenue requirement for a representative
1-mile gas main replacement project

% of

Installation

Item Cost Cost

Main Installation $3,000,000 100%

Net Salvage $1,950,000 65%

Taxes $949,500 31.65%

Operations & Maintenance $67,500 2.25%
(annual)

Regulated Rate of Return $210,000 7%

Total Cost $6,177,000 206%

Data Source(s): LDC filings to the commission; PHMSA. Analysis: Ground-
work Data

Half a century ago, investments in gas networks

on a large scale and at high cost may have been
justified, as there were limited alternative options
available, and public awareness of the health and
climate impacts of fossil fuels was just emerging. At
that time, these investments were relatively afford-
able due to growing customer bases and increas-
ing consumption.

However, today, both the PSC and the majority of
gas utilities in New York have acknowledged that the
number of gas ratepayers and consumption of fossil
methane gas will decline due to increasing compe-
tition from electric alternatives and climate policy
measures. Despite this reality, gas utilities continue
to install distribution mains with proposed service
lives exceeding 75 years, which are projected to cost
ratepayers over $150 billion over their lifetime.**

Building Decarbonization Coalition * The Future of Gas in New York State ¢ March 2023
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Gas planning does not
need to wait for formal
ratepayer impact studies

There have been calls for New York to defer deci-
sions regarding its approach to a clean energy tran-
sition until the state completes a formal analysis of
the costs of transition to individual ratepayers. While
it remains important to ensure that the ratepayer
impacts of decarbonizing buildings are manageable
and allocated equitably, it is unnecessary to de-

lay development or adoption of a decarbonization
strategy for the building sector and gas distribution
system pending a ratepayer impact analysis.

The first reason for this is that using forecasts of
ratepayer impacts to dictate the decarbonization
strategy puts the analytical cart before the horse. A
utility does not begin its planning process for capital
projects by examining how particular ratepayers
might be affected should those projects be under-
taken. Instead, it first decides what investments are
required to provide adequate service to ratepayers
by examining different portfolios of investments
and determining how well and cost-effectively
particular options would satisfy the utility’s service
obligations. This determination reveals a utility’s
“revenue requirement,” or the aggregated costs of
providing safe and reliable service to all ratepayers
in its service territory. Only after determining how
to provide service to all ratepayers most cost-ef-
fectively do utilities figure out how the costs and
benefits of deploying and operating those assets
should be distributed across categories of rate-
payers. This order of operations makes good sense
given that the aggregate cost of providing safe and
reliable energy does not depend on how that cost is
distributed—and because tools to ensure that the
distribution is fair cannot lower the aggregate cost.
The same logic applies to the task of determining
which solutions would most cost-effectively meet
the demand for energy in buildings in compliance
with the Climate Law.

Will the most cost-effective of those solu-
tions result in different levels of cost and
benefit for different ratepayers?

Almost certainly

Should a ratepayer analysis be conducted
to help ensure that the resulting cost bur-
den does not rise above a low threshold
for any ratepayer?

Absolutely

Should that analysis precede the deter-
mination of which solution is feasible and
most cost-effective in the aggregate?

It should not

Another reason not to wait for a ratepayer impact
analysis before determining a basic strategy for
transition is that traditional ratepayer analysis is

an inappropriate tool for comparing scenarios that
involve significant changes to the gas and electric
distribution systems. A typical ratepayer impact
analysis requires holding fixed several analytical pa-
rameters, so that it is possible to see how the costs
of a given investment or policy measure propagate
and affect various categories of ratepayer. But, as
the scenarios described in Section 3 show, nearly
all versions of the impending gas transition involve
multiple changes to basic parameters, such as the
number of gas ratepayers, gas consumption, and the
useful life of different components of gas distribu-
tion infrastructure. They also involve changes to the
electricity system—and all gas ratepayers are also
electricity ratepayers. Consequently, at least some
of the key parameters that will actually be dynam-
ic over the coming years must be assumed to be
static in a ratepayer impact analysis. This mismatch
effectively ensures that such an analysis of costs to
individual ratepayers will fail to reflect reality and so
be of limited accuracy and utility.




Section 2

New York's Gas Utilities
Must Transform

There is a broad consensus among gas system
stakeholders—reflected in the Scoping Plan—that
continued reliance on fossil methane gas is incom-
patible with the emissions reduction requirements
codified in the Climate Law.** This incompatibility,
and the availability of non-emitting alternatives

that do not rely on pipeline gas, spells unavoidable
disruption for gas utilities’ current business model.
Arguments that this disruption can be avoided or
even substantially mitigated by substituting renew-
able natural gas (RNG) for fossil methane gas rest
on faulty assumptions. Biofuels derived from waste
streams and other feedstocks have important appli-
cations in a decarbonized New York economy, but
refinement into RNG is not one of them. The follow-
ing subsections explain, in turn, the coming disrup-
tion for gas utilities and why RNG cannot prevent it.

The Coming Disruption
to Gas Utilities’
Business Model

The business model of gas utilities is facing mount-
ing pressure and impending disruption. Electrifi-
cation, energy efficiency, flexible energy demand
management, and non-pipeline fuels are increas-
ingly able to compete with utility gas at, among
other things, delivering significant energy to build-
ings during peak demand periods. Climate laws in
New York State, as well as in localities such as New
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York City, promise to restrict the distribution and
consumption of fossil methane gas with growing
stringency. As competition intensifies and climate
policies are implemented, gas utilities will face re-
duced ratepayer counts and decreased demand for
pipeline gas from those that remain. To offset de-
clining demand and revenues, gas utilities will need
to raise rates for their remaining ratepayers. These
higher prices will incentivize ratepayers to pursue
alternative energy sources and seek disconnection
from the gas network. This process creates a nega-
tive feedback loop that gas utilities cannot halt.

In addition, the declining use of gas lines affects
the calculation of depreciation for those assets.
Gas utilities will likely seek approval from the PSC
for the use of accelerated depreciation methods
on assets with costs that were originally intended

‘ ‘ As competition intensifies

and climate policies

are implemented, gas
utilities will face reduced
ratepayer counts and
decreased demand

for pipeline gas from
those that remain.”
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Table 3. Opportunities for value creation in the gas transition.

Electrification
End-Use
Heating

Hot Water
Cooking

Clothes Drying

Improved Electric Alternative

Heat pumps in various ar-
rangements

Heat pump water heaters

Induction cooktops

Hybrid heat pump, electric
resistance

Building Efficiency Upgrades

Strategy
Shell upgrades

HVAC system
upgrades

Non-Pipeline Fuels
End-Use
Cooking
Heating

Fireplaces

Actions

Insulation, weatherstripping

Retro-commissioning, con-
trols, zoning, improved duct
performance, air filtration

Strategy
Propane

Auxiliary propane or wood
heating

Propane, wood or electric

Value Propositions

Efficient heating and cooling and enhanced comfort through
room-by-room control of heating and cooling

Flexible and efficient operation with demand response

Faster boil times, precise cooking, easier to clean, improved
indoor air quality

Ventless and gentle on fabrics

Value Propositions

Reduced energy consumption, increased comfort, resilience,
improved air quality

Reduced energy consumption, increased comfort, resilience,
improved air quality

Value Propositions
Maintain customer cooking preference, e.g., for grilling

Meet auxiliary heating needs if barriers to full electrification
exist

Maintain customer aesthetic preferences

to be recovered over seven or eight decades but
are now at risk of sooner obsolescence. The result
is even greater near-term costs to the ratepayer. In
anticipation of this risk, the PSC directed gas utilities
in a May 2022 order to study the consequences of
accelerating their assets’ depreciation amid falling
ratepayer counts. The recently filed studies by the
gas utilities provide the commission with estimates
of the ratepayer impact of declining gas use, de-
clining consumption, and accelerated depreciation,
the causes and consequences of which are further
discussed below.

Competition

From the perspective of consumers, energy sys-
tem operators, and policymakers, gas is facing
increasing competition from alternatives, most
of them electric.

New technologies, information, and priorities are
eroding the appeal of gas for use in residential and
commercial buildings. The suite of technologies
includes cold-climate heat pumps that can provide
space heating even when outdoor temperatures
drop well below freezing, demand-responsive heat
pump water heaters, and induction cooktops. New

information on the negative effects of gas equip-
ment and appliances, particularly gas ranges®*®, on in-
door air quality undermines industry claims that gas
is a clean and safe option. Consumer priorities in-
creasingly include comfort, efficiency, flexibility, and
tailored control of humidity and temperature, which
are more easily achieved with electric options than
gas. Analyses and pathways studies conducted on
building electrification tend to fixate on consumer
costs, overlooking comfort, health and preferences.

Table 3 lists ways in which alternatives to pipeline
gas offer value that challenges the historical role and
appeal of the gas system. Some of these alterna-
tives have higher upfront and operating costs, while
others may have practical barriers and challenges.
However, all of these gas-reducing strategies have
the potential to create sources of customer value
that are not available from gas.

In addition to these customer-centric value propo-
sitions, non-pipeline alternatives can also enhance
energy system reliability and operations. Electric
appliances and equipment can operate more flex-
ibly. For example, most heat pumps can operate
at variable speeds to ensure precise temperature
control, providing better thermal comfort with less
energy use. Smart heat pump and thermostat sys-
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tems can be programmed to pre-condition (warm or
cool) buildings in response to time-variant electric
rates to reduce costs and emissions. Batteries can
serve many backup needs. Non-pipeline fuels, such
as propane, can provide hourly and multi-day reli-
ability. An increase in cooling from accelerated heat
pump deployment can alleviate heat stress in at-risk
homes and avoid the expense of less efficient air
conditioning units. Electric distribution systems can
become more resilient via undergrounding, micro-
grids, storage and other distributed strategies that
counter claims that the gas distribution system is
inherently more reliable. Furthermore, more efficient
buildings will be able to keep warm or cool longer.

Climate Policy

The Scoping Plan calls on agencies to achieve two
building electrification targets by 2030: electrifying
heating in one to two million homes by installing
heat pumps, and electrifying space heating and
cooling in 10% to 20% of commercial buildings.*’
Policy measures can support progress toward these
targets in at least two ways. One involves con-
straining access to gas, whether by restricting its
consumption or making that consumption more
expensive over time. Another involves supporting
investments in alternative means of energy con-
sumption that allow end-users to reduce or even
eliminate their reliance on gas. Examples of each
are described below. The examples include federal,
state, and local policies.

Constraints on gas consumption

The Scoping Plan recommends that New York

State agencies adopt several measures to limit or
constrain emitting activity, including regulations,*®
performance standards,*® and a cap-and-invest pro-
gram.*® Local governments have also adopted laws
to restrict or eliminate fossil methane gas use in
buildings.* These constraints will necessarily tight-
en as New York and its localities draw closer to the
emissions deadlines codified in the Climate Law and
local laws like New York City’s Climate Mobilization
Act. And the tightening of those constraints will put
steady downward pressure on both the number of
gas ratepayers served by gas utilities and the level of
consumption by remaining ratepayers. Three initia-

tives help to illustrate how different measures will
lead to reduced demand for gas and the adoption of
non-fossil alternatives.

New York City’s Local Law 154. Late in 2021, New
York City adopted a law imposing carbon dioxide
emissions limits on new construction and gut ren-
ovations of buildings under seven stories starting

in 2024 and for taller buildings starting in 2027.52
Those limits were carefully calculated to fall just
below the level of emissions resulting from fossil
methane gas combustion, effectively excluding gas
lines, as well as systems that might rely on fuel oil,
from new buildings.*® The rate of turnover of New
York City’s building stock is slow: the city’'s one mil-
lion buildings generally stand for multiple decades.**
Relying on a requirement for new construction could
mean waiting nearly a century for all of the city’s
buildings to move away from reliance on gas. Even
so, as new, all-electric buildings replace older ones,
they will put downward pressure on the number of
gas ratepayers in the city. Notably, as of this writing,
New York State'’s legislature is considering a similar
measure consistent with the Scoping Plan.*®

Phase-outs. The Scoping Plan recommends that
DEC and NYSERDA adopt regulations requiring
residential and commercial tenants to replace
gas-fired appliances, at the end of their useful lives,
with zero emission (presumably electric) appliances
beginning on certain dates.*®* Whereas a mandate for
all-electric new construction causes energy system
turnover to move at the slow pace of the turnover
of building stock, this sort of measure would shorten
that timeframe to the useful life of a range, furnace,
boiler, or hot water heater.

Cap-and-invest. As noted in the introduction, the
Climate Law directs the Department of Environmen-
tal Conservation (DEC) to adopt detailed emissions
regulations that specify how various sectors and
emissions sources shall comply with the Climate
Law’s overarching emissions reduction targets.*”
Governor Hochul has announced a plan, consistent
with a recommendation in the Scoping Plan, to
meet that directive by adopting a cap-and-invest
program.®® Such programs set a cap on permissible
emissions and require the purchase of emissions
allowances by entities directly or indirectly respon-
sible for emitting activity. Because it would be
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impractical to require all retail consumers to pur-
chase allowances commensurate with the emissions
expected to result from the consumption of fossil
fuels, the program would instead require upstream
entities like gasoline wholesalers or gas utilities to
do so. The added cost of the allowances would then
be reflected in the price paid by retail consumers,
giving those consumers added incentive to seek
non-emitting alternatives. Climate Law requires

that DEC's implementing regulation must apply to
emissions from small sources with cumulatively
large impacts, like oil or gas-fired furnaces.*® Over
time, the volume of available allowances would be
reduced, driving the price of each allowance steadily
higher, and with it the price of consuming green-
house gas-emitting fuels.

Support for adopting alternatives to gas

Several New York State programs that support en-
ergy efficiency and electrification measures predate
the adoption of the Scoping Plan.®® The Scoping
Plan recommends that still more be done.®' In addi-
tion, federal programs established by the Inflation
Reduction Act of 2022 promise to direct substantial
additional support toward electrification as well. The
examples below help to illustrate the scale of sup-
port available to building owners and tenants in New
York who want to electrify.

Ground Source Heat Pump Tax Credit. In 2022,
New York’s legislature adopted a tax credit for up to
$5,000 toward the costs of a GSHP's installation.®?
GSHPs, compared to ASHPs, do not experience

as much of a decline in their efficiency or capacity
when outdoor air temperatures drop extremely low,
but GSHPs also require installation of an under-
ground thermal loop, which means they require ade-
quate space and drilling or trenching services. Thus,
GSHPs are an advantageous solution for sparsely
developed areas in very cold regions, but their ac-
quisition entails a substantial up-front cost. The tax
credit program allows a homeowner who installs a
GSHP to reduce their tax bill, effectively recouping
up to 25% of that cost or $5,000.

Clean Heat Program. This program provides funds
and resources to utilities and contractors rather than
to the ratepayers whose home or business has an

air or ground source heat pump installed. By pro-

viding those entities with an incentive, rather than
end users, it encourages contractors to become
familiar with the technologies and their installation
and maintenance, makes use of utilities’ relation-
ships with their ratepayers, and helps to keep the
search costs between would-be heat pump users
and a capable contractor low. The recent experienc-
es of ConEd and Central Hudson with this program
reflect the enormous popularity of subsidized heat
pump installation with residential customers in parts
of New York State where gas distribution system
density is highest: both utilities exhausted their
authorized funds years ahead of schedule and have
sought authorization to increase the funds available
to them to keep up with unexpectedly high lev-

els of demand.®35

Inflation Reduction Act’s High Efficiency Electric
Home Rebate Program (HEEHR). Several federal
programs were established with passage of the
Inflation Reduction Act in 2022. The New York

State Energy Research and Development Authority
estimated that the tax credits and programs created
by the Inflation Reduction Act would result in a $7
to $11 billion boost to New York’s building energy
efficiency and electrification efforts.®* HEEHR is just
one of the programs established by the act. It makes
available point-of-sale rebates for consumers who
purchase one of several types of electric appliances
for their home, such as heat pumps for space and
water heating or induction stoves. Those rebates can
defray the cost of a heat pump for space heating
and cooling by up to $8,000.%° The success of fed-
eral programs in supporting clean energy transitions
depends heavily on state and local institutions that
can manage or guide federal support effectively.
Fortunately, New York State is particularly well-
equipped to take advantage of these opportunities,
thanks to its Climate Law and various institutions
dedicated to its implementation.

The climate policy measures discussed above are
just a few examples from a long list. Given that

gas utilities’ competitive position relies on fossil
methane gas being priced competitively relative to
other readily available alternatives, the combina-
tion of policy constraints on gas access and incen-
tives for alternative adoption will directly reduce
the value proposition of gas services delivered
through pipelines.
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Effects of Competition
and Climate Policy on
Gas Consumption and
Ratepayer Counts

As discussed in Section 1, the affordability of the gas
network relies on its ability to outcompete alterna-
tive energy sources, as well as ongoing growth in
the number of ratepayers and their consumption.
However, the rise of competitive substitutes and
the continued downward pressure on fossil methane
gas consumption due to shifting customer prefer-
ences and regulatory compliance will result in an
increase in the rates for delivered gas. This, in turn,
will encourage more ratepayers to leave the gas
system, but any reduction in gas system costs will
be far short of proportional. Fixed costs will remain
high, leaving remaining ratepayers with higher bills.
Many of the ratepayers remaining on the gas net-
work are likely to be renters, low-income house-
holds, and others who are least able to shoulder the
larger energy bills.

The subsections below lay out the potential impact
of reduced consumption and ratepayers disconnec-
tion using data submitted to the PSC by National
Grid for its KEDNY territory in Brooklyn and Queens.
They then discuss the impact that reduced gas use
has on gas utilities’ accounting for depreciation and
the subsequent consequences for investors and
ratepayers. These subsections conclude by illustrat-
ing how a combined decline in gas ratepayers and
consumption, coupled with the availability of com-
petitive substitutes, can create a negative feedback
loop, accelerating gas system decline.

Reduced Gas Consumption Does
Not Reduce Gas Distribution
Costs Proportionally

As highlighted in Section 1, utilities spread the costs
of gas distribution infrastructure across the total vol-
ume of gas sold. In New York, the commodity supply
price of gas has been unbundled from delivery costs
since the restructuring of gas markets in the 1990s.
However, the volume of gas consumed across the
network, measured in therms, still significantly
impacts the rate paid for gas delivery. This approach

Figure 2. Impact of Reduced
Consumption on Gas Delivery Costs—
KEDNY (Brooklyn and Queens)
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Data Source: National Grid Gas Projections Model, National Grid PSC Sup-
plemental Filing to Annual Report. Analysis: Groundwork Data

has enabled many ratepayers who would otherwise
have been unable to afford to connect to the gas
network to do so. Once connected, new ratepay-
ers begin paying back the fixed costs of extending
service to them through their own consumption,
with higher consumption ratepayers subsidizing
lower consumption ones.* However, in the event
that total consumption declines relative to the fixed
costs of the distribution network, the cost per therm
of gas will increase. The more consumption declines,
the higher rates will go, incentivizing those who can
afford it to leave the gas system altogether.”

Figure 2 illustrates the expected monthly cost im-
pact of reduced consumption on a ratepayer using
data submitted by National Grid to the PSC for

their KEDNY territory.®” The chart holds the number
of ratepayers constant at 2022 through 2050 and
reduces annual consumption according to National
Grid’s High Electrification Scenario, declining to 34%
of 2022 levels by 2050. The chart demonstrates how
even in a zero-ratepayer departure scenario, with
declining gas use, the monthly bill for a ratepayer
would nearly quadruple despite using one third of
the gas they do today.

The reduction in consumption shown in Figure 2
would be highly unlikely to be spread evenly across

* Higher consumption ratepayers subsidize low consumption ratepayers
insofar as the fixed costs of gas infrastructure required to serve them is
of similar cost. A higher consumption ratepayer who requires more fixed
infrastructure to connect to the network may actually be subsidized by
a lower consumption ratepayer.
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the months of the year. Instead, under current rate
design and usage patterns, the average annual cost
of gas delivery per ratepayer of $9,653 in 2050

would be incurred almost entirely in winter months.

Reduction in Ratepayers

As the number of a gas utility’s ratepayers decline,
the strain on its solvency grows. With fewer rate-
payers, the revenue required to maintain and oper-
ate the network must be spread across the smaller
ratepayer base. Gas utilities have some flexibility
to shift cost burdens across ratepayer classes (e.g.,
from residential to industrial), but this becomes
increasingly challenging as costs grow. While gas

measures are limited by the need to maintain safe
and reliable service for ratepayers who remain, and
therefor fall short of making up for ratepayer loss.®®
Figure 3 utilizes data supplied by National Grid for its
KEDNY territory to demonstrate the potential finan-
cial impact, in the form of increased delivery costs,
that declining ratepayer count and consumption
would have on remaining ratepayers.

utilities can try to reduce variable costs such as rate-
payer service and billing support, these cost-cutting

Figure 3. Effect of Ratepayer and Consumption Decline on Monthly Delivery Costs by 2050
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Effect of Falling Consumption
and Ratepayer Counts on
Asset Depreciation

Amid the shifts in competition and policy described
above, depreciation functions as another conduit for
delivering pressure to gas utilities’ business model.
Depreciation measures the decrease in the value

or worth of a fixed asset that occurs throughout its
useful life. In the context of rate regulation, depre-
ciation is also an expense that a regulated entity is
allowed to recover from ratepayers.® It is distinct
from the rate of return on capital assets. While the
rate of return compensates investors for risk—a re-
turn on capital—depreciation is meant to ensure the
return to investors of the capital they invested. As
such, gas utilities seek to use as accurate as depreci-
ation methods as possible to attract investor capital
and allocate costs to their ratepayers accordingly.

The calculation of gas asset depreciation for gas
utilities includes three key components: asset
service life, net salvage value, and the method of
depreciation. Gas mains are New York gas utilities’
largest depreciable asset.”® Distribution main service
lives tend to range from 60 to 80-plus years. Their
net salvage value, which represents the expected
cost recovery needed to remove pipeline at the end
of their service lives, frequently range from 30% to
85% of the cost to install each pipe.”" Gas utilities in
New York use the “straight-line method” to calculate
mains’ rate of depreciation—meaning that they as-
sign an equal value for each year of a gas main's ex-
pected service life. The service life in the context of
depreciation is not determined by an asset’s physical
condition but by its utilization. If all ratepayers were
to disconnect from a gas line, it would be at the end
of its service life and would not be included in the
gas utilities’ rate base. The PSC, and potentially a
court, would determine whether gas utility inves-
tors can recoup their investments in assets whose
service lives end prematurely.”?

Gas utilities may try to mitigate or wholly avoid
financial and legal problems from reduced asset use
by requesting permission from the Commission to
use alternative depreciation methods. For instance,
gas utilities might seek to switch from the “age-life”
to the “units-of-production” cost allocation meth-
od. Doing so would allow gas utilities to depreciate

pipeline assets based on the volume or number of
units of gas passing through those assets. Anoth-

er option is to set a retirement date, as is done for
electric production facilities, and to calibrate the lev-
el of depreciation in a given year in order to fully de-
preciate an asset by its designated retirement date.
While this strategy ensures recovery of all costs by

a specific date, it also tends to increase short-term
costs to ratepayers because it recovers more of the
asset’s value sooner than would occur otherwise.

Pursuant to instructions from the Commission, New
York’s gas utilities recently explored “both the struc-
ture of accelerated depreciation and its potential
impact on ratepayers.” The study that each gas utili-
ty prepared indicates how costs to ratepayers would
change in different circumstances and depending
on what method and timeframes gas utilities use

to depreciate their assets. The parameters for the
“High Electrification” scenario, for instance, includes
the departure of 90% of gas ratepayers and a 66%
reduction in gas consumption by 2050. One meth-
od of depreciation the gas utilities explored for this
scenario was to “recover all by 2050,” meaning to
set 2050 as the retirement date for all assets and,
accordingly, to depreciate them fully by that year.

National Grid's study for its KEDNY service territo-
ry considered the effect of a “recover all by 2050”
approach under a High Electrification scenario, but a
decision was made to omit operations, maintenance
(O&M), and taxes from the projected ratepayer im-
pact of each depreciation scenario.”* Omitting taxes
and O&M has the effect of suggesting that a “recov-
er all by 2050" method, in accordance with which

all of National Grid’s KEDNY assets would retire by
2050, would result in higher costs to ratepayers
than other methods of depreciation. However, the
inclusion of O&M and taxes reveals that in a "High
Electrification scenario,” retiring all gas distribution
assets by 2050 would be considerably cheaper

for ratepayers than maintaining gas assets beyond
2050. National Grid's submission inadvertently high-
lights the potential risks associated with continuing
to assume a service life of 70 plus years for newly
installed gas assets, underscoring the need for a
more prudent approach.
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Figure 4. Depreciation
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‘ ‘ the inclusion of O&M
and taxes reveals that
in a "High Electrification
scenario,” retiring all
gas distribution assets
by 2050 would be
considerably cheaper
for ratepayers than
maintaining gas assets
beyond 2050.”

Consequences for the Gas
Utility Business Model

As the preceding sections lay out, fewer ratepayers
and lower consumption would lead to less revenue
for gas utilities. However, gas utilities must contin-
ue recovering the costs of their capital assets and
operations, and so they would have little choice but
to charge their remaining ratepayers more for the
same service. This would drive more ratepayers to
avoid the cost of consuming gas, initially by reduc-
ing their consumption and eventually by exiting.
Because gas utilities do not have many options for
alleviating costs to their ratepayers, the effect would
worsen, leaving many ratepayers unable to afford
the cost of gas service and leaving gas utilities
unable to continue providing safe and reliable ser-
vice to their remaining ratepayers. Together, these
outcomes combine to create a self-reinforcing
feedback mechanism.

If gas utilities are permitted to make another 10 to
20 years of capital expenditures in a context charac-
terized by increasing competition from alternative

sources to meet buildings’ energy needs and climate

policies that limit emissions and promote non-emit-
ting alternatives, then the future of gas appears
especially bleak.
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Consequences for
Vulnerable Ratepayers

This feedback mechanism of rising disconnections
and rates will disproportionately affect those rate-
payers who are least able to bear the rising costs

of gas service. This is because exiting gas service
generally requires investing in energy efficiency, en-
ergy management, and electrification measures and
then only recouping some or all of that investment
over subsequent years. Long-term cost savings
from ceasing gas service cannot make up for the
limited budget of a renter and lower-income home
or business owner who cannot afford the measures
required to do so.”®

New York State has recognized the potentially
crushing burden of utility bills, particularly in the
midst and the aftermath of the Covid-19 pandemic,
which caused many to lose their jobs and, for many
months, to have few if any opportunities to get
back to work. In 2022, the Commission approved
$567 million of relief to qualifying ratepayers; and
in January 2023, the Commission approved $672
million more.”® The potential to trap some rate-
payers with increasingly high-cost gas service that
they might not even want should be recognized

as a serious risk to those ratepayers’ wellbeing and
to the Commission’s ability to ensure that utilities
provide their ratepayers with service at “just and
reasonable rates.”

The effects of upward-ratcheting gas rates on
those least able to afford or escape them have two
further forms of potential legal significance under
the Climate Law. Section 7(3) of the Climate Law
directs the Commission and other agencies to
“prioritize reductions of greenhouse gas emissions
and co-pollutants in disadvantaged communities.”
Failing to address the foreseeable pattern of falling
gas ratepayer counts and rising gas rates will cause
members of disadvantaged communities to lag
behind others in avoiding the emissions from con-
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Figure 5. Causes and effects of the self-reinforcing negative

feedback loop on gas utilities and their ratepayers
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of spending on clean energy and energy efficiency
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cise scope of this provision remains subject to inter-
pretation, particularly as it applies to gas distribution
system transition, it clearly cannot mean that the
Commission allows gas utilities’ approach to transi-
tion to leave members of disadvantaged communi-
ties burdened with mounting gas rates as others are
able to avoid those rates by electrifying.
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‘ ‘ This feedback
mechanism of rising
disconnections
and rates will
disproportionately
affect those ratepayers
who are least able to
bear the rising costs
of gas service.”
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Neither RNG nor Hydrogen
Will Enable Gas Utilities
to Avoid this Disruption

Gas utilities in New York and elsewhere have argued
that renewable natural gas (RNG) and hydrogen
could serve as a climate-friendly, cost-effective
substitute for the fossil methane gas currently
delivered through gas distribution systems.”?#° But
RNG is not a practical or cost-effective substitute
for fossil methane gas. It is costly to produce, and
those costs are likely to increase if it scales up—
compared to the declines experienced by other
renewable energy technologies such as solar or
batteries. This is because the bioenergy-feedstocks
from which RNG is derived are limited®#22384 gnd if
RNG production were scaled up it would compete
for access to those limited bioenergy feedstocks
with other, higher-value applications.?>#¢87.28 RNG
production and delivery is also a risky strategy for
methane management.®®

Before describing each of these reasons in greater
detail, it is helpful to first note several differences
between RNG and the fossil methane gas that it
would, in theory, replace.

Hydraulic Fracturing

The explosion in gas production via hydraulic
fracturing over the last decade has created a
number of environmental and social external-
ities that are largely not reflected in the price
of gas.?® Such impacts include land changes
including deforestation, increased traffic, water
quality, air quality, displacement, and even
minor earthquakes.’’ Many of these impacts
have been tolerated by local communities due
to transfer payments to landowners and local
communities, however such payments may not
equitably address all the costs of fracking.??

Fossil methane gas vs RNG

Raw fossil methane gas is sourced from geological
reserves that would otherwise lie undisturbed. It
generally requires modest processing to remove im-
purities and separate high-value natural gas liquids
(e.g., propane, ethane) from some raw “wet” fossil
methane gas reserves. Recent technological inno-
vation in extraction and processing has largely kept
the commodity price of this gas low over the past
decade with gas production and processing eco-
nomical at less than $2 per MMBtu.*

RNG, by contrast, can be sourced from any of
several feedstocks, including methane-generating
waste streams such as landfill gas, livestock waste,
and wastewater sludge. Alternatively, RNG can be
produced using high temperature processes, similar
to those first put in use 200 years ago for the pro-
duction of manufactured gas.

These production strategies involve processing that
is more energy and capital intensive than what is
generally required to turn raw fossil methane gas
into pipeline-quality methane. Greater energy de-
mands, capital costs, and input requirements explain
the gap in price between the two fuels: the whole-
sale price of fossil methane gas ranged from $3.5 to
$5 per MMBtu between 2016 and 2021 at the city
gate in New York;** VGS (formerly Vermont Gas) has
established the only voluntary RNG rate in the re-
gion at $19 per MMBtu.* Projected production costs
for RNG produced in New York State range from
$10 to over $50 per MMBtu,*® although as discussed
below, New York cannot anticipate low prices due
to competition for bioenergy resources from which
RNG is derived.
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Hydrogen is unsuitable

for use in gas distribution
networks and severely limited
in its ability to support gas
system decarbonization

As with RNG, gas utilities and others have put for-
ward hydrogen as a potential solution to avoid the
disruption described in the previous subsection. But
the large-scale delivery of hydrogen to buildings
through the gas distribution network is implausible
due to high cost, competing demand, and barriers to
blending pipeline gas in existing pipeline networks.?”’

Historically, hydrogen production has involved
steam reforming of methane, requiring 50% more
fossil methane gas energy input than the energy
stored in the hydrogen product. This energy pen-
alty, along with the capital and other costs, results
in conventional hydrogen costing three times as
much as fossil methane gas (Table 4). Capturing
and sequestering the carbon emissions generated in
this process requires additional capital and energy
leading to higher costs.

Costs for generating hydrogen from electrolysis

are currently higher than using steam reformation
with CCS but are expected to decline and become
competitive with fossil-derived hydrogen by the
decade’s end.®® Still, this hydrogen requires low cost
renewable electricity to be cost competitive—elec-
tricity that is necessary for decarbonizing other sec-
tors and not constantly available at low cost. There
is also substantial demand for hydrogen in existing
applications (chemical feedstocks, fertilizer, steel
production)®® along with potential growing demand
from hard to electrify sectors such as aviation or
industrial heat. Decarbonization imperatives in these
competing sectors will keep costs relatively high—
especially relative to fossil methane gas.

Table 4. Current estimates for

the cost of hydrogen.

Type Cost
Fossil Methane Gas (typical New England $5 per MMBtu
city-gate price)

Fossil-Derived Hydrogen (Grey) $15 per MMBtu
Fossil-Derived Hydrogen w/Carbon $25 per MMBtu
Capture (Blue)

Hydrogen Produced via Electrolysis using  $30 per MMBtu

Wind & Solar (Green)

Source: RM|™°

National Grid has suggested transitioning 20% of

its non-residential customers to 100% hydrogen
pipelines.”® A pure hydrogen strategy would require
extensive upgrades to replace incompatible distribu-
tion pipe and equipment—beyond current leak-
prone pipe replacement efforts—replace incompat-
ible pipe in buildings and retrofit or replace nearly

all end use equipment. This is because hydrogen
embrittles cast iron pipes, degrades some plastic
pipes, and is incompatible with most current end
use equipment.’??

This would be prohibitively costly and disruptive
while delivering most customers little novel value,
whereas the previous transition from manufactured
to natural gas resulted in customers receiving lower
cost and cleaner burning gas with broad-but-mod-
est changes to equipment and limited distribution
system upgrades.

Alternatively, gas utilities'*® and industry organiza-
tions'** have proposed blending renewable hydrogen
to modest levels (<10%) in New York's gas distribu-
tion system to achieve some emissions reductions.
Despite these levels being relatively small the Na-
tional Renewable Energy Laboratory observed that
“numerous challenges and uncertainties complicate”
even modest blending, such as hydrogen’s harm to
pipeline materials. Further, leaks continue to be an
issue: as a small molecule hydrogen is more likely to
leak than methane and has a global warming poten-
tial approximately 11 times higher than CO2.°

Due to hydrogen'’s lower energy density—approx-
imately 1/3rd that of methane gas—a 5% blend
would correspond to a less than 2% contribution in
energy. As such, a modest blend of hydrogen would
have a minimal impact on overall emissions.’® In
addition other sectors, such as aviation, will place
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higher value on green hydrogen than gas utilities
or their ratepayers. Whatever amount of hydrogen
might be available to gas utility ratepayers would
have to be purchased at great cost.

The production of low carbon hydrogen is essential
for decarbonizing fertilizers, chemicals, and high
temperature energy needs. These sectors, which
lack electric alternatives, will out-compete hydro-
gen for heat, keeping prices high. Renewable ener-
gy resources deployed for hydrogen could be put

to more efficient use in directly displacing fossil
fuels in electricity generation or supporting electric
heating. Like RNG the high cost of hydrogen makes
electrification and efficiency more competitive. Giv-
en these limitations, efforts to incorporate hydrogen
into the gas system are a misallocation of resources.

RNG is costly to produce, and
its feedstocks are limited

Producing RNG by upgrading biogas or landfill gas
requires energy and capital equipment—for CO2
separation, removal of impurities, and interconnec-
tion to a pipeline or some other form of transport.'®”
Biomass gasification, another way to produce RNG,
is also capital-intensive and requires the acquisition
of feedstock from agricultural or forest sources

at a cost. The amount of energy required for RNG

production ranges from 5% to 10% of the energy
embodied in the RNG produced, though this value
and indirect emissions can be higher if offsite fuels
are used to generate the electricity necessary to
power compressors.'°¢1%° Table 5 shows how differ-
ent waste streams and other sources of bioenergy
feedstocks in New York State compare in terms of
their available supply, their production cost, how
cost-effectively their use as RNG would abate
greenhouse gas emissions, and the technology used
to derive RNG from each of them.

The sum of the values in the “Supply” row of Table 5
is New York’s aggregate annual economic resource
potential for RNG, which amounts to approximately
90 TBtu in total. That number is not how much RNG
is currently produced, but how much could theoret-
ically be produced given the volume and costs of
available feedstocks in and around New York—and
ignoring institutional and practical constraints as
well as potential higher value competing uses. This
90 TBtu volume is a fraction of the nearly 1000 TBtu
of annual gas consumption across all sectors in
New York today.

The “Production Cost” row shows the costs of pro-
ducing RNG, which are usefully compared with that
of fossil methane gas, which can be produced for
often less than $3 per MMBtu and has been sup-
plied to New York at rates between $2 and $9 per

Table 5. Summary of New York State’'s RNG resources.

Wet wastes Dry Material
Food Landfill Animal Wastewater Ag. Wood Energy

Feedstock Waste Gas Manure Sludge Residues Residues Crops MSW**
Supply (TBtu/yr) 34 19.3* 9.1 24 73 48 48 249
Production Cost $/ $2386  $11.29 $34.56 $27.68 $25.67
MMBtu
Implied annual $1,961 $704 $3,031 $2,343 $2142
increase to a typical
household gas bill
Abatement cost $/ $370 $133 $572 $442 $404
tCo2
RNG Technology Anaerobic digestion with biogas upgrading and Gasification

purification and pipeline injection

Source: Potential of Renewable Natural Gas in New York State Achievable Deployment Scenario excluding gasified MSW.'*2 Household bill
and abatement cost estimates are based off of an assumption of 100 MMBtu annual usage and a typical gas city-gate supply price of $4.25 per

MMBtu.

*Landfill gas generation declines as organic waste decomposes and has the potential to be practically exhausted as an energy resource several
decades after a landfill stops accepting methane-producing waste.'s® Future generation of landfill gas depends on the level of organics in future
waste streams which can be anticipated to decline due to more effective, less emissions intensive (and Climate Law-aligned) treatment energy
recovery strategies. If such diversion occurs in the immediate future, available landfill gas resource may start to become exhausted past 2050.

**Combustion of an MSW-derived fuel results in a mixture of biogenic and fossil CO2 emissions
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MMBtu in recent years."® Notably, even landfill gas,
the lowest-cost resource on offer, would require

a doubling of gas supply costs in order to be eco-
nomically viable.

The next row down on household gas bills indicates
how those RNG production costs would increase
retail costs for a typical residential gas ratepayer if
RNG replaced fossil methane gas.

The values in the “Abatement Cost” row indicate
the cost of avoiding the emissions of fossil carbon
by substituting fossil methane gas with RNG. It is
calculated from the difference between the RNG
and fossil price divided by the carbon intensity of
the fuels, here assumed to be 53 kg CO2eq/MMBtu
in the case of fossil methane gas.'

Figure 6. The cost of replacing fossil
methane (left black) with RNG (left green) is
greater than replacing fossil distillate fuels
(right black) with renewable distillates.
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Natural Gas in New York State." The low price of liquid fuels is based on
estimates of production of biodiesel from food waste." The high values

align with estimates from other studies of renewable fuel prices™ including

pathways to supply the Port Authority with sustainable aviation fuel."®

Figure 6 illustrates the relative cost differences be-
tween fossil fuels and biofuels like RNG that might
serve as substitutes. A larger difference indicates

a higher cost of substituting for the fossil fuel and
thereby abating the greenhouse gas emissions
arising from that fossil fuels use. The high cost of
substituting RNG for fossil methane gas means that
it would be a relatively high-cost use of limited bio-
energy resources. For comparison, the abatement
cost of electricity, assuming gas as the marginal fuel
at ($30 per MWh), with electricity generated from
anaerobic digestion ($100 per MWh'®) is approxi-
mately $200 per ton CO2.
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RNG’s high costs are
unlikely to fall quickly

RNG proponents sometimes argue that RNG's pro-
duction costs will decline because of scale econo-
mies and learning effects. But for cost declines to
follow from scale economies and learning effects,
several features must be present, including high de-
grees of modularity'’, scalability, competition", and
supporting policy."® These features help to explain,
for example, the drastic drop in solar panel produc-
tion costs, but they are generally not part of the
context in which RNG production might develop. As
described below, the one exception is supporting
policy, which is available to RNG, thanks to federal
and California programs aimed at stimulating the
production of alternative fuels for transportation.

RNG costs will not follow the sharp downward slope
that solar costs did. RNG biorefineries are general-
ly large-scale plants, while solar is a manufactured
modular technology: fewer biorefinery plants are
built compared to the large number of solar panels.
This means there will be fewer units produced and
so fewer opportunities to identify and implement
cost reductions. Solar manufacturing is also more
flexibly scalable than RNG biorefinery facilities,
which are limited in size by resource availability in a
given area. Further, regulated incorporation of RNG
into pipeline gas through long-term contracts is less
of a competitive crucible than the fierce markets
solar manufacturers and installers have experienced
for decades as they have chased market share.

Finally, the cost of produced RNG will never be
competitive with fossil methane gas in the way that
solar electricity has become cost-competitive with
conventional electricity generation. RNG requires

a feedstock, and the collection and transportation
of that feedstock incurs a cost. At best, the cost of
collection is likely more expensive than the cost of
extracting fossil methane gas. The 2016 Department
of Energy Billion Ton Report's forecast of available
bioenergy feedstocks started with those that could
be sourced at $30 per ton, which would contribute
$3.3 per MMBtu to the cost of RNG produced from
gasification of that biomass'?° before any capital or
operational costs are accounted for. It is likely that
given competition for such resources the feedstock

price could be at least double this. Processing any
RNG feedstock to pipeline quality gas will always be
more equipment or energy intensive than process-
ing raw fossil methane gas.

RNG would compete with
higher-value applications for
limited bioenergy feedstocks

“Future of gas” studies often discuss the use of
biological feedstocks as though no application other
than RNG would compete for them.”' In this way,
they generally fail to recognize that RNG production
to replace gas is likely to be just one of several uses
of organic wastes and residues that could deliver cli-
mate and energy benefits, and fail to analyze RNG's
relative costs and value in comparison to potential
alternatives that are more prevalent in national and
international pathway studies.'??

Generally, any carbon-rich compound (“feedstock”)
can be converted to a gas, liquid, or solid fuel. The
production of fuels from such feedstocks involves
varying levels of costs and energy demands that
affect the overall lifecycle performance of such
fuels.””® But, relative to other potential outputs of
biological feedstock processing, RNG is a high-cost
and low-value product (Table 6). RNG is produced
from the upgrading of biogas created by high-mois-
ture organic waste decomposing in anaerobic envi-
ronments or the gasification of dry biomass. Similar
biological and thermo-chemical processes can yield
higher-value liquid fuels (e.g., sustainable aviation
fuels) and chemical feedstocks (e.g., hydrogen, am-
monia, polymers, pharmaceuticals).

Raw biogas or landfill gas can also be used to gen-
erate electricity and on-site heat with relatively low
levels of processing or pretreatment. This electricity
is generally competitive with other sources, though
barriers to interconnection or sub-optimal tariff
designs can hinder adoption. Here, improved policy
can incentivize electricity pathways that provide
both locational and grid-firming value if integrat-
ed with biogas storage.’?*'?* Such resources could
provide significant locational value to rural commu-
nities. Because of the high costs associated with
biogas upgrading, generation of electricity from
raw biogas is generally more cost effective than
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Table 6. Comparison of alternative bioenergy pathways

RNG Electricity

Wet waste pathway(s) Anaerobic digestion
with biogas upgrad-
ing and purifica-
tion and pipeline

Anaerobic digestion with
direct combustion; bio-
gas storage to support grid
firming;"**'** hydrothermal

Liquid Fuels Sequestration

Hydrothermal lique-  Hydrothermal
faction with upgrad- liquefaction or wet
ing 7158 arrested pyrolysis
digestion'*?

Gasification & Py- Pyrolysis to inter-

injection carbonization'®
Dry material Gasification Combustion of pelletized
pathway(s) biomass
Production Cost $$ - $$9% $
Energy Market $ $-$%
Revenue
Leak Risk High Low

producing RNG. As a result, biogas upgrading and
pipeline injection projects have historically been in
the minority nationally.’?¢'2” However, policy in these
sectors can place a thumb on the scale and favor
one strategy over another.

In addition to higher-value fuels or electricity gener-
ation, the feedstocks needed to produce RNG could
also be used to facilitate carbon dioxide removal
with the co-generation of energy—often called bio-
energy with carbon capture and storage or BECCS.
Or, in a similar vein, the energy production step of
BECCS can be skipped, and biogenic carbon can be
directly sequestered.’? It is conceivable that such

a strategy could be bundled with the use of fossil
methane gas to deliver the same emissions reduc-
tion as RNG using the same biomass feedstock.

Excessive reliance on bioenergy, and in particular
energy crops, for RNG can conflict with efforts to
sequester carbon in natural lands and ecosystems.'®
Thus, the use of bioenergy resources for RNG would
come at an opportunity cost of carbon dioxide re-
moval or higher value energy applications.

Does producing RNG reduce or
contribute to methane emissions?

Proponents of RNG often claim that its production
mitigates fugitive methane emissions, which would
otherwise be released into the atmosphere from
landfills, wastewater sludge, food waste or manure.
Such claims neglect that fact that RNG production
from such wastes is just one of many potential
methane management strategies.

rolysis mediate biooil"®° or
biochar

$$$ $$

$$$ $$

None None

Best practices in methane management start with
avoided waste generation. When waste is unavoid-
able, pathways that avoid methane generation
from wastes reduce the risk of fugitive emissions.
Such non-methane pathways include the aerobic
composting of food,° daily spread of manure on
to crops,™ or energy recovery via liquid fuel path-
ways'* listed in Table 6 above. In cases where meth-
ane use is unavoidable, such as existing landfills,
as-soon-as-possible on-site destruction via flaring
or electricity and heat production minimizes the
potential for fugitive emissions.

The intentional cultivation of methane for RNG
raises the risk of fugitive emissions. Such risk arises
from the production of biogas from wet wastes, the
equipment used to upgrade that gas into RNG, the
gasification of dry biomass—that never would have
decomposed into methane—into RNG, and down-
stream leaks from the use of that gas. Many of these
risks are similar in magnitude to those associated
with the production of fossil methane gas.”* While
RNG proponents have acknowledged the impor-
tance of reducing such leaks, regulators should
question such claims recognizing that sufficiently
reducing leaks across the entire pipeline gas value
chain is a tall order.

RNG is upgraded biogas. Its production does not
eliminate or even reduce methane emissions but is
part of a value chain that instead tends to increase
them. Even so, some proponents argue that RNG
is a “negative emissions” solution.”* This claim is
based on an extreme counterfactual scenario and
assumptions adopted by California Air Resources
Board for the accounting of transportation fuels
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under its Low Carbon Fuel Standard (LCFS). Under
this approach, electric, hydrogen, and compressed
or liquefied natural gas pathways are credited with
avoided methane emissions from manure and
landfilling."** Given the high potency of methane,
this credit can be large, sometimes multiples of
emissions associated with the displaced fossil fuel.
Crediting avoided methane emissions is premised
on the flawed assumption that such methane emis-
sions are unavoidable by other means. The specific
amount of avoided methane emissions in the case
of manure assumes that the manure used in such a
pathway would have been otherwise lagooned—a
methane-intensive manure management practice
that is typically used at concentrated animal feeding
operations (CAFQOs).”3%137

Reliance on this counterfactual by proponents of
RNG, who argue it reduces emissions, is problem-
atic for two reasons. The first is that lagooning is

far from universal practice, and many farms use
other manure management strategies (e.g., daily
spreading or dry low storage) which are less likely to
generate fugitive methane emissions than anaerobic
digestion.”® While lagooning has grown in New York
State as a low-cost CAFO manure management
strategy, it is not universal. And second, it supports
nonsensical results. For instance, because a new
cow could generate enteric emissions and manure,
an RNG producer would receive a credit for add-
ing a cow to its herd and then “avoiding” methane
emissions from that cow by contributing its waste
to a digestor. That is, under this policy framework, a
farmer is credited for engaging in additional emis-
sion-intensive activities."*®

These logical errors have been widely embraced

by industry. The American Gas Association, for
example, uses this emissions factor in its studies

to forecast the upstream emissions reductions
associated with RNG."? Industry regularly cites this
factor in presentations, incorrectly calling it a “nega-
tive emission.”™!

If RNG is so expensive to produce,
why is it being produced?

Gas utilities have been exploring RNG for over a
decade. A long-delayed National Grid pilot project at
the Newtown Creek wastewater treatment facility
has yet to be launched."?'** Given the high cost and
shifting regulatory outlook, there has been signif-
icant uncertainty surrounding the role of RNG in
pipeline decarbonization.

Several RNG projects in New York State'** are
incentivized by programs aimed at increasing the
production of renewable transportation fuels, such
as the Federal Renewable Fuel Standard (RFS) and
California’s LCFS. The RFS currently provides a mar-
ket subsidy equivalent to $40 per MMBtu for RNG
produced for transportation fuels."** And the Cali-
fornia LCFS offers an additional astonishingly high
subsidy of $81.50 per MMBtu on average—equiva-
lent to over $11 per gallon of gasoline.*® Researchers
at the University of California at Davis observed that,
as a result of these policies, a cow that produces
$5,000 of milk in a year, gets a subsidy of nearly
$3,000 for its manure. Gas utilities are seeking to
take advantage of these distortive credit systems

as they pursue opportunities to develop RNG for
building heat.™’

The role of the LCFS and RFS in promoting trans-
portation biofuels has been contentious on several
fronts. Most notably, these programs were largely
formed over 15 years ago to incentivize the produc-
tion of drop-in transportation fuels from bioenergy
feedstocks. Since then, there has been growing
concern about the impact of such programs on food
prices and land use change.'*®

The rapid growth in electrification has disrupted the
foundational construct of these programs by rapidly
displacing biofuels as the core sector decarboniza-
tion strategy. The LCFS has adapted by allowing for
renewable electricity consumed by EVs to be eligi-
ble for credits. Electric credits are the LCFS's fastest
growing source of emissions reductions.'*® The EPA
has also proposed’*® creating a renewable electric
credit ("eRIN" in the parlance of the RFS) alongside
its conventional corn ethanol, biodiesel, and com-
pressed RNG vehicle fuel credits. By just proposing
placing renewable electricity on more equal footing
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with compressed RNG, the EPA's rulemaking has
already prompted some anaerobic digestor project
developers to pursue a lower cost and more efficient
biogas to electricity pathway rather than producing
RNG for vehicle fuel.”'

Such impacts emphasize how influential, and dis-
tortive, policy can be. It also underscores the com-
plicated multi-sector role that bioenergy will play

in supporting climate goals. This underscores the
importance of crafting a sound, cross sector policy
regime to ensure that limited, precious bioenergy
resources are used in applications where they create
the greatest amount of value.
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Section 3

Four Futures for Gas:
What are the Risks and
How Are They Managed?

The looming disruption of the gas utility business
model described in Section 2 presents an unprece-
dented challenge for the PSC in fulfilling its historical
cost, safety, and reliability mandates alongside its
new climate and equity mandates. Pathway studies
conducted by several states with similar climate
goals to New York provide helpful information but
little clarity. For example, such studies have illumi-
nated both the high costs of substituting fossil fuels
with bioenergy on the one hand, and the challenges
of abandoning all combustion on the other.

This Section steps away from the sometimes-mis-
leading precision of such studies and instead focus-
es on the tangible objectives sought for New York’s
gas distribution system and its stakeholders. It also
explores available strategies as the state increases
its oversight of the disruption and transition that
awaits its gas utilities. To reduce dependence on
fossil fuels, extensive and intensive efforts will be
required at the local, neighborhood, and household
levels. Although state-level projections are helpful in
setting goals, local planning and implementation is
essential to effect change while maximizing out-
comes for stakeholders.

This section starts by identifying objectives for New
York's gas distribution system stakeholders that have
been established by the Climate Law, other state
laws, or follow logically from the pursuit of statu-
torily defined objectives. These are listed in the left
column of Table 7.

Advancing these objectives can involve trade-offs.
Strategies that are lower cost for the energy system
as a whole may be experienced as higher cost by
individual consumers, depending on decisions about
cost allocation. Employment, for instance, may in-
crease in renewable energy industries but decline in
fossil fuels. Equity issues are complex, as decisions
can lead to intergenerational, cross-population, and
spatial tradeoffs among impacted communities.
Even though the costs and benefits of the clean
energy transition will not fall evenly across com-
munities and individuals, that transition still has the
potential to deliver positive outcomes on all objec-
tives—if implemented strategically.

Equipped with this list of objectives, this section
evaluates how four scenarios for the future of the
gas distribution system are likely to fare. Some
quantitative values are presented, but this is mainly

“ Although state-

level projections are
helpful in setting
goals, local planning
and implementation
is essential to

effect change”
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Table 7. Objectives of current New York State energy and climate regulatory policy.

Objective ... which depends upon ...

Minimize cost Costs of gas consumption, pipelines, electrici-

ty generation, electric grid, buildings

Ensure customer conve-
nience

Retrofit hassle, building value and comfort

Improve health Indoor and outdoor air quality, safety vis-a-vis

extreme temperatures

Expand employment
opportunities

Electrification workforce, gas workforce

Advance equity Overall energy burden, maintaining energy

security and access

Eliminate emissions Combustion emissions, fugitive emissions

Enhance energy reliability Electricity generation, transmission and distri-

bution systems

Improve resilience Need for and availability of backup power,

building thermal performance

Preserve system safety Pipeline pressure and integrity; storage and

combustion of hydrogen

a qualitative exercise. Each scenario is assessed with
respect to each objective; the degree and nature of

risks it entails for each; and the availability of mitiga-
tion measures for those risks.

The first of the four scenarios assumes continued
reliance on pipeline gas without electrification. The
second is an unmanaged, unsubsidized transition
away from gas toward non-combustion alterna-
tives. The third is a hybrid future that preserves gas
distribution system service to buildings even as
they electrify. The challenges of these scenarios are
then discussed before presenting a fourth scenario
describing a managed phased transition. With each
successive scenario, the number of risks decreases
and the potential actions to mitigate those risks
become less invasive and less costly.

Law prescribing the objective

Public Service Law §§ 65(1), (2), (6);
Environmental Conservation Law § 75-
0103(14)(b)(ii)

N/A

Climate Law preamble; Environmental
Conservation Law § 75-0103(14)(b)(i)

Environmental Conservation Law §8§
75-0103(8)

Climate Law § 7(3), Environmental Con-
servation Law § 75-0117

Environmental Conservation Law §8 75-
0107, -0109

Public Service Law 88 65, 66

Climate Law 8§ 9, updating Climate Risk
& Resiliency Act 88 17-a, 17-b

Public Service Law 88§ 65, 66, 66-s
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Figure 7. Four scenarios for the
future of gas (lllustrated)
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Scenario 1: Continued
Reliance on Pipeline Gas

Comparable analyses

» National Fuel 2022 Climate Report, “High
Fuels” scenario™'

» American Gas Association Net-Zero Opportuni-
ties for Gas Utilities, “Renewable and Low-Carbon
Gas Focus” scenario®?

Description

The state remains reliant on pipeline gas at current
scales. To comply with the emissions reduction
mandates of the Climate Law, it must decarbonize
the energy supply via RNG or alternative compli-
ance mechanisms (e.g., a carbon tax, durable carbon
offset, or compliance fee). No major changes to
building heating systems or the gas distribution
system are pursued. High-efficiency furnaces

(e.g. 95% efficient) replace older equipment per
currently proposed federal standards,®® but the
market for heat pumps fails to scale due to various
customer and industry barriers despite recent-
ly-implemented federal and state incentives. Gas
consumption and number of ratepayers levels off.
Accelerated leak-prone pipe replacement reduces

but does not eliminate methane leaks. Investment
in duplicative energy delivery systems—electricity
and gas—continues.

Major Outcomes

High Fuel Costs: The cost of RNG is substantial.
Continued reliance on pipeline gas at current scale
would require gasification of collected residues and
cultivated energy crops, which are expensive forms
of RNG production. Proposals to use RNG in the
building sector must also address competing and
more strategic uses for landfill gas, manure, food
waste, biosolids and residues. Energy crops are
needed for production at this scale. This results in a
high cost of RNG: $30 per MMBtu in 2050. Replac-
ing all fossil methane currently supplying residential,
commercial, and industrial demand in New York with
RNG at this price would cost $25 billion annually on
top of current gas expenses. This is 1.25% of New
York’s GDP, largely spent on fuel sourced from out of
state, while failing to create any new customer value
or improvements in health outcomes.
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Significant Footprint from RNG Use: Further,
meeting the state’s current gas heating demands
using RNG would require an area of cropland roughly
equivalent to twice New York's currently harvested
cropland: 7 million acres or 11,000 square miles.®
While most of this energy could be sourced from
outside New York's borders, there are significant op-
portunity costs associated with tying up this amount
of land in RNG production wherever it is located. For
example, this land can be used for food, wine, higher
value fuels, carbon sequestration, recreation, or re-
forestation. There are also potential adverse environ-
mental and climate impacts to many of these forms
of RNG production.

Gas Distribution System Costs: The largest cost
the customer experiences is maintaining and paying
off prior investments in the gas distribution system.
These costs, like RNG, and unlike electrification,
provide little novel value for customers.

Infrastructure and Emissions Lock-in Risk: Going
down this pathway—as many building owners are
currently proceeding—creates lock-in and emis-
sions abatement risk: Combustion at the point of
final consumption for end uses will be “locked in” for
the life of new appliances. Because decarbonization
is primarily achieved in this scenario through substi-
tuting RNG for fossil methane, if RNG fails to scale,
then the bulk of emissions allowances available in
2050 (15% of 1990 levels) are now demanded by the
buildings sector, increasing the cost of decarboniz-
ing other sectors.

Increasingly High Revenue Requirements: The
combination of high fuel costs and high distribution
systems costs lead to rising revenue requirements
and ballooning heating bills under today’s ratemak-
ing practices (Figure 8).

Inequitable Outcomes: Finally, continued reliance
on pipeline gas creates an unacceptable and ineg-
uitable burden on those whose energy bills are a
large fraction of their income due to the significantly
increased commodity and delivery cost.

Figure 8. Revenue requirement per ratepayer
for continued reliance on gas heat.

Distribution
B RNG Supply
M Fossil Supply
$15,000

$12,000

$9,000

Requirement

$6,000

Per Customer Revenue

$3,000

2022 2035 2050
Continued Reliance on Pipeline Gas

Assumptions: Demand of 150 MMBtu per year (Costs for a typical sin-
gle-family home, demanding 100 MMBtu of heat per year, are approxi-
mately two-thirds the values presented). Cost estimates assume the gas
distribution system maintains its current size and consumption levels but
RNG replaces 50% of fossil methane gas in 2035 and 100% in 2050. Distri-
bution revenue requirement based off revenue requirement analysis above.

Analysis

Evaluating these outcomes using the objectives
matrix demonstrates a high degree of risk with very
challenging risk mitigation strategies. This ultimately
makes this scenario untenable. If New York fails to
scale heating electrification, the costs of complying
with the Climate Law via RNG and a pipeline gas
system are large, and the risk of failure is high. The
untenable nature of this “pipeline gas as usual” fu-
ture would prompt customers to reduce or eliminate
their reliance on pipeline gas due to this high cost.
Given historical trends, those with the most agency
and access to resources will be able to reduce their
gas use, leaving behind those with less agency and
less access to resources—an unmanaged transition
with inequitable consequences.
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Table 8. Objective and risk assessment matrix for Continued Reliance on Pipeline Gas scenario

Scenario 1
Cost

Convenience

Health

Employment

Equity

Emissions

Reliability

Resilience

Safety

Advantages

Low need for capital
investment in buildings.

Avoid the hassle of
complicated building
upgrades.

None

Maintains current em-
ployment paradigm.

Avoids near-term cost
challenges of electrifi-
cation.

Dubious potential to
reduce emissions by sub-
stituting fossil gas with
RNG if leaks and land use
change are avoided.

Fossil methane gas main-
tains current reliability
paradigm

Maintains current resil-
ience paradigm

Maintains current safety
paradigm.

Disadvantages

High emissions com-
pliance cost: (RNG or
credits)

High cost of maintain-
ing the gas distribution
system.

No new customer value
is created despite high
costs.

Forgoes major oppor-
tunities for improving
health outcomes by
reducing household fuel
combustion.

Higher dependence on
energy imports is a lost
opportunity for local
investment.

High emissions com-
pliance costs burden
low-income households.
Fails to reduce the
cumulative burden on
consumers.

Exclusively reliant on the
development and scaling
of decarbonized gas.

High amount of fugitive
methane.

RNG resources could
be exposed to extreme
weather and volatile
market fluctuations

No specific opportunity
to improve resilience.

No specific opportunity
for improving safety
outcomes.

Degree and
nature of risk

Significant & Possibly
Prohibitive—Costs are
too high for this scenario
to be viable.

Significant—See cost
implications above.

Significant—Health
damages from gas com-
bustion are unaddressed.

Significant—Large
increase in out-of-state
spending creates eco-
nomic drag.

Significant—Creates a
direct and unacceptable
burden on low-income
households

Significant—Decarbon-
ized gas fails to scale or
is out-competed by other
bioenergy. Methane leaks
are difficult to eliminate.

N/A

Possibly Significant—
The continued risk of gas
explosion disasters (e.g.,
2014 East Harlem gas
explosion).
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Actions to
mitigate the risk

Significant—Social
subsidization of compli-
ance costs; development
of negative emissions
technologies to offset
gas emissions.

Significant—See cost
implications above.

Significant—Improve
building ventilation and
efficiency of gas appli-
ances.

N/A—Risk is likely un-
avoidable.

Significant—Substantial

expansion of heating and

weatherization assistance
programs.

Significant—Investment
in replacing leak-prone
pipes and equipment,
including those inside
buildings—increases
cost.

A price on carbon that re-
flects the social costs of
unabated emissions.

—Maintain a
diverse supply portfolio,
including fossil methane
gas.

N/A

Investment in replacing
leak-prone pipes and
equipment, including
those inside buildings,
increases cost.
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Scenario 2: Unmanaged
Transition Off Pipeline Gas

Comparable analysis:

» New York State Integration Analysis'®®, “Acceler-
ated Transition Away from Combustion” scenario.

» Plans for cities like Menlo Park, California'®® and
Ithaca, New York'®”

Description

Decarbonization occurs as a result of customer
decisions to electrify their homes and appliances
based on a mix of climate (reducing GHG emis-
sions), financial (avoiding long-term costs), health
(eliminating indoor air pollution), and regulatory
(complying with appliance emissions standards)
motivations. Combustion-based heating appliances
and equipment will be phased out as replacements
by 2030 for residential and 2035 for commercial
applications consistent with the final Climate Action
Council Scoping Plan and New York's pending equip-
ment emissions standards. Homes are relied upon
to individually and fully electrify around key inter-
vention points (e.g., end of equipment life, major
renovations, point of sale). The Inflation Reduction
Act and state incentives partially bridge financing

%)

L1

%

gaps, but low to moderate income households—be-
cause of cost and other barriers—lag in migrating to
whole home electrification and remain connected to
the gas distribution system.

Without a concrete transition plan, the gas distri-
bution system is maintained at its current scale to
serve remaining ratepayers, requiring reinvestment
in increasingly underutilized gas assets and signifi-
cant ongoing operational expense.

This scenario aspires to achieve compliance with
emissions reduction targets by steadily reducing
combustible fuel use in buildings, but some build-
ings may remain on gas while being subject to
increasing compliance costs. Purchasing emissions
allowances may be less expensive than RNG, but
this mechanism still increases the cost of gas.

Homes remaining connected to the gas distribution
system also bear the burden of paying for decisions
made in decades prior to reinvest in the system. By
2040, the delay in action has resulted in a political
impasse where the early electrifiers do not want

to pay for these mistakes, and the gas companies
are forced to raise rates higher on those with less
agency to leave.
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Notably, this scenario is the only readily available
option to cities that commit to building electrifica-
tion but do not own and operate municipal utilities,
because those cities lack the regulatory authority
required to manage transition for local gas and
electric networks. These city-level efforts yield
important pilot projects, the ratepayer impacts of
which can be blunted by state and federal subsidies.
They are difficult—and maybe impossible—to scale
up without utility cooperation. Consequently, while
city-scale action can yield good outcomes for select
participants and insights that could serve others,
such action also risks shifting the costs of ongoing
gas utility service to cities and towns that rely on the
same gas distribution network.

Major Outcomes

High Cost of Infrastructure Lock-in: Like Scenario
1, this scenario also requires continued reinvestment
in gas distribution networks to support remaining
ratepayers. However, it differs in the fact that those
networks become largely underutilized relative

to today as other customers electrify and leave

the gas system.

Gas Utilities Spiral Toward Insolvency While Gas
Ratepayers are Increasingly Burdened: The conse-
quence of this lock-in amid declining consumption
and unorganized ratepayer exits is spiraling utility
bills for remaining ratepayers, driving further exits
and eventually disrupting gas utilities’ ability to pro-
vide safe and reliable service.

Emissions Reductions: This scenario promises du-
rable emissions reductions at the building level, but
without state and local incentives and assistance to
leave the gas distribution system, emissions reduc-
tions may be delayed and relatively costly. Because,
as explained below, this scenario will tend to boost
electric system costs, it potentially adds to the
challenge of New York’s power sector continuing its
present progress toward compliance with the Cli-
mate Law'’s target of 100% clean electricity by 2040
in a way that keeps power costs affordable.

Electric System Costs Rise: Simultaneously, scat-
tershot electrification drives rapid and costly but
uncoordinated upgrades to distribution systems. An
aging electric distribution system may allow only

Figure 9. Revenue requirement per
remaining ratepayer for an Unmanaged
Transition Off Pipeline Gas scenario.

Distribution
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M Fossil Supply
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|
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Unmanaged Transition Off Pipeline Gas

Assumptions: Demand of 150 MMBtu per year (Costs for a typical sin-
gle-family home at 100 MMBtu per year are approximately two-thirds the
values presented). Distribution revenue requirement based off of revenue
requirement analysis above assuming a 90% reduction in customers and
throughput. Remaining ratepayers comply with emissions reductions
through purchases of allowances which are lower cost than RNG, but are
insignificant to distribution costs.

for some of the homes connected to a given elec-
tric distribution grid feeder to be electrified before
upgrades to local distribution infrastructure (e.g.,
conductors, transformers, or even substations) are
necessary. At scale, a workforce that is still becom-
ing familiar with key technologies and techniques,
nascent supply chains, and a lack of supporting rate
design may create cost barriers and hassle. If these
features fail to take shape in the ways required to
support electrification, then the transition away
from gas will proceed slowly, partially, and in inequi-
table and fragmented ways across communities.

Inequities: The spiral toward gas utility insolvency
places disproportionate burdens on ratepayers least
able to avoid growing gas bills. Without a targeted
effort to migrate ratepayers, exit remains out of
reach for many even as the burden of the gas bill
becomes severe.

Analysis

This combination of overinvestment in underuti-
lized gas assets, rising gas system costs, patchwork
electrification, and inequitable energy burdens fails
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Table 9. Objective and risk assessment matrix for Unmanaged Transition Off Pipeline Gas scenario

Scenario 2
Cost

Customer

Health

Employment

Equity

Emissions

Reliability

Resilience

Safety

Advantages

Substantially lower cost
than relying on decar-
bonized gas at current
levels of demands.

Increased comfort and
value created by electric
appliances.

Improved indoor air qual-
ity from the removal of
combustion appliances.

Substantial local job
creation opportunity for
building retrofits at scale.

Steady reduction in
cumulative burden from
pollution.

Steady and concrete
reduction in building
emissions.

Air-tight, well-insulated
homes maintain comfort-
able temperatures during
extreme events. Expands
access to cooling.

Reduces risk of gas
explosions in exited
buildings.

Disadvantages

High upfront costs

in both buildings and
electric infrastructure,
continued investments
in the gas distribution
system.

Required retrofits, pos-
sibly on an accelerated
timeline. Customers who
prefer gas-cooking may
be resistant.

N/A

A tight labor market
challenges the ability to
scale. Need to transition
gas workforce.

Lower income house-
holds that remain on
the gas system will be
burdened by costs.

Leaks evolve from the
distribution system and
buildings still using gas.
Electric heating during
coldest hours remains
emissions intensive as
long as gas remains the
marginal fuel.

Requires significant
and accelerated grid
upgrades to support
increased loads.

Reduces potential back-
up energy options.

Remaining older buildings
may be the most at-risk
of gas explosion due

to older and neglected
infrastructure. Likely
low-income households.

to achieve the objectives stipulated by the State’s
climate and consumer protection laws. The potential
cost increases to both gas service and electrification
that arise in this scenario would create pressures
that push customers away from gas but maker it
hard for them to electrify. As a result, an unmanaged
gas transition is likely to be rife with inefficiencies

and inequities.

Degree and
nature of risk

Significant & Possibly
Prohibitive—Costs are
likely to create signifi-
cant barriers to the adop-
tion of heat pumps. Lim-
ited options to recoup
costs leading to negative
feedback loop.

Significant—Public
pushback from gas bans,
costs, retrofit hassles.

N/A

Significant—A sizable
well-trained workforce
may not materialize.

Significant—Inequita-
ble realization of cost
burden.

challenge as
electric systems decar-
bonize.

Significant—Requires
most aggressive distribu-
tion and supply system
upgrades.

compared to
current conditions where
many homes are reliant
on electricity for heating.

safety risks
from neglected action
my create long-term
costs.
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Policy to mitigate
the risk

Significant—Adequate
retrofit subsidies. Flexible
rate design. High social
subsidy in the 2040s to
pay off gas distribution
system investments
made today.

Significant—Increase
customer education.

Develop and scale elec-
trification workforce.

N/A

Significant—Aggres-
sively develop and scale
electrification workforce.

Significant—In-
come-based subsidies
and discounts.

—Accelerate
deployment of renew-
ables and to-be-iden-
tified clean firming
technology.

Significant—Accelerate
distribution and supply
system upgrades.

—Couple
heating electrification
with DERSs, microgrids.
Underground utility infra-
structure.

—Monitor
remaining customers to
ensure that risks are not
neglected.
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Scenario 3: Hybrid Heating
with Pipeline Gas

Comparable pathways & policies:

» New York Clean Energy Vision Scenario
(National Grid)'¢®

» Diversified Strategy of Pathways to Carbon-Neu-
tral NYC (National Grid and Con Edison)'®®

» Fuel and Electrification Scenario (National Fuel)'7°

» Hybrid Gas-Electric Heating Focus (AGA Net-Ze-
ro Emissions Opportunities)™

Description

Another strategy for managing the challenges de-
scribed above is to maintain the gas distribution sys-
tem at roughly its current physical size, in terms of
customer connections and miles of pipe, but reduce
consumption in a managed fashion.

Here, despite the ability to fully electrify most heat
with extensive upgrades, combustion heating — and
a pipeline supplying fuel — is retained. Heat pump
installation is often done expediently and does not
prioritize complete coverage of heating needs. Ac-
companying energy efficiency retrofits are, similarly,
often less comprehensive than what would support

complete electrification. While the heat pump is
used during many heating hours, combustion heat-
ing is used at times when the building tenant prefers
it, potentially due to perceived cost savings.

This arrangement allows for a lower level of inter-
vention on the building side than full electrification
because access to auxiliary combustion means that
heat pumps and energy efficiency improvements do
not need to stand on their own against exceptionally
cold weather. Customers therefore generally acquire
smaller-sized heat pumps and undertake less-in-
tensive building retrofits. Some other appliances

are electrified based on practicality and customer
preferences, but customers might also retain, for
instance, gas cooking equipment or fireplaces.

Onsite fuel consumption complies with emissions
limits either by drawing RNG from a service line or
by purchasing emissions credits commensurate with
the volume of fossil methane gas consumed. Even
though the volume of fuel consumed onsite in this
way is relatively low, customers still experience cost
increases because RNG and emissions allowances
are both extremely expensive and increasingly so.
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Figure 10. Comparison of revenue requirements for the Continued Reliance
on Pipeline Gas and Hybrid Heat with Pipeline Gas scenarios.
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Assumptions: Demand of 150 MMBtu per year (Costs for a typical single-family home at 100 MMBtu per year are approximately two-thirds the values
presented). Hybrid costs are based off revenue requirement analysis above assuming a 70% reduction. Electric costs are included to illustrate approximate

impact of electricity demand from heat pumps in this scenario.

Substantial emissions continue to flow from the sys-
tem even as leak-prone pipe is replaced, and partial
electrification reduces leaks from equipment and
ignition cycling. This is because leaks remain a sig-
nificant source of emissions relative to the volume
of gas consumed.

Key outcomes

Partial Electrification Reduces Fuel Demand: Gas
utility hybrid heating proposals suggest that hy-
bridization reduces gas demand by 50%-75%. This
makes decarbonizing the remainder of gas use by
RNG or emissions allowances more feasible from a
cost perspective. If RNG is used, its scalability and
land use demands are still considerable — possibly
an area equivalent to half to all of New York’s culti-
vated cropland would be need to produce the feed-
stock to meet the state’s demand. If RNG cannot
meet this demand, using fossil methane gas with
emissions offsets becomes more practical at lower
levels of fuel demand.

Partial Electrification Avoids Challenges from
Rapid and Large Increases in Electricity Demand:
Using combustion during periods of peak heating
needs avoids costly distribution system upgrades
from the panel to the substation. It also avoids the
need for additional renewable and low-carbon firm
generation resources.

Pipeline Costs Remain High: Like the previous
scenarios, this scenario is still reliant on the pipe-
line—and reinvesting in the pipeline over the com-
ing years. The customer’s contribution to distribution
costs is comparable to the continued use of gas at
current rates described in Scenario 1. Despite lower
consumption, the full pipeline network is maintained,
and the pipeline still needs to be paid for.

Analysis

Despite some of these impacts still being signif-
icant at this scale, there is attractiveness to such
proposals given challenges associated with electri-
fication—notably the deep building interventions
required and the impacts to the electric grid from
peak heating demand. However, the increasing cost
of the gas network creates a tenuous situation.

There remain significant, difficult-to-mitigate risks
associated with ensuring that this scenario achieves
the state’s multiple objectives. Partial electrification
of gas-supplied buildings is not likely to result in a
manageable equilibrium for gas utilities because
customers will eventually opt to avoid the high
costs of maintaining gas access. Indeed, as Fig-

ure 10 above illustrates, the per-customer revenue
requirement escalates similarly in the scenario to
the continued gas scenario (Scenario 1). Regulators
and utilities should therefore expect that partial
electrification of gas-heated homes would avoid
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Figure 11. Comparison of revenue requirement from the Hybrid Heat with Pipeline
Gas scenarios with equivalent costs of a Non-Pipeline Hybrid strategy.
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Assumptions: Demand of 150 MMBtu per year (Costs for a typical single-family home at 100 MMBtu per year are approximately two-thirds the values pre-

sented).

some short-term costs while continued reinvest-
ment in the pipeline networks incur large long-term
costs. The pipeline hybrid case fails to lessen gas
customers’ incentives to eventually disconnect and
thereby leave costly gas distribution system assets
stranded. In sum, the pipeline is valuable in the near
term, but continued reinvestment in it is not a viable
long-term strategy.

To make this scenario viable, gas utilities would need
to impose high customer exit fees, which deter
customer exit by making it more expensive, and the
PSC would need to allow gas utilities to recoup the
costs of maintaining their networks if customers
decide to exit nonetheless. Measures like this would
run counter to the recommendations in the Scop-
ing Plan, which urges electrification, and would also
constrain consumer choice in a direct and con-
cerning fashion.

The problem facing New York’s future of heat is that
the costs of its gas pipeline networks have be-
come unsustainable in any future arrangement. The
networks are both exposed to increasing competi-
tion and in need of management to avoid stranded
assets and acheive New York’s climate, energy, and
social objectives.

Non-Pipeline Fuels Become
Competitive with High Cost,
Hybrid Gas Systems and
Can Serve as a Mechanism
for Removing Dependency
on the Pipeline

As illustrated above in Section 2, Figure 6, propane
and its analogues (e.g., dimethyl ether, or synthetic
liquified petroleum gases), with modest interven-
tions, can substitute for pipeline gas to support both
peak heating needs and customer preferences (e.g.,
cooking). This non-pipeline hybridization approach
delivers the same benefits as a pipeline-hybrid
approach in reducing the level of intervention in
buildings and electric systems.

Today, pipeline gas has lower delivery and com-
modity costs than propane (Figure 11). However,
commodity costs of RNG and renewable propane or
its analogues are more on par with each other than
fossil methane gas and fossil propane Any premium
that propane commaodity costs have over methane
or hydrogen are small relative to future costs associ-
ated with pipeline delivery of methane or hydrogen.

Pipeline networks depend on economies of scale
of both customers and throughput to deliver gas
at low cost. The analysis so far in this report has
demonstrated that the gas system, in the absence
of regulatory intervention, will fail to achieve the
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economies of scale necessary to deliver pipeline gas
at its historic competitive low cost.

Comparatively, trucked delivery of propane has been
relatively expensive, but its costs are far less depen-
dent on scale economies. While a hybrid-propane
arrangement has notably higher costs than today’s
pipeline gas delivery, it is able to control future costs
far better for the customer.

A typical single-family home using a 125-gallon
propane tank would only need two fill-ups a year,
assuming a heat pump takes 80% of the demand for
heating fuel. While this strategy may not be suitable
for high-density buildings that lack sufficient space
to host propane storage, it may be applicable in
medium to low-density neighborhoods where gas
infrastructure sprawls and infrastructure costs per
ratepayer are high. A conversion from pipeline gas to
propane will likely cost around $1,000 for a 125-gal-
lon propane tank and adjustments to burner tips.

Currently, propane and natural gas markets are
linked as liquid propane is often extracted from raw
“wet” natural gas. It is important to acknowledge
that declining natural gas production will lead to de-
clining fossil propane production. However, there are
several existing pathways for producing propane or
propane analogues such as dimethyl-ether (DME)82

from fossil and biological feedstocks—including
those proposed for conversion to RNG. It can be
assumed that its production at scale is as feasible as
RNG but may incur a slightly higher production cost
depending on the pathway involved. Still, as noted
above, supply and delivery prices may be sufficient-
ly low enough to be competitive with increasingly
costly delivery of pipeline gas.

Propane is used here as an example because of its
high substitutibility for pipeline gas. However, distil-
late fuels, biomass, or even compressed or liquified
natural gas can play a similar role depending on the
application. Indeed, such hybrid approaches may be
an important cost saving strategy in transitioning
more rural buildings not currently served by gas.

In all these cases, historical cost advantages have
favored pipeline gas for its ability to deliver large
volumes of energy at low cost. With electrification
slashing the volume of fuel demand, truck-de-
livery and onsite storage of fuels—where practi-
cal—can feasibly deliver energy at a lower cost per
unit of energy than a low throughput pipeline gas
system.(Figure 12)

Such an approach is not a panacea. Any large-scale
use of renewable fuels will face land use and eco-
logical tradeoffs similar to that of RNG. Some of

Figure 12. Changes in supply and delivery costs eliminate

the historical cost advantage of pipeline gas.
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Table 10. Objective and risk assessment matrix for Hybrid Heating with Pipeline Gas scenario

Degree and Policy to mitigate

Scenario 3 Advantages Disadvantages nature of risk the risk

Cost Leverages existing assets The cost of managing Significant—High Significant—Regulation
as an energy resource to  and maintaining a gas likelihood of ratepayer to maintain ratepayer use
support other elements distribution system with ~ departures due to com-  of distribution system
of decarbonization. low consumption is pre-  petition from non-pipe- (e.g., exit fees)

carious due to potential line alternatives. Limited
for departures; requires options to recoup costs
continued investment in  leading to negative feed-
the gas system. back loop.

Customer A manageable amount Does not fully improve Significant—Customers  Significant—Same as in
of intervention provides buildings for comfort and may seek out non-pipe-  the above cell
customers with new consumer value. line alternatives.
technologies while avoid-
ing the challenges of full
electrification.

Health Some benefits from re- Missed opportunity —Missed op- N/A

Employment

duced combustion where
end-uses have been
electrified.

Accelerated deploy-
ment of heat pumps is a
significant and relatively
practical mode of job
creation.

for comprehensive
health-improving building
improvements

Reduces but maintains
reliance on energy
imports which may be a
missed opportunity for
local job creation.

portunity for benefits.

—A sizeable
and well trained work-
force may not materi-
alize, but risk is lower
than more aggressive
scenarios

Significant—Workforce
development programs
and investment

Equity Least-cost near-term Long-termrisk for those  Significant—Due to Significant—Stabilize
strategy provides low- with reduced agency or precarious nature of the  the scenario by keeping
risk electrification for capability to transition. scenario. ratepayers on the gas
vulnerable populations. distribution system.

Emissions High potential for near- Reduces but maintains —Leaks con- Significant—Intensified
term emissions reduc- leaks in both gas equip- tinue to be a pernicious effort to reduce gas
tion. ment and pipes. problem challenging system leaks, including

emissions targets those from equipment
and building pipes.

Reliability Dual fuel approach at No major disadvantages  None N/A
the building scale avoids
accelerated hardening of
the grid.

Resilience Provides cooling No updates for enhanc- —Missed oppor-  N/A

ing building thermal tunity for benefits.
resiliency.
Safety No major improvements  Older buildings may be —Meissed oppor-  N/A

these fuels will even be synthesized using hydrogen.

to the current safety
paradigm

the most at-risk of gas
explosion due to older
and neglected infrastruc-
ture. Likely low-income
households.

tunity for benefits.

ly exposed to competition as their costs rise. This

Combustion and its burdens remain—especially for
biomass and distillate fuels. Early adoption of this
cost-effective strategy will be pursued by those
with the means and agency to do so, leaving disad-
vantaged communities behind.

underscores the urgent need for intentional, active
management of the gas transition to minimize
transitional burdens. Second, non-pipeline strategies
can be used to right size the gas system by allowing
for the transitional use of useful undepreciated gas
equipment and moderating the challenges associat-

However, the option for non-pipeline fuels to pla . e L
P PIP blay ed with electrification.

a transitional strategy raises two important points.
First, it demonstrates that gas networks are severe-
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Scenario 4: Managed
Phased Transition

Comparable analysis
and frameworks:

» Massachusetts 2025/2030 Clean Energy and Cli-
mate Plan: Phased Electrification Scenario'’?

» California Public Utilities Commission: Gas Plan-
ning and Reliability in California'*""*

» Gridworks for California Public Utilities Commis-
sion; Gas Resource and Infrastructure Planning
for California’®

» EDF: Managing the Transition—Proactive Solu-
tions for Stranded Gas Asset Risk in California'’®

» None conducted for New York but the appli-
cation concept on large buildings has been
illustrated with NYSERDA" Resource Efficient
Electrification.””

Description

In this scenario, gas utilities, electric utilities, lo-
calities, and other stakeholders, all led by the PSC,
actively coordinate on electrification and the right-
sizing of the gas distribution system. This proceeds

L'

%)

L}

through successive phases of targeted branch prun-
ing and zonal transitions, organized to facilitate safe,
equitable, and cost-effective gas network contrac-
tion, while supporting continued safe and reliable
access to energy. A major part of this effort involves
a hyperlocal or neighborhood-level focus that uses a
standard toolkit of solutions to deal with diverse sit-
uations. It is complemented by regulatory financial
policy that manages the costs of the transition.

Defined Gas Network Rightsizing Objectives: This
proactive, phased process builds on system-level
planning and begins with an end to gas distribution
system expansion and to avoidable investments in
existing gas networks. Opportunities to safely retire
leak prone pipe are identified and taken advantage
of. Transition away from reliance on gas is undertak-
en wherever possible in a zonal fashion rather than
house-by-house, building-by-building. This yields
efficiencies and creates opportunities for coordinat-
ed investments by several stakeholders in solutions
like thermal energy networks.
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Phased Approach: Phasing the transition moderates
its impacts in several respects, including but not lim-
ited to cost and energy reliability. Heat pumps and
energy efficiency upgrades become commonplace.
Emphasis in the 2020s is on making basic, prereg-
uisite energy efficiency improvements and replac-
ing key appliances and devices with heat pumps.
Buildings with partially depreciated gas-fired equip-
ment might, for instance, have heat pumps installed
incrementally, replacing water heaters and HVAC
equipment when old equipment fails or approach-
es its end of useful life. By the 2030s, and beyond,
whole building electrification becomes the norm.
NYSERDA has described this approach with large Three Network Rightsizing

complex buildings as Resource Efficient Electrifica- Objectives of a Managed

tion. (Figure 13)"78 -
9 Transition
Prioritization of Low to Moderate Income Housing:

A managed transition prioritizes low to moderate 1. Halt new investment in the growth
income housing for both this cohort’s large po- of gas networks

tential energy and emissions savings and for the
broader economic, health, and social benefits such
improvements will bring. Prioritization is necessary
to mitigate issues associated with late adoption of
electrification in this cohort such as risk of higher 3. Plan for zonal transitions based on local
cost pipeline gas and delayed realization of electrifi- needs and opportunities

cation’s benefits.

2. Avoid reinvestment in gas networks by re-
pairing or decommissioning leak prone pipe
rather than replacing it

Local energy asset planning'’® provides critical
support for the process at the system, zonal, and
individual levels. This planning maps out local en-
ergy resources comprehensively. Those resources
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Figure 13. lllustration of the concept of Resource Efficient Electrification.
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include: regional and local electric capacity; en-
ergy storage capabilities; loads and their degrees

of flexibility; ambient thermal resources, such as
geothermal reservoirs, water bodies, large sources
of waste heat, and consistent thermal loads; and
fuels, including more and less feasible pipeline and
non-pipeline fuels and feedstocks, such as wastewa-
ter and food waste. Crucially, this mapping out will
involve the collection and organization of informa-
tion at the level of individual buildings and energy
distribution systems, for the benefit of the utilities,
municipalities, and other stakeholders, all of whom
will have to make plans and decisions in coordination
as part of the process.

These planning efforts and their implementation will
require clear and firm policy foundations. As noted
in Section 1, New York's Public Service Law currently
impedes the PSC's ability to implement the sort of
plans contemplated here. In addition to potential
legislative changes, other important measures will
include thorough and thoughtful updates to rate
design, as well as policy support for the investments
and upgrades that various stakeholders will have to
undertake. Finally, gas utilities will require guidance
and support with respect to managing the financial
and operational aspects of this transitional process,
so that they avoid the disruption described in Sec-
tion 2 and their service to remaining gas ratepayers
is not compromised as right-sizing efforts incre-
mentally shrink gas networks over time.

Time

Elements of Local Energy
Asset Planning

» Focus on location-specific elements
of building stock and energy dis-
tribution systems

» |dentification of potential energy resources

» Coordination between utilities, consumers,
municipalities and regulators

» Improved data collection, manage-
ment and sharing
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Major outcomes

Solutions are Applied in Strategic Manner. Ma-

ture strategies are aggressively implemented over
the next decade. Central heat pump units replace
AC condensers in as old units retire. Mini-splits are
aggressively promoted in non-ducted arrangements.
Larger buildings adopt suitable hybrid heating equip-
ment. Basic energy efficiency upgrades are broadly
applied alongside other practical measures such

as improved control, electric appliances, and heat
pump water heaters.

Simultaneously, emerging strategies are cultivat-
ed for broad and aggressive implementation after
2030. These include whole building strategies such
as ground source heat pumps or comprehensive
retrofits (e.g., Enegiesprong approach°). Thermal
energy networks (TENSs) are piloted by gas utilities
and private entities (e.g. universities) in locations
most suitable to their application. Learnings from
these early deployments are used to develop the
markets for these technologies over the long run.

Where practical, propane or other delivered fuels
are used to transition pipeline segments and zones
off of gas when: there is a need for auxiliary com-
bustion; or, to meet specific customer preferences
such as combustion-based cooking.

Bioenergy Demands are Minimized and its Appli-
cation to Building Heat is Secondary. Ongoing and
substantial reductions in combustion, as well as gas
distribution system downsizing are the prime drivers
of emissions savings. Remaining modest uses of
combustion come into compliance using emissions
allowances or qualified bioenergy pathways. Any
bioenergy use in building heat largely results from
excess capacity, if any, from growth of bioenergy
strategies in other sectors (e.g., renewable propane
is a byproduct of sustainable aviation pathways'®")
or from location-specific opportunities (e.g., dis-
trict combined heat and power from wastewater
treatment plant’s anaerobic digestor). Intentional
generation and pipeline use of RNG is avoided to
minimize leaks.

Electric System Upgrades are Adequately Planned
and Implemented for a Deeply Electrified and
Efficient Future. A managed, phased strategy en-
sures that electric system upgrades from the panel

to the substation can be implemented at the most
cost-effective time point. Near term partial electrifi-
cation followed by long-term efficiency-maximizing
strategies lowers the need for accelerated and more
aggressive upgrades. Distribution system costs are
spread across growing heat sales and flexible EV
charging demands.

Gas Network Planning Leads to Cost Savings
that Would Otherwise Be Unrealized. Avoided
new investment and replacement reduces the
long-term costs of the gas distribution system,
limiting substantial rate increases and the risk of
stranded assets.

Steady Reduction in Emissions as Growth of the
Gas Distribution System Halts and Consumption
Begins to Fall. Retirement of leak prone pipe seg-
ments leads to measurable reductions in fugitive

methane emissions.

Burdens to Consumers are Minimized while Max-
imizing Benefits. Near-term hybrid strategies and
electrification of appliances provide consumers cost
savings and other tangible benefits with little imple-
mentation hassle. Federal incentives and state re-
bates cover most of the cost associated with these
strategies. Avoided gas distribution system costs
and a steady pace of electric system upgrades—not
that much different than historical growth—keep
revenue requirements and rates low.

Analysis

This scenario recognizes that approaches described
in the previous three scenarios above cannot restore
New York's gas networks and gas utilities to a stable
equilibrium and instead aims to manage, in phases
across geographies, the transition of gas ratepay-
ers to competing energy resources. The proactive
approach described here hinges on extensive and
intensive coordinated planning among key stake-
holders at the state and local levels. It also requires
creating and organizing a large amount of informa-
tion about energy systems and consumption.

The prior three scenarios all largely defer action

to later dates. A managed, phased electrification
requires intentional action now. It requires making
harder choices and galvanizing support today. How-
ever, by intentionally building momentum it reduces
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Table 11. Objective and risk assessment matrix for the Managed Phased Transition scenario

Scenario 4
Cost

Customer

Health

Employment

Equity

Emissions

Reliability

Resilience

Safety

the long term burdens and risks associated with the

Advantages

Avoids costs of installing
or maintaining parts of
the gas distribution sys-
tem that are redundant
in the face of lower cost
non-pipeline alternatives.
Electric system costs are
managed.

A manageable amount
of intervention provides
customers with new
technologies while avoid-
ing challenges from full
electrification.

Significant benefits from
reduced combustion.

Accelerated deploy-
ment of heat pumps is a
significant and relatively
practical mode of job
creation.

Least cost near term
strategy, provides low-
risk electrification for
vulnerable populations.

High potential for
near-term emissions
reduction. Elimination of
fugitive methane emis-
sions from leak-prone
segments.

Dual fuel approach at
the building scale avoids
accelerated hardening of
the grid.

Onsite stored fuels can
create resilience value.
Buildings are improved
on practical time scales.
Provides cooling.

Reduction in leak prone
pipe segments mitigate
risks of hazardous events.

prior scenarios.

Policy measures will be necessary to support infor-

Disadvantages

High upfront costs for
building retrofits. Elec-
trification of gas-heated
homes likely to result in
a near-term increase in
heating costs (though
long-term reduction)

Consumers need to
adapt to a new tech-
nological and energy
paradigm.

None

Workforce needs are
considerable even for this
scenario.

Upfront costs and split
incentives are still a
challenge in a managed
transition

Reliance on non-pipeline
bridge fuels may prolong
or exacerbate some
emissions-generating
activities

Rapid promulgation of
various strategies may
create reliability chal-
lenges.

Removal of existing
pipeline system may
create some situational
resiliency challenges

No major safety disad-
vantages if implemented
properly.

Degree and
nature of risk

—Cost barriers
will slow down adoption
of electric alternatives,

—Custom-
er knowledge poses a
potential hindrance to
growth.

None

to signifi-
cant—Phasing helps
with challenge of scaling
workforce, but challenge
still remains.

to signifi-
cant—Institutionalized
practices continue to
leave behind disadvan-
taged populations

—Emissions
reductions are pursued
across the system.

—On net, reli-
ability is maximized by
multiple strategies.

—Depends loca-
tional situation

None

Policy to mitigate
the risk

—Leverage IRA
incentives and resources
to keep upfront costs
low. Develop heat pump
-friendly rate design.

—Create
streamlined pathways for
improving building stock.
Support and develop
work force and supply
chains.

N/A

—Workforce
development programs
and investment for an
ongoing transition.

—Intentional
program design to ensure
that disadvantaged pop-
ulations do not get left
behind in the transition.

—Ensure electri-
fication, deep efficiency
and systems integration
are prioritized in imple-
mentation.

—Encourage
a diverse portfolio of
non-pipeline strategies.

—Various strat-
egies exist to enhance re-
silience following pipeline
removal.

N/A

transition. And implementation measures will require

devoted attention from state agencies and utilities

mation gathering, planning, and implementation.
Some of those measures will remove barriers: most
importantly, present statutory language fetters the
PSC's ability to pursue this approach. Other mea-
sures will be needed to enable agencies, utilities, and
localities to gather and share the full array of infor-
mation needed to navigate through the process of
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ty, as well as safety and reliability.
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Figure 14. Summary of the degree of risk and level of intervention

needed in each future of gas scenarios.
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Summary of Scenarios

Figure 14 summarizes the assessments of risk and
intervention in each of the above scenarios. Its find-
ings are clear: an intentional effort to strategically
manage the gas transition through a phasing in of
electric and other non-pipeline strategies is the best
pathway for achieving the state’s multiple climate,
energy, and equity objectives.

Across the scenarios there are some notable trends
and evolutions:

Costs are challenging in all scenarios, but differ
between high operating costs for RNG and high
capital costs for value-generating building retrofits.
A managed transition maximizes customer benefits,
however it still requires customers to participate

in a coordinated transition. Greater electrification
and less combustion of gas in homes results in
improved health.

Developing a building retrofit workforce will be

a challenge for all scenarios—even if New York
pursues an RNG strategy, the high cost of that fuel
would still necessitate intensive efficiency-improv-
ing building retrofits for its use to be economical.

Ensuring equitable outcomes requires ensuring
that disadvantaged communities are not left be-
hind in this transition and receive sufficient tran-
sitional support.

Less combustion means fewer emissions. However,
fugitive emissions are a risk for all scenarios that

2. Unmanaged Transition Off Pipeline Gas
- 3. Hybrid Heating with Pipeline Gas

|
---- 4. Managed Phased Transition

rely on pipeline gas: at point of production for RNG;
in aged pipe, including plastic; and in homes with
older pipe and gas equipment.

Reliability, resiliency and safety are a function
of how well the transition is managed. Lack of
action will miss opportunities for better meeting
these objectives.

Pursuing all of these multiple objectives at once is
an ambitious task that requires coordinated action.
The ordering of scenarios above largely reflects an
increasing degree of coordinated action among
agencies, energy consumers, utilities, and munici-
palities. The degree, scale, and needed pace of such
coordinated action is significant but so is the disrup-
tion that will occur if such action is not undertaken.

As this report describes in its history of the gas sys-
tem, this coordinated action is of similar ambition to
the laying of the first pipes, the creation of the utility
framework, gas’'s competitive response to early
electrification, and the transition from manufactured
to natural gas.

The sooner such action is pursued, the lower the
cost and the greater the benefits. With nearly 500
miles of distribution mains being replaced each year,
future generations are burdened with the financial
and climate costs of such systems. Such burdens
are not inevitable and can be avoided via proactive
regulatory action.
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Section 4

Recommendations

New York’s gas system and its rate-
payers’ access to affordable gas
service face impending disruption.

It is imperative that several leading
institutions take action to prevent
that disruption from harming rate-
payers and impeding the clean ener-
gy transition called for by the state’s
Climate Law. The recommendations
below would help to steer away from
harmful disruption, and toward a
managed, phased transition—a re-
sult consistent with the vision artic-
ulated in the Climate Action Coun-
cil's Scoping Plan.

Legislature

1 Update utility laws that impede
Climate Law implementation

Entity: Legislature
Timing: Immediately

Update utility laws that impede the Commission and
the utilities it regulates in implementing the Climate
Law. The update should be enacted as soon as pos-
sible. Provisions requiring amendment include but
are not limited to:

» Public Service Law sections 30 and 31 (imposing
a utility obligation to provide gas service upon re-
quest to residential would-be ratepayers and es-
tablishing a “100-foot rule” that incentivizes con-
nection and shifts its costs to other ratepayers)

» Transportation Corporations Law section 12 (simi-
lar but for commercial ratepayers)
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. . Public
Public Service Service

Commission Commission
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2 Adopt an overarching gas
planning framework to govern
filings in both the Gas Planning
docket (20-G-0131) and
Climate Law Compliance
docket (22-M-0149)

Entity: Public Service Commission
Timing: By the end of 2023

That framework should:

» Specify emission reduction obligations for
gas utilities under the Climate Law for both
2030 and 2050 and direct utilities to meet
those obligations.

» Avoid unnecessary carbon and cost lock-ins
by requiring that near-term LDC investments
be consistent with longer-term plans for
deep decarbonization to meet Climate Law
emissions mandates.

» Implement concrete recommendations from the
Scoping Plan, including halting the expansion of
gas networks and requiring zero emission appli-
ance replacements by specified dates.

» Accurately account for the lifetime costs of
pipe replacement projects for comparison with
non-pipeline alternatives and otherwise.

» Identify and direct stakeholders to act on oppor-
tunities for zonal phase-out and decommission-
ing of gas network segments based on potential
cost savings, emissions reductions, and improved
outcomes for end-users’ health and comfort.

3 Clarify issues related to RNG

and hydrogen

Entity: Public Service Commission
Timing: As soon as practicable

» Direct the Department of Public Service, in

collaboration with the New York State Energy
Research and Development Authority, to issue as-
sessments of the viability of RNG or hydrogen as
decarbonization solutions for New York's buildings
in light of constraints on cost, availability, climate
impacts, and competition with other sectors also
needing to decarbonize.

Require any gas utility’s plans or proposals in-
volving RNG or hydrogen, whether submitted to
the Commission in the context of a rate case or
non-adjudicatory docket, to carry the burden of
proof that those resources are: (1) are cost-effec-
tive relative to more readily available alternatives
such as electrification, (2) deliver additional and
directly attributable emissions reductions—in-
cluding accounting for fugitive emissions, and (3)
represent a clear best use case from a cost and
emissions perspective for RNG and hydrogen
feedstocks relative to their potential use in other
sectors such as electricity, liquid fuels or chem-
ical feedstocks.

Scrutinize assumptions embedded in filings in
planning proceedings or rate cases about demand
for RNG and hydrogen from other sectors.

4 Steer gas utilities’ development

of their Climate Law
Compliance Pathways Studies

Entity: Public Service Commission
Timing: In response to March 2023 submissions of

study proposals

» Give direction to gas utilities regarding:

+ decarbonization strategies to model;

+ how they should model energy effi-
ciency retrofits;

+ assumptions gas utilities should make regard-
ing firming resources in the electric sector;
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+ required disclosure of assumptions about RNG
feedstocks and emissions; and

+ how gas utilities should incorporate thermal
energy networks into their modeling.

» Engage an independent consultant

- direct the consultant to review utility pathways
analyses for consistency with Climate Law
emission mandates and recommendations in
the final Scoping Plan; and

authorize the consultant to request changes to
these analyses where deficiencies are identified.

Department of
Environmental
Conservation

Department of W YORK
Environmental ShroRtoNTY

Conservation

5 Medium- and long-term sector-
specific emissions reduction
targets

Entity: Department of Environmental Conservation
Timing: As part of January 1, 2024 reg-
ulation issuance

Include medium- and long-term sector-specific
emissions reduction targets for the gas system in
the emissions regulation to be adopted pursuant to
Environmental Conservation Law section 75-0109.
The price signals sent by a cap-and-invest program,
such as the one New York plans to adopt, are unlike-
ly to produce an optimal decarbonization strategy
in the buildings sector. Gas utilities have a higher
tolerance for emissions allowance costs because
they can pass those costs through to ratepayers.
And ratepayers will have both limited information
about what is affecting their bills and limited options
to respond. Because gas utilities and ratepayers

are less likely to be responsive to price signals, an
additional mechanism should further encourage

the adoption of measures that reduce emissions
from the gas system in line with the Climate Law’s
overarching target.
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Appendix: Guidance on
Pathways Analysis

Pathway studies are informative exercises that use
complex systems modeling to help understand the
broad implications of specific decisions. However,
many pathway studies involving the gas system lack
the analytical rigor to yield externally valid insights.
This appendix identifies the primary elements of
gas system pathways analyses and considerations
around developing these elements. It offers recom-
mendations for improving the value of gas system
pathways analysis and for contextualizing the inter-
pretation of the results.

Elements of Gas System
Pathways Analyses

The purpose of a pathways study is to understand
how the decisions made in a given sector impact
energy and infrastructure needs in other sectors. In
the context of a gas distribution-focused pathways
analysis, this usually involves decisions surrounding
building interventions and management of the gas
distribution system, but understanding the impli-
cations of certain constraints in the energy supply
sectors (e.g., the inability to scale bioenergy) may
also be valuable. Forecasting the gas transition typi-
cally involves examining changes in cost and ener-
gy—along with other derived indicators—over four
distinct energy sectors:

a. Building energy demand
b. Electricity supply

c. Bioenergy supply

d. Distribution systems

Representation of each of these sectors varies by
modeling approach and practitioner. Building energy
demands are modeled with some level of disaggre-
gation by building type and end-use segmentation
using standardized building energy use assumptions
developed by the Energy Information Agency and
U.S. Department of Energy.'®>'®* Scenario-defining
assumptions on equipment efficiency, adoption,
and load shapes produce aggregate hourly energy
demands. A capacity expansion model is often used
to match this demand with the deployment of ener-
gy resources based upon fundamental assumptions
(e.g., equipment cost and performance) and scenar-
io assumptions (e.g., RPS mandate for a certain level
of solar). Depending on certain assumptions, bio-
energy resources can fill the demand for remaining
fuels, but this may not be climate or cost optimal.

Unfortunately, the state of the practice is such that
analysis of the dynamics of gas, electric and novel
thermal energy networks is less developed than
those of the other sectors. Simulating the distri-
bution systems in the context of pathway studies

is an emerging concept. Most pathway studies are
conducted at a macro level. Distribution assets can
be, but are often not, represented in vintage cohorts
and replaced using system-wide historical trends in
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capital expenses. Operating expenses are based on
historical trends. A limited number of reports have
looked at some systems management (e.g., decom-
missioning segments on leak-prone pipe) but with
little analytical granularity.

There is no common practice evaluating relative
differences in decarbonization strategies across
distribution systems. For example, the cost and
applicability of strategies will likely vary considerably
in urban, suburban, and exurban areas. The failure of
many gas system pathways studies to accurately
capture these differences is unfortunate, as strate-
gic management of gas, electric, and novel energy
distribution systems (e.g., shared-loop thermal en-
ergy networks) may be a significant source of cost
savings as systems decarbonize. Management of
such systems falls more within the PSC’s authority
than the implications on the electric supply, building
infrastructure, and bioenergy systems.

The ideal gas system pathway study would appropri-
ately use its modeling platform to evaluate distinct
alternative strategies for decarbonizing the system.
Scenario design would maintain “internal consisten-
cy” by ensuring that scenarios are logically distin-
guishable from one another and would avoid varying
multiple decisions between scenarios in a way that
obscures the impact of individual decisional choices.

By varying individual decisions incrementally, hy-
potheses can be more rigorously tested. For exam-
ple, a practitioner may hypothesize that coordinated
building and transportation electrification is lower
cost than the combined costs of separate electrifi-
cation because of the ability to more optimally use
the electric distribution at different hours due to
the flexible nature of EV charging. The practitioner
would subsequently model a building electrification
scenario, a transportation electrification scenario,
and a combined electrification scenario. The hy-
pothesis would be supported if the results showed
cost benefits of a certain size from simultaneously
electrifying both sectors.

While some scenarios may be impractical (e.g.,
building electrification without EVs), uninforma-
tive in isolation, or undesirable (e.g., non-compliant
scenarios), they may be useful for illustrating the dy-
namics of the energy transition and relative impacts
of some strategies compared to others.

The following subsections review and provide
recommendations in each of the four areas noted
above, as well as in general, to ensure that such
studies provide maximum insight for the PSC and its
stakeholder deliberations. Finally, utility plans should
not be over-reliant on pathways studies and should
instead use them only as part of a number of assess-
ments to critically develop an effective approach to
energy transition that reduces risks to climate.

Given uncertainties and differences across sectors,
pathway analyses should focus on primary indicators
such as loads, capacity by resource, amount of fuel
consumption, miles of gas-served pipeline, number
of ratepayers, and number of building interventions.
Comparing costs across sectors can be helpful for
identifying major drivers, however given the high
degree of uncertainty—particularly as strategies
scale—a parochial focus on cost can obscure im-
portant findings regarding implementation and risk.

Buildings & Demand Side

There are two broad sets of strategies for decarbon-
izing buildings: strategies that decarbonize the ener-
gy consumed by buildings and strategies the reduce
the energy consumed by buildings. To decarbonize
the energy used in buildings, there are four overar-
ching approaches:

» continued use of pipeline gas with re-
duced GHG intensity

» hybrid heating with peak heating needs to be
served by the pipeline gas system using gas pos-
sibly with reduced GHG intensity

» hybrid heating with peak heating demands
met by non-pipeline fuels possibly with re-
duced GHG intensity

» whole-building electrification

Hybrid strategies may leverage existing equipment
for auxiliary heat and be either an end state or a step
toward whole-building electrification.

To reduce energy demand from buildings, fore-
casts include a range of building energy efficien-
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cy measures typically categorized into two levels
of intervention:

1. “Standard” or “basic” energy efficiency mea-
sures are generally considered cost-effective at
household and systems levels under conventional
cost-benefit tests. These typically reduce energy
demand by 10% to 25% depending on the build-
ing type and can include: drill & fill insulation, attic
insulation, weatherstripping

2. "Deep” or "enhanced” energy efficiency mea-
sures which achieve higher levels of performance
(30% to >50% reduction in energy demand) but
at higher upfront cost and with longer-payback
periods: triple pane windows, prefabricated enve-
lope retrofits, high-efficiency equipment, ground
source heat pumps.

Higher levels of efficiency are justifiable and pos-
sibly necessary in the case of whole-building elec-
trification to moderate its costs and impacts. Basic
efficiency measures are assumed to be applied to
any level of intervention, and their universal appli-
cation to lower-performing buildings should be a
policy priority in any future scenario.

Modeling Considerations

Modeling these packages must show the impact
of energy efficiency measures on load profiles and
not assume that energy reductions are averaged
across the year.

Models should represent flexible loads in both build-
ings and EV charging. Flexible building loads (e.g.,
water heating or space heating in high-performing
buildings) provide modest benefits. Most important
is a strong representation of future EV charging
loads, forecasted based on New York State’s Zero
Emissions Vehicle timeline. Forecasts should rep-
resent the ability to shift charging to night, thus
increasing the load factor of both generation and
distribution. Such flexibility provides significant sys-
tem benefits at a very low cost.’®* The lack of such

representation may result in a bias for the analysis to

simulate higher peak energy demand.

Costs are a significant uncertainty due to limited
tracking of building costs. A hybrid heat pump in
a ducted home replacing a partially depreciated

central air conditioning system will have lower costs
than the installation of mini-splits in a home with a
hot-water distribution system. More granular repre-
sentation of buildings may provide more detail, but
such precision can create a false sense of accuracy.
Depending on the scale modeled, practitioners may
choose to use a range of building cost estimates in
a sensitivity analysis approximated from bulk cost
estimates. While costs are influenced by macro-
economic factors such as labor and materials costs,
downward pressure on costs can also come from
industrial policy.

Consideration should be given to the application of
the above strategies to different parts of the build-
ing stock. In the Massachusetts 20-80 Gas Docket,
the LDC's consultant modeled a hybrid heating
scenario in which all buildings (gas, oil, propane)
were hybridized.'®>'#¢ |n other scenarios non-pipeline
fuels were transitioned to be fully electric. This gas
system-agnostic decision violated the principal of
internal consistency with respect to the study’s goal
of understanding the dynamics of the gas transition.
The inclusion of oil and propane heated homes in
the hybridized cohort resulted in additional net cost
savings (from less intensive building electrification
and grid investment) that were outside the frame of
the gas system. This led to the scenario emerging

as the most cost-effective. Had a better control
been used, it is likely that the study’s hybrid heating
scenario would have looked similar in magnitude to a
targeted-retirement scenario.

Recommendation: LDC pathway studies should
evaluate all four of the strategies for decarbonizing
building energy listed above on gas-served build-
ings. Each scenario should be conducted using a
“basic” and “deep” efficiency sensitivity. The study
should also conduct a sensitivity analysis of cost
estimates. For simplicity, non-pipeline buildings
should be retrofitted with a mix of whole building
and partial electrification in a manner that is consis-
tent across all scenarios.
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Electric Sector

The purpose of modeling the electric supply sec-
tor is to evaluate and contextualize the costs of
additional electricity resource capacity needed to
support increasing demand from building electrifi-
cation relative to strategies with lower levels electri-
fication or increased management of electrification
(e.g., efficiency and flexibility). Such analysis is
performed in the context of a rapidly decarbonizing
electricity supply—Ilargely the growth of variable
renewable energy.

The amount of capacity by resource type required
under each scenario is a primary indicator of the
implications of alternative demand-side strategies.
Capacity expansion models will deploy the least-
cost resource mix under specified emissions caps.
Solar and wind are generally deployed at a low cost
but require more expensive firming resources.

The cost of firm generation can vary depending
on the type. In addition, because the Climate Law
mandates zero emissions electricity generation by
2040 with no allowance for offset, fossil fuel gen-
eration resources are assumed to be unavailable
beyond that date.

The Scoping Plan’s Integration Analysis conducted
a sensitivity exploring the cost differential between
RNG, H2 combustion and H2 fuel cell grid firming.
RNG was the lowest cost strategy but still resulted
in a significant cost increase relative to the use of
fossil methane gas. Given issues raised in this report
regarding the impracticalities of production, it may
be more climate and cost optimal to allow for the
use of fossil methane gas to be bundled with an
offset, however this strategy currently conflicts
with the CLCPA. Alternatively, some in-state biogas
resources could be designed with integrated gas
storage to provide grid firming without the need for
costly RNG upgrading. Such resources may provide
locational value to electricity systems.

The Climate Law and Scoping Plan recognize the
current cost, scalability, climate and broader im-
pacts of putative zero emissions firm generation
technologies are not yet fully understood.”®” The
PSC is granted sufficient leeway to ensure reliability
and avoid significant cost burdens.

Uncertainty presents a fundamental challenge in
assessing the impacts as such costs can contribute
significantly to cost differentials between pathways.
This can have implications for not only high electri-
fication pathways but also pathways that are overly
reliant on electrolyzed hydrogen or other renewable
or synthetic fuels that have significant electric de-
mands in their production. As a result, cost contri-
butions from the electric sector should be viewed
critically and secondarily to primary indicators such
as changes in loads.

Recommendation: The PSC should establish guid-
ance on what firming resources and what the costs
of such resources should be in any integrated path-
ways study. Since the choice of firming resources is
an outstanding policy and technology decision with
implications outside the gas sector, it is advisable
that the lowest-cost Climate Law-compliant firm
resource be used as the base assumption.

Other assumptions and model-specific features will
also influence costs. For example, the ability to share
resources across regions via increased transmission
helps to keep costs low. Different models operat-

ed by different practitioners have varying levels of
transmission representation. Other features such as
choice of weather year, allowed technology portfo-
lio, and cost assumptions can also lead to divergent
results.’®® Such model design aspects can have a
significant impact on results.

Recommendation: Pathway analyses should provide
a methodological description of their electricity sec-
tor model. The practitioner should provide sufficient
context for the results in the model’s capabilities.
For example, if their model fails to simulate dynamic
transmission with neighboring regions, the practi-
tioner should acknowledge that capacity needs may
be overestimated.

Representation of RNG
and Remaining Fuel Use

Models have different treatments for renewable
fuels. Some approaches, such as those employed by
E3 (MA future of Gas docket'®?), ICF (e.g., NYS RNG
Assessment’®® & AGA National RNG Potential™'), and
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Net Zero America,'?> generate renewable fuel prices
and availability based on a supply curve representing
the number of resources available at a given price
Figure 15) and adding bio-refining costs. These are
often based on resource assessments of wastes,
residues, and energy crops conducted in the U.S.
Department of Energy’s 2016 Billion Ton Report'®,
along with supplemental data on landfills'** and
wastewater treatment facilities. Such supply curves
may generate some insight, but imply high precision
in resource availability and cost when actual supplies
and costs can be quite uncertain—most notably due
to competition for resources.

Figure 15. New York RNG
Production Supply Curve
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Often such supply curves are locally calibrated to
reflect a “fair share” of national or regional resources
based on historical population or energy use within
a given region or state. Additionally, some studies
will make adjustments for allocating these resourc-
es to other sectors (see Section 3) The Net Zero
America study assumes a total available supply of

6 Qbtus of bio-derived resources and subsequently
allocates 4 Qbtus of these resources to chemical
feedstocks before allocating resources among the
states. This modeling decision shifts New York's “fair
share” of bioenergy resources from 364 TBtus to 121
TBtus—an amount roughly equivalent to the state’s
consumption of jet fuel in 2020.'%¢

Some models will optimize the production and allo-
cation of bioderived fuels and electro- or synthetic
fuels across the energy sector. For example, Evolved
Energy Research'’s proprietary RIO model optimizes

across the entire energy supply sector, allowing for
a more robust analysis of the applicability of renew-
able or synthetic fuels. Applied in both the Net Zero
America Study'®” and studies in Massachusetts,’®
this model demonstrated that RNG is the lowest
value use of bioenergy resources leading to it being
one of the last decarbonization tools applied. This
methodology contrasts those of other studies that
exogenously assume that RNG is blended to bring
the system into compliance with an emissions
target. The former method assumes that expen-
sive-to-decarbonize residual fuel use will purchase
an allowance when such allowances are cost effec-
tive relative to RNG, while the latter assumes that

it will be decarbonized despite the potential higher
cost of RNG relative to an allowance or tax.

Recommendation: Pathways studies should not
exhaustively focus on the supply of RNG and need
not assume that all pipeline gas is decarbonized.
Instead, the analysis should evaluate residual fuel
used in scenarios as a primary indicator in the
following context:

1. Residual building sector fuel use should be evalu-
ated in the context of the state’s net zero allow-
ance: How large is the residual gas use compared
to the gross emissions target’s allowances? This
will establish the emissions at risk associated with
dependence on the continued use of pipeline gas
if RNG becomes challenging to scale.

2. The PSC should provide guidance to the LDC's
on how to account for future fossil methane
gas and RNG combustion and production given
New York's greenhouse gas accounting meth-
odology.'®?2% This includes upstream emissions
(lifecycle leaks and production emissions) and
how upstream emissions intensities evolve over-
time. New York’'s accounting approach creates a
layer of complexity given inherent uncertainties,
variabilities and long-term changes in upstream
emissions. The PSC should not allow LDCs to
claim emissions reductions from avoided meth-
ane unless the LDCs clearly demonstrate that
such methane emissions cannot be avoided by
any other strategy than the production of RNG.

3. If residual fuel demand is a small fraction of
remaining gross emissions (e.g., <5% of 1990
emissions), then it can be reasonable to assume
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that the cost of such gas may incur a compli-
ance cost rather than assume the use of RNG. A
cap-and-trade program would determine such
compliance cost, but a reasonable proxy for such
a cost is the recent federal estimates of the social
cost of carbon?®’ or New York's estimates of the
value of carbon?°? with reasonable assumptions
for escalation.

4. If RNG is a proposed strategy, the analysis should
acknowledge the need to prioritize bioenergy
resources for other sectors. Because of this,
the cost of RNG should reflect the higher-cost
RNG-production pathways and resources (e.g.,
gasification of biomass). Ideally pathway analyses
should represent competition for RNG such that
fossil methane gas or electrification is pursued
under high levels of competition for bioener-
gy feedstocks. Further, high levels of RNG will
likely necessitate the use of energy crops that
conflict with using those crops or land for car-
bon sequestration. Such consequences should
be quantified acknowledged as an impact of
high-RNG pathways.

5. If RNG is a proposed strategy, the LDCs should
evaluate challenges and opportunities in the
incorporation of RNG to the LDC's supply portfo-
lio given that RNG has different predictability of
supply profile.

6. If RNG or hydrogen are a proposed strategy,
LDCs should incorporate the energy demand
associated with the production of those fuels
into their models and describe a framework for
how energy used to produce those fuels are
procured in a manner that ensures that those
fuels do not generate indirect emissions in state
or out of state.

7. Gas system studies should not assume that the
development of RNG influences waste and agri-
cultural sector emissions. Such emissions could
also be managed by other non-energy and energy
strategies, and the development of such strate-
gies will be driven to a greater extent by higher
value pathways.

Distribution System

There are several strategies for managing the gas
distribution system as electrification proceeds:

1. Incorporation of non-pipeline strategies to avoid
new investment in the system.

2. Decommissioning gas-served segments that
require pipe replacement to avoid reinvestment
in the system. This strategy is relevant to pending
near-term decisions.

3. Zonal transitioning and decommissioning of net-
works of that will experience declining gas con-
sumption that leads to such zones being uneco-
nomical or impractical for continued gas use. This
is a long-term strategy designed to manage and
sunset underutilized assets and promote electri-
fication in a given zone. Zonal transitions seek to
find the best decarbonization strategy for a given
location. For example, medium density zones with
access to suitable and sufficient thermal sources
and sinks are likely to be strong candidates for
thermal energy networks. Low density zones, pre-
viously served by pipeline gas with high costs of
electric upgrading may be suitable for near term
non-pipeline hybridization and guided transition
to independent geothermal heat pumps over the
long-term at practical installation points.

All of these strategies are likely necessary for align-
ing and rightsizing the gas distribution system to

be compliant with Climate Law objectives at lowest
cost. However, the application of these strategies
will require interventions on the building and electric
system. The failure to implement the above strate-
gies would contribute to an unmanaged transition.

The primary indicator for evaluation of gas distri-
bution system implications are the relative costs of
different strategies driven by capital expenses, level
of depreciation, and operational expenses. Ideally,
LDCs should segment their systems into groupings
that reflect a varying degree of opportunity for
decommissioning. Ultimately cross sector planning
is needed to ensure that buildings and the electric
distribution system is well positioned for the transi-
tion of a segment off of gas.
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Electric distribution investment needs will be in-
fluenced by the level of electrification. Peak loads
and calculated investment needs should be used to
evaluate the implications on the distribution system.

Recommendation: LDCs should estimate opportu-
nities for avoided new and reinvestment and fore-
cast the implications of these strategies on future
revenue requirements relative to scenarios that pre-
sume continued use of the gas distribution system
at current scale. Further, the LDCs should identify
opportunities for cost-effective zonal decommis-
sioning in the 2040s under scenarios with high levels
of customer electrification. Finally the LDCs should
model an unmanaged transition in which the above
strategies are not implemented and use this scenar-
io to contextualize the managed transition scenarios
as well assess the needs of unmanaged transition.

Thermal Energy Networks

Representation of thermal energy networks (TENs)
presents challenges in the low-resolution state or
utility-level analyses. TENs are analytically similar to
building energy efficiency in that they offer high-

er levels of energy use efficiency at higher costs.
Their scalability is also likely in distinct situations
where other distribution system cost dynamics may
evolve: they may be best in semi-dense environ-
ments where avoided electric infrastructure costs
may be significant.

Recommendation: LDCs should identify specific
potential thermal energy network zones and esti-
mate their potential costs and energy usage. These
assessments should represent tiers of networks
that progressively include more buildings up to the
point where such networks become impractical.
LDCs may then use these assessments to inform
their pathways analysis. Conducting a utility-scale
analysis without a sufficiently thorough assessment
of potential sites and implementation strategies

is generally uninformative. The PSC would be best
served by thorough and thoughtful analyses of
actual potential network sites than unrepresentative
approximations in a utility-scale pathway. LDCs are
encouraged to discuss how they would implement
TENSs in their respective territories.

General Considerations

LDC Pathway studies and planning efforts should
prioritize evaluating strategies for managing the gas
system as consumption declines and customers
leave the system. Analysis of other sectors such

as bioenergy supply is less likely to provide novel
insight. Comparing costs and tradeoffs across these
sectors is prone to high levels of uncertainty partic-
ularly when considering extreme scenarios. The PSC
needs to start understanding how gas utilities can
best manage a downsizing of their system.

Pathway studies illustrate “book-end” cases that
may show the directional implications of given
strategies such as complete electrification or substi-
tuting current fuels with biofuels. The deficiency of
this assessment of extreme scenarios is that many
strategies exhibit rapid cost escalation past a certain
threshold: decarbonizing the last 10% of electricity
supplies (e.g., low-carbon firm resources) will likely
cost more than the first 90% (low-cost wind and so-
lar). Pathway analyses typically obscure this effect.

Pathway studies should be transparent and describe
the tools, assumptions, and underlying data used in
the forecasting. Practitioners should state the name
of any open source or proprietary software used in
the process (e.g., LEAP, SWITCH, GenX, AURORA,
PLEXOS). The PSC should encourage transparency
and discourage the practice of firms rebranding
these tools as their own proprietary tool. A spread-
sheet workbook of assumptions should be included
with any report, and such assumptions should pro-
vide sources or justification.
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Figure 16. Cost of national net zero pathways
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Regional and national studies demonstrate that
though decarbonization costs vary, the impact of a
range of decarbonization strategies on energy costs
is small relative to historical energy costs. Figure 16
shows energy cost discrepancies using results from
the Net Zero America study but is also a conclusion
of the New York State Integration Analysis.?** The
costs implications of decarbonization scenarios are
not on net excessive. Cost changes across sec-
tors may be large and will need to be managed to
protect consumers, and cost differentials between
scenarios should be evaluated with this in mind.

Further, indirect costs and benefits of decarboniza-
tion (health, employment) can be high but exhibit
high levels of uncertainty. However, the benefits
from reduced combustion, a shift from reliance on
imported fuels to local wind, solar, ambient heat,
and energy efficiency, and the mitigation of past
social injustices will bring monumental health, social
and customer benefits. The integration analysis
showed that the health benefits alone, largely from
reduced combustion, can result in a benefit greater
than half of the transition costs before accounting

for the monetized benefit of avoided CO2 emissions

which, when added, deliver net cost savings.?°®

The benefits of climate action via reduced combus-
tion are now undisputed. LDCs, the PSC and process
stakeholders should not overly center systems costs
calculated using coupled-together models based

on highly uncertain assumptions. This risks a num-
ber-slinging exercise among stakeholders in which
nuance is lost and time is wasted.

Instead, gas planning and pathways studies need to
focus on integrated, locally-focused planning that
seeks to right-size the gas distribution system to be
compliant with the CLCPA’s objectives. Such analy-
sis should focus largely on identifying opportunities
to avoid additional investment in the gas distribution
system and deploy integrated strategies to respon-
sibly transition swaths of the system off of a depen-
dency on pipeline delivered fuels.
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