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EXECUTIVE SUMMARY

Hydrofluorocarbons (HFCs) are among the most harmful greenhouse gases (GHG)
emitted today. While they remain in the atmosphere for a much shorter time than
carbon dioxide (COy), their relative climate forcing (how effectively they heat the
atmosphere) can be tens, hundreds or even thousands of times greater than CO,. The
importance of HFC mitigation was identified in the early 2000s, and several early
action measures were proposed as part of a comprehensive, ongoing program to
reduce greenhouse gas (GHG) emissions in California. The California Air Resources
Board (CARB) adopted the Refrigerant Management Program’ as one of the early
action measures to address HFC refrigerant use. Further recognizing the importance
of reducing HFCs, the Legislature enacted Senate Bill 1383 (SB 1383)2in 2016,
requiring a 40 percent reduction of HFC emissions below 2013 levels by 2030.

California continued working to develop additional regulatory efforts to reduce HFC
emissions and meet this goal. Unfortunately, beginning in 2017 — the United States
Environmental Protection Agency’s (U.S. EPA) key HFC prohibitions — Rules 203

and 21* under the Significant New Alternatives Policy (SNAP) Program?® were partially
vacated by the D.C. Circuit Court of Appeals.® To prevent the harmful impacts of the
litigation, in 2018, California incorporated both SNAP Rules 20 and 21—first through
adopting an HFC Regulation” and then the Legislature enacted the “California Cooling
Act” or Senate Bill 1013 (SB 1013).8 In 2019, CARB incorporated SB 1013'’s statutory
provisions into its HFC Regulation to provide clarity to the regulated industry.’
Despite these current rules, California statutory mandates for HFC reduction requires
CARB to take further actions to reduce HFC emissions.

Summary of the Proposed Amendments

The majority of HFC emissions in the State come from their use as refrigerants in
stationary refrigeration and air conditioning (AC) equipment. In this rulemaking, CARB
staff proposes to address these emission sources by amending the existing California
HFC Regulation (hereinafter “Proposed Amendments”) to (1) impose further limits on

' Management of High Global Warming Potential Refrigerants for Stationary Sources, Cal. Code Regs.,
tit. 17, § 95380 et seq.

2SB 1383 (Lara, Stat. 2016, Ch. 395); Health & Saf. Code § 39730.5.

340 C.F.R. Pt. 82, Subpt. G, App. U; 80 Fed. Reg. 42870-01 (July 20, 2015); 81 Fed. Reg. 86778-01
(Dec. 1, 2016).

440 C.F.R. Pt. 82, Subpt. G ,App. V; 81 Fed. Reg. 86778-01 (Dec. 1, 2016).

542 US.C. § 7671k; 40 C.F.R. Pt. 82, Subpt. G.

¢ Mexichem Fluor, Inc. v. Environmental Protection Agency (D.C. Cir. 2017) 866 F. 3d 451 (Mexichem 1)
and Mexichem Fluor, Inc. v. Environmental Protection Agency (D.C. Cir. 2019) Case No. 17-1024
(Mexichem ll) (collectively the “Mexichem decisions").

7 Prohibitions on Use of Certain Hydrofluorocarbons in Stationary Refrigeration and Foam End-Uses,
Cal. Code Regs., tit. 17, §§ 95371, et seq.

8 SB 1013 (Lara, Stat. 2018, Ch. 375) ; Health & Saf. Code § 39734.

? Prohibitions on Use of Certain Hydrofluorocarbons in Stationary Refrigeration, Chillers, Aerosols-
Propellants, and Foam End Uses, Cal. Code Regs., tit. 17, §§ 95371, et seq.



HFCs used in non-residential (e.g. commercial) stationary refrigeration equipment,
and (2) to regulate new AC equipment used for both residential and non-residential
purposes. Additionally, some administrative changes are proposed for the purposes
of enhancing clarity of the existing regulation. CARB collaborated with the U.S.
Climate Alliance to share California’s experience and additional states are adopting
similar regulations — as such CARB is proposing administrative changes that provide
clearer alignment with those regulations, providing clarity and convenience to the
regulated industry. A variance process has also been added to address impossibility
and force majeure events.

Expected Emissions Benefits

Reducing the GWP of refrigerants used in new commercial and industrial refrigeration
systems and cutting the “banked” HFCs in the existing facilities is expected to reduce
the emissions from these sectors by nearly 40 percent below baseline by 2040.
Reducing the GWP of new AC equipment to below 750 is expected to reduce
emissions from this sector by 50 percent below baseline by 2040 offering a substantial
and critical opportunity to mitigate HFC emissions. Action now is key as each year of
deferred action “locks in” emission of high-GWP refrigerant for the lifetime of the
equipment over 15 to 20 years. Reducing HFC emissions from these sectors is critical
in meeting HFC-specific targets and long-term carbon neutrality goals.

While some AC manufacturers and stakeholders have conveyed support for the 2023
compliance date, several stakeholders have requested that CARB delay the effective
date for the 750 GWP limit for new AC equipment from January 1, 2023 to January 1,
2025. The reasons put forth for this request include: (1) allowing additional time for
AC manufacturers to transition refrigerants; (2) the A1 alternative (R-466A) may require
more time to be ready as a substitute refrigerant; and (3) the California Building
Standards Code may not have the necessary updates to allow A2L refrigerants to be
used in 2023. These stakeholders have provided ideas for incorporating an additional
compliance pathway in addition to the 2023 compliance pathway. AC manufacturers
and other stakeholders have proposed achieving needed emission reductions through
use of reclaimed refrigerant in new equipment, servicing existing equipment,
refrigerant destruction, as well as a potential crediting system based on type of
refrigerant used to account for charge and GWP reduction. CARB is evaluating the
feasibility of additional compliance pathways as well as a hybrid of them, from the
standpoint of enforcement, implementation, and emissions benefits and may
incorporate changes through a 15-day notice.

Under the business-as-usual scenario, including the current regulations already in
place, annual HFC emissions in the year 2030 are expected to be approximately

20 million metric tons of carbon dioxide equivalent (MMTCOze). Under SB 1383,
these emissions must be reduced to below 10 MMTCOze by 2030. Impacts of major
regulations are typically analyzed over one lifetime of equipment. For these Proposed
Amendments, CARB staff analyzed both benefits and costs to 2040, which reflects an



average equipment lifetime of 15 years. From 2022 to 2040, the Proposed
Amendments for refrigeration and AC equipment combined are expected to result in
annual average GHG emissions reductions of 4 MMTCOe, helping California move
closer to achieving the legislative target.

Cumulatively, by 2040, the Proposed Amendments are expected to reduce statewide
GHG emissions by more than 72 MMTCOze. Because HFCs have very high global
warming potential (GWP) values, the damages avoided due to the additional warming
these emissions would have caused are substantial. CARB uses the social cost of
carbon (SC-CO,) to estimate the avoided damages from GHG emissions, which
provides a monetary benefit today of reducing carbon emissions in the future. The
total avoided social cost of carbon due to the Proposed Amendments ranges between
$1.7 billion and $7.2 billion dollars by 2040, depending on the discount rate. Itis
important to note that due to their short atmospheric lifetimes, the warming impact of
HFCs in the near term are even worse. To estimate more near term impacts, HFC
emissions and reductions can be calculated using their 20-year GWP values. For the
HFCs used in refrigeration and AC equipment, the average 20-year GWP is
approximately double the 100-year average GWP. Thus, using 20-year GWP values,
the Proposed Amendments are expected to yield cumulative GHG emissions
reductions of more than 140 MMTCO.e by 2040. While we use 100-year GWP values
throughout this document and for the purposes of the rulemaking, using 20-year GWP
values highlights the impact of the Proposed Amendments.



I Introduction and Background

Climate change is one of the most serious environmental threats facing the world
today. Climate scientists agree that global warming and other shifts in the climate
system observed over the past century are caused by human activities and that these
recorded changes are occurring at an unprecedented rate (Cook et al., 2015).
California is already feeling the impacts of climate change, and projections show that
these effects will continue and worsen. The impacts of climate change on California
have been documented by the Office of Environmental Health Hazard Assessment
(OEHHA) in the Indicators of Climate Change Report (OEHHA, 2018). In cognizance of
these facts, California has committed to take action. The passage of Assembly Bill 32
(AB 32),'° the California Global Warming Solutions Act of 2006, marked a watershed
moment in California’s history. By requiring sharp reductions of greenhouse gas
(GHG) emissions, California set the stage for its transition to a sustainable, low-carbon
future. To further the goals of AB 32, the Legislature enacted Senate Bill 32 (SB 32)
requiring a 40 percent reduction in GHG emissions below 1990 levels by 2030.

Once these overarching GHG reduction mandates were in place, California then
enacted legislation to curb emissions of specific climate pollutants. Among those
were hydrofluorocarbons (HFCs), which are a class of very potent GHGs that have a
disproportionate warming impact on the climate. In 2016, the Legislature enacted
Senate Bill 1383 (SB 1383) to specifically mandate a 40 percent reduction in HFC
emissions below 2013 levels by 2030.

A. What are Hydrofluorocarbons?

HFCs are synthetic gases that are used in a variety of applications, including
refrigeration, air-conditioning (AC), foam blowing, solvents, aerosols, and fire
suppression. HFCs were developed to replace ozone-depleting substances (ODS),
including chlorofluorocarbons (CFCs) that have already been phased out, and
hydrochlorofluorocarbons (HCFCs) that are currently being phased out under the
Montreal Protocol—the international treaty governing the protection of the
stratospheric ozone layer (UNEP, 1987). HFCs do not harm the ozone layer; however,
they are short-lived climate pollutants (SLCP).

SLCPs are powerful climate forcers that remain in the atmosphere for a relatively short
period of time, but trap thousands of times more heat in the atmosphere per unit of
mass compared to carbon dioxide (CO,). A major concern with respect to HFCs is that
their contribution to climate forcing is expected to increase rapidly in the future — not
only because HFCs continue to replace ODS but also the demand for refrigeration and
air conditioning (RAC) is growing (Velders et al., 2009; Velders et al., 2013). In fact,

1 AB 32 (Ndfez, Stat. 2006, Ch. 488); Health & Saf. Code § 38500 et seq.
11 SB 32 (Pavley, Stat. 2016, Ch. 249); Health & Saf. Code § 38566.

1



atmospheric observations show that the concentration of HFCs in the atmosphere is
already increasing rapidly (Carpenter et al., 2014; Doherty et al., 2014).

The emissions of HFCs from RAC equipment depend on the following factors: amount
of refrigerant used in the systems (also called system “charge size"”), the amount of
refrigerant that leaks out of the systems every year (annual leak rate) as well as at
equipment’s end-of-life (EOL leak rate), and the GWP of the refrigerant.

If no measures are taken, it is estimated that HFCs will amount to 9 to 19 percent of
total GHG emissions globally by 2050. 2 In California, HFCs currently comprise

5 percent of GHG emissions, but are the fastest growing source of GHG emissions,
primarily driven by the increased demand for RAC and the replacement of ODS with
HFCs (CARB, 2019a; UNEP, 2011). Nearly 90 percent of HFC emissions in California
come from their use as refrigerants in the commercial, industrial, residential, and
transportation sectors as shown in Figure 1 (CARB, 2020a)."

Figure 1. California HFC emissions by sector (2018)

Solvents, Fire

Propellants
4% Suppressants
Foam 2%
5%
Stationary
Refrigeration
Mobile Vehicle 27%
AC +
Transport
Refrigeration
28%
Stationary AC
34%

Total HFC Emissions
19 MMTCO,e

B. What is Global Warming Potential?

SLCP emissions are analyzed using global warming potential (GWP) value. The
Intergovernmental Panel on Climate Change (IPCC) developed the concept of GWP as
an index to evaluate the climate impacts of different GHGs, including SLCPs. This
metric provides a comparison of the ability of each GHG to trap heat in the
atmosphere relative to CO- over a specified time horizon. GWP depends on the

2 Ibid.
13 California HFC emissions (in CO-equivalents) by sector in 2018 using the Intergovernmental Panel on
Climate Change (IPCC) Fourth Assessment (AR4) 100-year GWP values (IPCC 2007).

2



lifetime of different GHGs in the atmosphere, and accounts for the amount of energy
they absorb on a per-kilogram basis, relative to CO,, to represent the relative climate
forcing of a kilogram of emissions when averaged over a time period of interest
(typically 20 or 100 years). The larger the GWP value, the more that a given gas
warms the Earth compared to CO; over a given time period. The mix of all HFCs in
current use in California, weighted by usage (tonnage), has an average 100-year GWP
of 1,700, and an average 20-year GWP of 3,800.

The GWP limits being proposed in this rulemaking are in terms of 100-year GWP
values from the 4th Assessment Report of the IPCC (AR4), which was released in 2007
(IPCC, 2007)."* This is consistent with CARB’s official GHG inventory and for
accounting for emissions in programs adopted under AB 32 as well as most GHG
emissions inventories around the world. CARB does evaluate emissions scenarios
using 20-year GWP values, which better reflects how damaging HFCs can be to the
climate in the near term and is consistent with the SLCP Strategy (CARB, 2017a).
However, CARB's current F-gas inventory uses 100-year GWP values to estimate
emissions. To be consistent with the inventory, the GWP limits and emissions benefits
calculations utilize 100-year values unless specifically stated otherwise. The GWP
values of common refrigerants in use in RAC sectors range from 2,000 to over 3,000
GWP (100-year).

C. What is the Current California HFC Regulation and why is CARB
Amending it?

When CARB finalized its SLCP Strategy in 2017 (which outlines the strategy to reduce
SLCPs, including HFCs in California), CARB was relying on implementation of SNAP
Rules 20 and 21 to achieve substantial emissions reductions and lower baseline
emissions. The SNAP prohibitions take a “worst first” approach by banning specific
HFCs with the highest GWP values in use by end-use. However, on August 8, 2017, in
Mexichem Fluor. v. U.S. EPA, > the D.C. District Circuit Court of Appeals limited

U.S. EPA's ability to require manufacturers using HFCs to replace the refrigerant with a
lower-GWP refrigerant. A later decision extended the limitations to SNAP Rule 21.
California took action and backstopped the changes to the federal SNAP prohibitions. In
2018, CARB adopted a regulation, “Prohibitions on Use of Certain Hydrofluorocarbons in
Stationary Refrigeration and Foam End-Uses Regulation.”'® This regulation prohibited
specific HFCs with high-GWP values from use in certain stationary refrigeration and foam
end-uses but did not incorporate all end-uses from SNAP Rules 20 and 21.

* Where IPCC AR4 GWP values are not listed for specific F-gases. CARB uses the 100-year GWP values
listed in IPCC Fifth Assessment Report (AR5) (IPCC, 2013), and where IPCC AR4 and IPCC AR5 values
are not available, CARB uses the 100-year GWP values as listed in the IPCC Third Assessment Report of
the IPCC (TAR) (IPCC, 2001).

> Mexichem Fluor, Inc. v. Environmental Protection Agency (D.C. Cir. 2017) 866 F. 3d 451.

1 Cal. Code Regs., tit. 17, §§ 95371-95377.



That same year, the California Legislature adopted the California Cooling Act

(SB 1013), which incorporated both SNAP Rules 20 and 21 into state law. CARB then
followed an administrative process to incorporate the SB 1013 provisions into the
existing HFC Regulation and retitled it “Prohibitions on Use of Certain
Hydrofluorocarbons in Stationary Refrigeration, Chillers, Aerosols-Propellants, and
Foam End-Uses Regulation” (hereinafter “"HFC Regulation”) to be reflective of all end-
uses."” This action simply consolidated requirements into one regulation to provide
clarity to the regulated industry. '® The requirements took effect January 1, 2019.

CARB is now amending the HFC Regulation to adopt GWP limits for new RAC
equipment, which ensures that industry not only shifts away from the highest GWP
refrigerants, but swiftly transitions to technologies with the lowest GWP that is
technologically and commercially feasible. These GWP limits are consistent with
CARB's SLCP Strategy, which proposed GWP limits for new equipment.

The Proposed Amendments will help California meet several HFC reduction
objectives, including SB 32," AB 32,2°SB 1383,2'SB 1013,% the 2008 Climate Change
Scoping Plan, the 2014 First Update to the Climate Change Scoping Plan (CARB,
2014), 2017 Short-Lived Climate Pollutant Reduction Strategy (CARB, 2017a) , and the
California’s 2017 Climate Change Scoping Plan, (CARB, 2017b).

D. Who will be Impacted and What End-Uses will the Proposed
Amendments Cover?

The Proposed Amendments would apply to any person who sells, leases, rents,
installs, uses, or enters into commerce, in the State of California, refrigeration systems
and air conditioning equipment — collectively known as RAC. # One equipment type
falls into both refrigeration and AC (chillers). This includes manufacturers who have
either developed, or will develop compliant materials and equipment as well as
contractors, installers of equipment, and service technicians who need to understand
how to purchase, install, and service only compliant equipment. For refrigeration
systems, the most directly impacted entities are the end-users of those systems. These
end-use sectors are discussed briefly below:

7 The current regulation covers the follow end-uses: retail food refrigeration, vending machines, cold
storage refrigerators, household refrigerators, foams, chillers, and aerosols-propellants.

18 With the addition of the SB 1013 provisions, the citation is now Cal. Code Regs., tit. 17, §§ 95371-
95378.

1% Senate Bill 32 (Pavely, Stats. of 2016, Ch. 249, Health & Saf. Code § 38566).

2 Global Warming Solutions Act of 2006, Assembly Bill 32 (Nunez, Stats. of 2006, Ch. 488, Health & Saf.
Code §§ 38500 et seq).

21 Short Lived Climate Pollutants, Senate Bill 1383 (Lara, Stats. of 2016, Ch. 395, Health & Saf. Code §
39730.5).

22 California Cooling Act, Senate Bill 1013 (Lara, Stats. of 2018, Ch. 375, Health & Saf. Code § 39764).
Z NAIC Code 333415.



1. Refrigeration.

Refers to the process of cooling products and/or processes, and storing chilled and/or
frozen products at the appropriate temperatures. The Proposed Amendments will be
applicable only to refrigeration systems containing more than 50 pounds of
refrigerant. Facilities that use stationary refrigeration systems above that size
threshold typically include, but are not limited to retail food facilities, for example,
supermarkets and grocery stores; cold storage warehouses, food preparation and
processing facilities; hotels and recreational facilities; facilities with other types of
industrial process refrigeration (IPR) equipment. Generally, refrigeration systems
containing more than 50 pounds are large systems used in commercial and industrial
refrigeration. Based on CARB's F-Gas Inventory, they have among the highest annual
average refrigerant leak rates out of all HFC end-uses and systems.

2. Air Conditioning.

Refers to the use of a refrigerant to cool, heat or dehumidify air. An AC that uses a
refrigerant to provide heating in addition to cooling is referred to as a heat pump and
these types of systems are included in the Proposed Amendments. Stationary AC
includes room ACs meant to condition air in a single room as well as central ACs used
in residential, commercial and other non-residential settings. ?* This includes all types
of AC systems including those that use a refrigerant to provide heating in addition to
cooling (heat pump), room ACs as well as ductless split and ducted split and packaged
ACs used in residential, commercial and non-residential settings. For the purpose of
this rulemaking, the term AC also includes dehumidifiers.

AC systems are used in very large numbers and tend to have high refrigerant release
rates at end-of-life due to poor refrigerant recovery. The vast majority of buildings in
California, including homes, office buildings, retail space, schools and hospitals use
AC. As a result, over half a million new ACs are sold to California each year to replace
old units and for newly constructed buildings, having a substantial impact on HFC
emissions.

AC systems are used in very large numbers and tend to have high refrigerant release
rates due to poor end-of-life recovery of refrigerant. The vast majority of buildings in
California, including homes, office buildings, retail space, schools and hospitals use
AC. As aresult, over half a million new ACs are sold to California each year to replace
old units and for newly constructed buildings, having a substantial impact on HFC
emissions.

2 The term AC is used for ACs and heat pumps that directly cool or heat air.



3. Chillers.

Refers to equipment that uses water or heat transfer fluid to chill. They can be used
for AC or refrigeration applications. For refrigeration, they are most commonly used
in industrial processing refrigeration (IPR) facilities and sometimes in commercial
facilities. The primary refrigerant used in a ‘refrigeration chiller’ is chosen based on
the temperature needs of the facility (i.e., how cold the process and/or products need
to be) and is usually coupled with a secondary fluid like glycol that circulates through
the facility.

Based on CARB's Refrigerant Management Program (RMP) data, at least an estimated
50 percent of the systems registered under IPR facilities are chillers. Larger buildings
are often cooled by a central chiller that pumps chilled water to heat exchangers in air
handling or fan-coil units that deliver conditioned air. Chillers are typically located in a
machinery room or outdoors. Chillers can also be used to provide AC to multiple
buildings by using a centralized plant to deliver chilled water via underground
insulated pipes to multiple buildings in a process referred to as district cooling.?®

E. What Changes are Being Proposed?

To further reduce HFC emissions in California, CARB is proposing amendments
summarized below. All GWP limits refer to the 100-year values.

1. GWP Limits for New Refrigeration Systems.

New refrigeration systems containing more than 50 pounds of refrigerant and used in
newly constructed and fully remodeled facilities will be required to have refrigerants
with GWP less than 150. This includes the following end-uses: retail food
refrigeration, industrial process refrigeration (except chillers), cold storage, and ice
rinks. Enforcement mechanisms include labeling and recordkeeping requirements.

The proposed requirements for new equipment are summarized in Table 1.

% SB 1013 banned specific refrigerants with high GWP values and the compliant refrigerant options for
AC chillers are below the 750 GWP limit. Manufacturers of chillers have already commercialized
equipment using next generation refrigerants in accordance with SB 1013’s requirement prohibiting
high-GWP refrigerants from being used in new chillers starting 2024.



Table 1. Summary of Proposed Amendments for New Equipment

existing facilities

750

S ik Specific End-Use Prohibited Substances EEHE
Use Date
New refrigeration systems
Stati containing more than 50 pounds | Refrigerants with GWP
tationary £ refri £ residential) tor th 't January 1,
Refrigeration of refrigerant (non-residential) in | greater than or equal to | 5,7,
newly constructed / remodeled 150
facilities®
New refrigeration systems Refrigerants with GWP
Stationary containing more than 50 pounds | greater than 1,500 and | January 1,
Refrigeration | of refrigerant (non-residential) in | 2,200 depending on 2022
existing facilities® end-use.
Stationary AC All new AC equipment, Rig?;";:\;; Vov:'tz (lsJ\z/a\IlF’Zo January 1,
residential and non-residential ?50 4 2023
, All new chillers used for air- Refrigerants with GWP January 1,
Chillers e greater than or equal to
conditioning 750 2024
Depending on the
minimum evaporator
Chillers All new chillers used for industrial | temperature, January 1,
process refrigeration refrigerants with GWP 2024
greater than or equal to
750, 1,500 and 2,200%
New refrigeration systems
containing more than 50 pounds | Refrigerants with GWP January 1
Ice Rinks of refrigerant and new chillers in | greater than or equal to 2024 y b
newly constructed / remodeled 150
facilities
New r.efrigeration systems Refrigerants with GWP
Ice Rinks containing more than 50 poum':ls greater than or equal to January 1,
of refrigerant and new chillers in 2024

2 Includes facilities used for retail food refrigeration, industrial process refrigeration excluding chillers,

and cold storage.

2 An important exception to the chiller requirements are chillers used for refrigeration in retail food

facilities like supermarkets. Supermarket chillers, also referred to as indirect supermarket refrigeration
systems will be subject the GWP limit of 150 in new facilities, consistent with the proposed rules for all
other refrigeration systems used in retail food.




2. GWP-Based Company-wide Standard for Existing Refrigeration Systems in
Retail Food Facilities.

Existing retail food facilities (e.g. supermarkets and grocery stores) will be required to
reduce their company-wide, weighted-average GWP?# for all refrigeration systems
containing more than 50 pounds of refrigerant to less than 1,400 GWP by 2030 with a
progress step in 2026. This is similar to a “fleet” standard in the vehicle context. An
optional compliance pathway for achieving similar emissions reductions is to reduce
their “Greenhouse Gas Emissions Potential” or “GHGp" 28 from their existing systems
by 55 percent by 2030. Enforcement mechanisms include registration, recordkeeping,
and reporting requirements for existing retail food facilities.

Across all non-retail food facilities (e.g. cold storage and industrial process refrigeration
or “IPR"), any new systems being installed in existing facilities must use refrigerants
with GWP values less than 1,500 or 2,200, respectively. For cold storage facilities, this
is already required under the current HFC Regulation. Under the Proposed
Amendments, HFCs with GWP values greater than 2,200 (e.g. R404A and R507) will
also be prohibited for new systems being installed in existing IPR facilities. This is a
preventative measure to disallow high-GWP refrigerants from being used in any new
equipment in an existing refrigerated facility. New systems in new ice rinks must use
refrigerants with GWP values less than 150. The original CARB proposal was a
prohibition on refrigerants with a GWP 750 or greater in new systems in new ice rinks.
However, new information was made available by stakeholders and ice rink
construction firms that confirms the feasibility of building new ice rinks using
refrigerants with GWPs less than 150. For example, more than 80 percent of ice rinks
operating in California currently use ammonia refrigerant with a GWP of zero. For
those new ice rinks where the use of ammonia may not be permitted, due to toxicity
and safety reasons, low-GWP hydrofluoroolefin (HFO) chillers and low-GWP transcritical
CO: systems can be been used in ice rinks. In addition, any new systems being
installed in existing ice rinks must use refrigerants with GWP values less than 750. Most
ice rinks use chiller systems and this aligns with the GWP limits for chillers with the
same effective date.

The proposed requirements for equipment in existing facilities are summarized in
Table 2.

2 Weighted-average GWP is defined as the average GWP of all refrigerants used by a retail food
company across all their stores and systems with more than 50 pounds of refrigerant each, weighted by
the pounds of each refrigerant. For more information, see Section F.1.

2 Greenhouse Gas Emissions Potential (GHGp) is defined as the pounds of each refrigerant multiplied
by its GWP, summed over all refrigerants used across all stores owned by a company in systems
containing more than 50 pounds of refrigerant. For more information, see Section F.1.



Table 2. Summary of Proposed Rules for Refrigeration Equipment in Existing Retail
Food Facilities

Compliance

Regulated Entity Compliance Requirements Date

Attain a company-wide weighted-
Companies owning or average GWP of less than 2,500 or
operating 20 or more retail | a 25% or greater reduction in

food facilities in California, | GHGp below 2019 levels

January 1, 2026

and national supermarket | Attain a company-wide weighted-
chains operating in average GWP of less than 1,400 or
California® a 55% or greater reduction in January 1, 2030
GHGp below 2019 levels

Attain a company-wide weighted-

average GWP of less than 1,400 or
a 55% or greater reduction in January 1, 2030
GHGp below 2019 levels

Companies owning or
operating fewer than 20
retail food facilities in
California

3. GWP Limits for New AC Equipment.

The Proposed Amendments require new air conditioners would be required to use
refrigerants with a GWP value less than 750. While some AC manufacturers and
stakeholders have conveyed support for the 2023 compliance date, several
stakeholders have requested that CARB delay the effective date for the 750 GWP limit
for new AC equipment from January 1, 2023 to January 1, 2025. The reasons put
forth for this request include: (1) allowing additional time for AC manufacturers to
transition refrigerants; (2) the A1 alternative (R-466A) may require more time to be
ready as a substitute refrigerant; and (3) the California Building Standards Code may
not have the necessary updates to allow A2L refrigerants to be used in 2023. These
stakeholders have provided ideas for incorporating an additional compliance pathway
in addition to the 2023 effective date. AC manufacturers and other stakeholders have
proposed achieving needed emission reductions through use of reclaimed refrigerant
in new equipment, servicing existing equipment, refrigerant destruction, as well as a
potential crediting system based on type of refrigerant used to account for charge and
GWP reduction. The stakeholder proposals can be found in Appendix D and are
incorporated by reference. CARB is evaluating the feasibility of additional compliance
pathways as well as a hybrid of them, from the standpoint of enforcement,
implementation, and emissions benefits and may incorporate changes through a
15-day notice.

27 "National Supermarket Chain” means a retail food chain, brand name, or business operating more
than 100 retail food facilities in the United States.



4. Variance.

The Proposed Amendments include a process for regulated entities to apply for and
receive an extension of time to comply or other compliance variations if they are a
niche end-use or niche circumstance that meets the criteria for impossibility for or a
force majeure event where best efforts were used to achieve compliance. Applicants
who meet the criteria must follow both a mitigation plan and compliance plan, which
will be incorporated into an Executive Order.

5. Recordkeeping, Reporting, Registration and Labeling.

The Proposed Amendments include labeling and recordkeeping requirements for
refrigeration, AC, chillers, as well as some registration and reporting requirements for
retail food facilities. Existing labels meeting the requirements may be used. For retail
food facilities, existing reporting and recordkeeping requirements under the
Refrigerant Management Program regulation will help end-users comply with the
reporting requirements under the Proposed Amendments.

An attestation provision for foam end-users subject to recordkeeping requirements
has been added. Foam end-users that no longer use any prohibited substance listed in
section 95374(a) may attest under penalty of perjury that the end-use does not use a
prohibited substance in lieu of complying with the recordkeeping requirements.

6. Definitions.

Definitions were added, including but not limited to aerosol propellants, specific
end-uses of foam, chillers, household refrigerators and freezers, and cold storage.
Some existing definitions were also modified to conform to existing U.S. EPA
definitions.

7. Clarifying Changes.

CARB is also including grammatical fixes to typographical errors, clarifications, and
re-organization of the rule that do not materially affect the requirements. The title of
the HFC Regulation was modified to reflect all of the end-use categories. For
consistency, changes were made to the applicability, purpose, prohibitions, exceptions,
disclosure, and recordkeeping requirements. The disclosure statement was modified to
make it shorter and align with other states to ensure consistency.

F. What are the Compliance Options?

The development of alternative refrigerants and technologies is quickly evolving in the
RAC sectors. This section describes the currently available and under development
refrigerants that would be compliant with the Proposed Amendments.
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1. Compliance Options for Stationary Refrigeration.

The currently available low-GWP (i.e., GWP < 150) refrigerant options for stationary
refrigeration are as follows: carbon dioxide (CO,) and ammonia (NHs), which have
GWP values of 1 and 0, respectively, and hydrocarbons (e.g., propane), which typically
have GWP values below 10. CO,, NHs, and hydrocarbons were used as refrigerants in
the late 19" and early 20* centuries, before the first generation of synthetic
fluorinated refrigerants (i.e., CFCs) were invented.

These synthetic fluorinated refrigerants are commonly dubbed “natural refrigerants”
because unlike HFCs, these are naturally occurring gases and no companies hold
patents on manufacturing them. Natural refrigerants have excellent thermodynamic
properties, which make them ideal refrigerants. However, they do present some risks
and occupational safety challenges due to their toxicity (for NHs), flammability (for NH;
and hydrocarbons) and higher operating pressures (for CO5).

Their decline in use came after World War Il with the development of synthetic CFC
refrigerants, which proliferated rapidly due to being relatively safe for humans to
handle (lower toxicity and no flame propagation properties). In the 1970's, CFCs were
found to be ozone depleting substances (ODS), responsible for the formation of the
ozone hole over Antarctica (Molina and Rowland, 1974). In response, the international
community rallied to solve the problem and signed the Montreal Protocol on
Substances that Deplete the Ozone Layer (Montreal Protocol) in 1987, which was the
first international treaty to combat a global environmental crisis, and was ratified by all
countries. CFCs were replaced, first by HCFCs and later by HFCs.

Early on, it was discovered that fluorinated refrigerants are capable of absorbing
infrared radiation and causing an increase in global surface temperatures
(Ramanathan, 1975; Ramanathan et al., 1985). Over the last 70 years, all three
generations of fluorinated refrigerants have proven to be very damaging to the
environment by either causing ozone depletion or global warming or both. In light of
the extreme health and climate damaging impacts of CFCs, HCFCs and then HFCs,
the “natural refrigerants” are now re-gaining popularity because they are deemed
environmentally benign — unlike the current fluorinated refrigerants, they are not and
ODS and have very low to zero GWPs.

Additionally, over the last few decades, advances in technology coupled with rigorous
safety regulations have made it possible to manage the occupational risks associated
with NHs, CO, and hydrocarbons, and use them safely in refrigeration systems.

i Carbon Dioxide.

CO:; is classified as a lower toxicity refrigerant with no flame propagation by The
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
Being a naturally occurring substance, CO; is not a patented refrigerant; this keeps the
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cost of CO; low compared to synthetic HFCs. For these reasons, since the 1990s, CO.
has steadily regained its popularity as a commercial refrigerant.

In the past, there have been two main challenges for CO; systems: (1) CO, systems
have higher operating pressures than HFCs systems, and (2) CO, transcritical systems,
where CO: is the only refrigerant, can consume more energy than HFC systems in hot
climates where the ambient temperature exceeds 87 degrees fahrenheit. Both of
these challenges are related to the thermodynamic properties of CO,. The first
challenge can be managed by experienced service contractors and the second one
can be mitigated with technology enhancements.

In 2017, A European Commission completed an assessment of CO,-based
refrigeration systems and determined that CO; transcritical systems coupled with
enhancements like adiabatic gas coolers/condensers, parallel compression, advanced
ejectors technology, etc. can exceed the energy efficiency of traditional HFC systems
in colder climate zones and at least be at parity in the hotter ambient climate zones
with the new technology developments (European Commission, 2017). As of 2018,
more than 16,000 transcritical CO; supermarkets and grocery stores are in operation in
the European Union across different climate zones.

While CO; systems were first designed for medium-to-large format stores, technology
is evolving rapidly and smaller remote condensing units are already starting to enter
the market, which are aimed at smaller format stores, “mom-and-pop” shops, small
breweries and dairies (Garry, 2019a). Additionally, CO,-based technology is
expanding into newer end-uses, for example, the use of CO; is now being expanded
into industrial refrigeration (Garry, 2019b).

ii. Ammonia.

Like CO,, ammonia has been in use since vapor compression cooling technologies
were first developed. NH; continues to hold its place in the world of refrigerants.
Even today, NHjs is the most widely used industrial refrigerant, with more than

80 percent of cold storage and IPR facilities using NHs. This is mainly due its
thermodynamic properties and much lower cost as compared to synthetic refrigerants.
However, ammonia is acutely toxic and a flammable gas at room temperature, and its
use is strictly governed under several local, state and federal regulations. Existing
safety regulations ensure the proper use of ammonia, allowing the industry to fully
utilize its benefits as a highly energy-efficient refrigerant. The industrial refrigeration
industry in particular, is very familiar with ammonia and the workforce of industrial
refrigeration service technicians have numerous training courses already available.

Just as CO: is gaining popularity as an industrial refrigerant, the advent of low-charge
ammonia technology is expanding its use to commercial applications such as in
supermarkets. Low-charge ammonia systems contain much smaller quantities of
ammonia than the traditional ammonia systems, which mitigates some of the
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safety-related risks and compliance costs associated with ammonia use. ASHRAE, a
premier standards-setting body in the U.S. for the refrigeration and AC sector,
encourages the continued use of NHs “for - industrial and commercial refrigeration,
food preservation, indirect space conditioning, heat pumps and other applications”
(ASHRAE, 2017).

iii. Hydrocarbons.

Propane and other hydrocarbons (e.g., isobutane) are now the choice of refrigerant for
small, “hermetically sealed” systems. They are highly energy efficient refrigerants.
However, they are flammable and can pose a risk to human safety if used
inappropriately. For this reason, there is a strict limit of the amount of hydrocarbons
that can be used in a system. In refrigeration, this is called the “charge limit” of the
system. For propane, the current charge limit in the United States in 150 grams, while
globally, the limit was recently raised to 500 grams.

Technology is progressing rapidly to make the best use of these highly efficient
refrigerants even in such small quantities. Micro-distributed refrigeration systems
using propane are now available for use in supermarkets — in this format, several small,
sealed units of propane are used to cool individual fixtures (e.g., display cases), each
with its own condensing unit, and may be connected by a water loop to release the
heat outside the facility in hot ambient climates. Unlike large, centralized systems, the
refrigerant in micro-distributed systems does not circulate all over the store via long
lengths of piping, thus minimizing potential for leaks. One supermarket company
installed such a system in an 83,000 square foot supermarket in Texas in 2013 and has
reportedly experienced no refrigerant leaks to date (McLaughlin, 2019). It also allows
for redundancy - if one or two units stop functioning, it does not make the entire
refrigeration system for the whole store, dysfunctional. Attempts are currently
underway in the U.S. to increase the charge limit for propane and expand its uses.

iv. Low-GWP Hydrofluorocarbons (Under Development).

Apart from these options, refrigerant manufacturers are already actively working
towards developing and optimizing the next generation of synthetic fluorinated
refrigerants with low-GWP values, for example, R-455A and R-454C (GWP 148). Field
trials of low-GWP hydrofluoroolefin (HFO) systems are already underway in Europe
(Cooling Post, 2019). For the purposes of this regulation, CARB remains technology
neutral, and will allow the use of all refrigerants with GWP values below 150.

v. Challenges for Existing Facilities in Adopting Low-GWP Refrigeration
Technologies.

The original rule proposed by CARB in the public workshops for refrigeration systems
was a GWP limit of 150 for all new equipment, irrespective of whether the new system
is used in newly constructed facilities, in remodeled facilities, or to replace retiring
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equipment in existing facilities (CARB, 2017c; CARB, 2018a; CARB, 201%9b; CARB,
2019c). Based on discussions with stakeholders (end-users, original equipment
manufacturers or “OEMs,” and engineering and design firms), CARB staff determined
that while the requirement of low-GWP systems is feasible for newly constructed and
remodeled facilities, existing facilities have different circumstances to be considered
(see Regulatory Alternative 1 for more details). The main reason is that currently
available low-GWP refrigerants (example CO,, ammonia, propane) are not compatible
with the refrigeration infrastructure in existing facilities, which were designed for
synthetic fluorinated refrigerants. Changes would likely require complete redesign of
the refrigeration infrastructure and may result in temporary closure of the facility with
loss of revenue. This is best illustrated with an example.

Figure 2 below shows the typical layout of the refrigeration equipment in a
supermarket — broadly, it consists of the following: (1) compressors (often located in a
machine room, mezzanine level or at the back of the facility, (2) condenser often
located on the rooftop, (3) fixtures like display cases for storing and showcasing
produce and frozen foods inside the supermarket, (4) expansion valves or metering
devices (not shown), and (5) refrigerant piping or lines connecting the display cases to
the compressors and condensers. The refrigerant piping carries cold, mostly liquid
refrigerant to the display cases for chilling the products. Inside the display cases, the
cold refrigerant absorbs heat and vaporizes, and refrigerant piping carries the
refrigerant vapor from the cases back to the compressor and eventually the
condenser, to reject heat. In typical supermarkets with centralized refrigeration
systems, the length of piping can be fairly extensive.

Figure 2. Example of a Centralized Refrigeration System.

¥ ' :

Condenser

Compressor
Racks

The differences in thermodynamic properties and safety-related requirements for the
currently available low-GWP refrigerants make them incompatible with the above
design. For example, CO; has higher operating pressures and a higher volumetric
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capacity than HFCs - this results in CO; systems having smaller compressors, and CO;
systems require thicker refrigerant piping with a smaller diameter. Ammonia is
classified as a toxic and mildly flammable chemical (i.e., is classified as a B2L chemical
under ASHRAE's Standard 34) and has several safety regulations governing its use,
especially if the amount exceeds 500 pounds. Propane, due to its flammability has
very stringent limits on the amount that can be present in a system and cannot be
used in the large, centralized systems in the same way that HFCs are used.

Thus, any existing equipment, whether display cases, piping, compressors or
condensers in a supermarket which uses HFC refrigerants today, cannot simply be
“retrofitted” 30 with the currently available low-GWP refrigerants. To use CO,, NH; or
hydrocarbons, any existing HFC-based equipment will need to be completely
replaced. Supermarkets typically carry out piece-meal replacements and upgrades of
the refrigeration systems’ parts based on the age and condition of the equipment.

From a GHG emissions standpoint, excluding existing supermarkets and grocery from
the requirement means that supermarkets and grocery stores will continue to have
high-GWP HFCs banked inside their refrigeration systems for several more decades
and leaking into atmosphere causing warming. Alternative regulatory measures are
needed for reducing those HFC banks and emissions.

vi. Weighted-Average GWP Reduction Program.

To avoid the substantial cost of full replacements while minimizing the emissions from
supermarkets and grocery stores (hereafter referred to as “retail food facilities”), the
Proposed Amendments will instead require supermarkets and grocery stores to
reduce their current banks of high-GWP HFC refrigerants. To provide flexibility to
end-users, CARB staff propose a company-wide standard where each retail food
company will be required to reduce their company-wide average GWP (weighted by
the pounds of refrigerant, across all their stores) to below 1,400. Hereafter, this is
referred to as the “Weighted-Average GWP Reduction Program.”

The weighted-average GWP of a chain of supermarkets or grocery stores can be
calculated as:

Equation 1:

Y (GWP X charge)
X charge

Weighted-Average GWP =

Where:

e The numerator is the sum of the pounds of each type of refrigerant used by a
company multiplied by their GWP values.

30 The term “retrofit” means to change out refrigerant.
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e The denominator is the total pounds of all refrigerants used by a company
across all their stores.

This ratio is the average GWP of all refrigerants used by a given company across all
their stores, weighted by the amount of refrigerants of different types.

For example, a hypothetical retail food company owns 100 supermarkets in California,
and across all their stores, they use the following refrigerants:

Table 3. Hypothetical Store Information

# Refrigerant GWP (IPCC AR4, 100-year) Baseline Charge in
pounds (lb)
1 R-507 3,985 30,000
2 R-404A 3,922 80,000
3 R-407A 2,107 40,000
4 R-22 1,810 90,000
5 R-448A 1,386 10,000
Total Charge (lb) 250,000

Then the weighted-average GWP for this supermarket chain is calculated as:

_ (3,985 x 30,000) + (3,922 x 80,000) + (2,107 x 40,000) + (1,810 x 90,000) + (1,386 x 10,000) Ib

(30,000 + 80,000 + 40,000 + 90,000 + 10,000) b
=2,777

Under the Proposed Amendment, each company will have to reduce its weighted
average GWP to below 1,400 by 2030 (with an intermediate progress step for large
companies®). In effect, this will be a performance standard for the retail food industry
and will reduce the emissions in CO.-equivalents from current retail food systems,
while encouraging transitions to low-GWP technologies, without mandating the latter
in existing supermarkets and grocery stores. The benefit of this approach to the
industry is, it allows companies flexibility of meeting the standard using measures most
suitable for them without being prescriptive. It also allows companies the choice of
not impacting every single store they own, since the target is set at a company and
not a facility or store level.

The weighted-average GWP reduction program has one target value (i.e., 1,400) for all
supermarkets to achieve. This target is independent of a company’s current average
GWP, which minimizes the implementation challenges associated with this approach.
It also rewards early adopters of low-GWP refrigerants since they are already closer to
achieving their target. Additionally, all new facilities opened by a company until 2030
will also be included in that companies weighted-average GWP. Any new facilities will

31 For the purposes of this proposed rule, “Large” retail food companies are defined as those owning
20 or more stores in the State of California.
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be considered to be part of the company’s portfolio and since new facilities will be
required to use refrigerants with a GWP less than 150, inclusion of those facilities in
this metric will further reward and incentivize the adoption of low-GWP refrigeration
systems.

Vii. Greenhouse Gas Potential (GHGp) Reduction Program.

Large retail food companies will also have an alternative compliance pathway, under
which they can comply by reducing both refrigerant charge and GWP across their
stores. Mathematically, this is the numerator of Equation 1: the term of J(GWP x
charge) can be called the “Greenhouse Gas Potential” or GHGp and represents the
potential HFC emissions that can result from the systems.

Equation 2:
Greenhouse Gas Potential = £ (Charge x GWP)
Mathematically, GHGp is the sum of the pounds of each type of refrigerant used by a

company multiplied by their GWP values. In the same hypothetical example above,
the baseline GHGp of the company is 314,952 MTCO-e.

# Refrigerant GWP (IPCC AR4, Baseline Charge in | Baseline GHGp: charge
100-year) pounds in 2019 (Ib) x GWP (Ib COze)
1 R-507 3,985 30,000 119,550,000
2 R-404A 3,922 80,000 313,760,000
3 R-407A 2,107 40,000 84,280,000
4 R-22 1,810 90,000 162,900,000
5 R-448A 1,386 10,000 13,860,000
Total Company-Wide Baseline GHGp in 2019 (Ib CO.e) 694,350,000
Total Company-Wide Baseline GHGp in 2019 (MTCO.e)? 314,952

@ Converted pounds of CO.-equivalents to metric tons of CO.-equivalents by using the conversion
factor: 1 metric ton = 2204.62 pounds.

Under this option, end-users will be required to reduce their company-wide GHGp by
55 percent below their 2019 baseline by 2030. For this hypothetical example, the
target GHGp in 2030 is 314,952 — (314,952 x 0.55) = 141,729 MTCO,e. The GHGp
reduction option offers flexibility to the end-users where they get equal credit for
reducing charge and GWP, but because it is a relative reduction target, it will place
additional implementation-related requirements on them related to tracking their
baselines and providing sufficient records for charge reduction. This compliance

option was suggested by a group of supermarket companies to CARB.

It is important to note here that since GHGp reduction is a relative reduction target,
new stores opening after the baseline year of 2019 will be excluded from the
calculation. Any new store, even one that uses low-GWP refrigerants, will
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mathematically increase the company’s GHGp and thus the compliance obligations of
that company. So new stores opening after 2019 will be excluded from GHGp to
avoid increasing the emissions reductions requirements for companies that choose to
use this compliance pathway.

Both, the weighted-average GWP target of 1,400 and a GHGp reduction pathway of
55 percent below current levels will achieve similar emissions reductions at a
state-wide level, although the former is easier to implement.

The following are some options for complying with the weighted-average GWP and/or
GHGp reduction targets:

e Reduce GWP by:

o Retrofits to refrigerants with GWP below 1,400.

o Partial system conversions to low-GWP (GWP < 150) refrigerants in the
store.

e Reduce refrigerant amount (or charge) and GWP by:

o Replace a current system with distributed systems using refrigerants with
GWP less than 1,400. These systems use smaller amounts of refrigerants
than the current systems.

o Replace a current system with an indirect system, i.e., systems which use
smaller quantities of HFC refrigerants as the primary refrigerants and a
secondary heat transfer fluid or low-GWP refrigerant to cool products
e.g., cascades.

o During a refrigerant retrofit, replace certain components that reduce
amount of refrigerant needed, for example, using plated heat
exchangers.

2. Compliance Options for Stationary AC.

Most AC equipment on the market today uses R-410A, an HFC refrigerant. Prior to
2010, most ACs were designed to use R-22, an HCFC refrigerant that is being phased
out globally because it harms the ozone layer. To protect the ozone layer, U.S. EPA
banned R-22-for use in new equipment in 2010 and manufacturers switched to
R-410A. While R-410A has zero ozone depletion potential, it has a GWP value of
2,088. Industry has long recognized that the use of R-410A is not sustainable because
of its impact on climate and have been working to commercialize low-GWP
alternatives (Figure 3).
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Figure 3. Refrigerant Alternatives to R-410A
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Overview of Safety Classifications.

The American Society of Heating, Refrigeration and Air Conditioning Engineers
(ASHRAE) Standard 34 assigns safety classifications to refrigerants based on toxicity
and flammability (see Figure 4). The classifications set by ASHRAE Standard 34 are
used to determine requirements for safe refrigerant use. The capital letter indicates
the toxicity and the numeral denotes the flammability. Class A refers to lower toxicity
refrigerants and Class B signifies higher toxicity refrigerants.® Refrigerants are also
assigned a flammability classification of 1, 2, 2L or 3 in order of increasing
flammability.

32 Lower toxicity refrigerants are defined as refrigerants for which toxicity has not been identified at
concentrations < 400 parts per million (ppm) by volume. Higher toxicity refrigerants are defined as
refrigerants for which there is evidence of toxicity at concentrations < 400 ppm by volume.
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Figure 4. Refrigerant Safety Classification from ASHRAE Standard 34
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The flammability classification “1” is given to refrigerants that, show no flame
propagation under test conditions.®® The flammability classification “3" stands for
“higher flammability.” Class 3 refrigerants will propagate a flame and have a low
lower flammability limit (LFL) (meaning they require a relatively low level of refrigerant
to ignite) and release more heat when they do combust.3* Examples of Class 3
refrigerants include Propane (R-290) and isobutene (R-600a), which are currently used
in household refrigerators in the United States. Class “2" refers to refrigerants that,
exhibit flame propagation at test conditions, but do not release as much heat. In
addition, Class 2 refrigerants have a higher LFL meaning that they require a higher
concentration of refrigerant in air to ignite.*® Refrigerants are classified in the lower
flammability subclass “2L" if they also have a maximum burning velocity of 10 cm/s.3¢

A2L Refrigerants.

Many of the refrigerant alternatives that have been identified as viable alternatives to
R410A are categorized as "A2L." A2L refrigerants are a relatively new class of
refrigerants that industry developed in anticipation of global and national policies to
phasedown high-GWP refrigerants. A2L refrigerants can offer a significant reduction

33 Flammability testing is conducted using a spark ignition source at 60 °C and 101.3 kPa.

34 Class 3 refrigerants have a heat of combustion of 19,000 kJ/kg (8,174 BTU/Ib) or greater or a lower
flammability limit (LFL) of 0.10 kg/m?* or lower. The LFL is a measure of what concentration in air a
refrigerant needs to reach before it is possible for it to ignite.

Class 2 refrigerants are defined as refrigerants have a heat of combustion less than 19,000 kJ/kg
(8,174 BTU/Ib), and have a LFL greater than 0.10 kg/m?3.

36 When tested at 23.0 °C and 101.3 kPa.
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in GWP with lower flammability characteristics than the very low-GWP but highly
flammable refrigerant options.

Extensive research and testing has been conducted to characterize the risk associated
with using A2L refrigerants and inform the development of safety standards. AHRI,
CARB, and the U.S. Department of Energy collaborated on a $5.6 million dollar
research program to produce publicly available technical results to support code and
standard activities related to the use of flammable refrigerants. A number of research
activities were included in this collaborative research program ranging from leak
assessments, ignition testing, charge limit determinations, viability of ignition sources
and safe servicing practices in various equipment types.

In many cases, research testing simulated low-probability events to evaluate the risk of
fire in worst case scenarios. A majority of the research has been completed and the
findings have been used to update safety standards that govern the safe use of these
refrigerants, namely ASHRAE 34, ASHRAE 15 and UL 60335-2040. There is additional
research being conducted to further inform future revisions of these safety standards,
which are continuously revised based on the latest research.

These research efforts have informed safe equipment design and safe installation,
operation and servicing practices such as the amounts of refrigerant that can be safely
used in residential and commercial air conditioning equipment, safety mitigation
measures such as detectors and ventilation, safe operating temperature ranges, and
common ignition sources that should be avoided in the vicinity of the equipment
among others. In addition to these industry-wide efforts, individual manufacturers as
well government and non-governmental organizations in Europe, Japan and other
parts of the world have done extensive testing for A2L refrigerants. Having
determined safe use criteria, several countries have transitioned a significant portion
of their air conditioning equipment market to A2Ls.

A2Ls are currently allowed in room ACs in California. A2Ls are also permitted for use
in large refrigeration and AC systems located in machine rooms in commercial
facilities. These larger systems are typically indirect systems, where the refrigerant
does not directly cool the conditioned space but is contained within the machine
room. To use an A2L refrigerant in other AC products such as residential central ACs
and commercial ACs would require updating the California Building Standards Code
to incorporate the new standards. Updates are made to the California Building
Standards Code every few years and generally follow updates to safety standards
(Figure 5). In addition, all refrigerants require approval for use by the U.S. EPA. In
order to use a refrigerant in the United States, the refrigerant must be listed as
acceptable for that end-use by the U.S. EPA.

ASHRAE and UL safety standards have been updated with provisions that allow for use

of A2Ls in AC products. This includes the recent publications of ASHRAE Standard
15-2019 and UL-60335-2-40 3 Edition. ASHRAE Standard 15 is an application
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standard (governs installation etc.) and UL-60335-2-40 is an equipment standard
(equipment design and testing). The updated standards include provisions for A2L
refrigerants to be used in residential and commercial ACs with additional safety
features compared to conventional A1 refrigerants. These safety features include
warning markings, limits on refrigerant amount, greater ventilation requirements,
refrigerant leak sensors, alarms, safety shutoff valves, and more.

Figure 5. California Building Standards Code Adoption of Safety Standards
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The standards are one step in the process. In order for A2L refrigerants to be used in
California residential and commercial AC, ASHRAE Standard 15-2019 and
UL-60335-2-40 3 Edition need to be adopted into Title 24 of the California Code of
Regulations. Title 24, also known as the California Building Standards Code is
amended through a rulemaking process conducted by the California Building
Standards Commission (CBSC). Updated building codes are adopted every three
years through the Triennial Code Adoption Cycle. There is also an intervening code
adoption cycle that takes place in between the triennial cycle. The next opportunity to
update the California Building Standards Code is the 2022 Triennial Code Adoption
Cycle, which goes into effect January 2023.

Typically, once new standards are completed, they are adopted by national codes
bodies into model codes as an intermediary step. Model building codes organizations
are independent organizations that develop building codes that state governments
can choose to adopt in whole or amend to meet the state’s specific needs. California
adopts model codes developed by International Code Council (ICC) and the
International Association of Plumbing and Mechanical Officials (IAPMO).

ICC and IAPMO recently voted against adopting UL 60335-2-40 3¢ Edition and
ASHRAE 15-2019 for the 2021 model code cycle, which is for the 2022 California
Building Standards Code cycle. At that point in time, ASHRAE 15-2019 had recently
been published and UL 60335-2-40 3 Edition had been finalized but had not yet been
published. The next opportunity to adopt these standards into the model codes is the
2024 model code cycle, which corresponds to the 2025 California Building Standards
Code cycle. However, model codes are not the only avenue for new standards to be
adopted into the California Building Standards Code.
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Some state agencies have the statutory authority to make code change proposals to
the CBSC. The State Fire Marshal is a subject matter expert with authority to propose
code changes for the California Building Standards Code pertaining to refrigerants.
The Department of Housing and Community Development (HCD) has authority to
make code changes proposals for codes affecting the residential sector. Typically, the
State Fire Marshal and HCD work collaboratively on code change proposals that
overlap with their jurisdictions. The State Fire Marshal is currently convening an A2L
workgroup regarding adopting the latest safety standards into the California Building
Standards Code. The A2L workgroup consists of HCD staff, codes and standards
experts, staff from other state agencies including CARB, trade organizations, fire
service personnel and other stakeholders. The State Fire Marshal is expected to come
to a conclusion as to a code change proposal by December 2020. If the State Fire
Marshal recommends a code change proposal, it could be folded into the rulemaking
process for the Triennial Code Adoption Cycle, the process for which begins in 2021,
with publication by 2022, and an effective date of January 2023.

In addition to updating the California Building Standards Code, A2L refrigerants must
also be approved under the U.S. EPA SNAP Program. Under the U.S. EPA SNAP
Program, U.S. EPA staff evaluate HFCs and other chemicals used in a variety of end-
uses where ODS have traditionally been used. The SNAP Program lists refrigerants
and other ODS replacements as acceptable, acceptable subject to use restrictions or
unacceptable for specific end-uses. U.S. EPA issues these determinations based on
overall risks to human health and the environment. R-32, an A2L refrigerant, received
SNAP approval for room ACs in 2015. In May 2020, U.S. EPA proposed SNAP Rule
23,% which expands the list of approved refrigerants for refrigeration, air conditioning
and foam end-uses. The proposed new rule would list six A2L refrigerants (R-32 and
five A2L blends; R-452B, R-454A, R-454B, R-454C, R-457A) as acceptable, subject to
use conditions, for residential and light commercial air conditioners and heat pumps.

A transition to A2L refrigerants is already underway. In the United States, the majority
of new vehicles use R-1234yf (an A2L refrigerant) and A2L refrigerants are readily
available in room AC products. For example, end-users can purchase a window or
portable AC using an A2L refrigerant with a GWP less than 750 in California today.
For larger residential and commercial products, the United States is behind the rest of
the world. About 100 million ACs using the A2L refrigerant R-32 have been sold
worldwide in Japan, Australia, Europe and Asia.

In 2019, AHRI created the Safe Refrigerant Task Force to develop an end-to-end
supply chain transition strategy to enable the safe commercialization of residential air
conditioning products containing mildly refrigerants prior to January 1, 2023. The
goal of the task force is to evaluate the entire supply chain and address issues to
enable the safe and reliable use of mildly flammable refrigerants in preparation for an
industry transition. A similar approach was taken in Australia to safely transition to the

380 Fed. Reg. 35874 (June 12, 2020).
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industry to A2L refrigerants. The task force consists of members across the supply
chain including equipment and component manufacturers, equipment and refrigerant
distributors, contractors and technicians, code officials, consulting firms, government
agencies and non-profit organizations.

The primary goals of the task force are to identify any barriers pertaining to flammable
or toxic refrigerants in the supply chain and develop pathways for a safe transition.
The task force is addressing the following elements among others:

e Safe installation, operation and maintenance practices;

e Safe equipment design;

e Adoption of safety standards and building codes;

e Outreach and training for technicians, contractors, consumers, first
responders, local government officials and building code inspectors;

e Procedures for bulk storage;

e Procedures for manufacturing facilities;

e Department of transportation regulations and other regulations for the
shipping, packaging, handling and warehousing; and

e Equipment and procedures for the safe recovery, reclaim and destruction of
refrigerants.

A1 Refrigerants.

Another compliance option to replace R-410A is to use an A1 refrigerant (R-466A).
First announced in 2018, R-466A has a GWP of 733 and an A1 classification. R-466A
contains both R-32 and R-125, similar to R-410A, but adds trifluoroiodomethane (CF:l)
to create a low-GWP refrigerant with A1 properties. U.S. EPA issued a letter of
completeness for the use of R-466A in commercial and residential AC equipment in
2019. The use of fluoroiodocarbons, including CFil, in refrigerant blends is not
entirely new and was first considered in the 1990s. These refrigerant blends were of
interest because of their A1 classification, high performance (energy efficiency and
capacity), essentially zero ozone depletion potential, and low-GWP.

Commercialization of these refrigerants, including for AC end-uses, was recommended
after promising performance testing and initial studies funded by the U.S. EPA and
others. (McCullough et al., 2001 and 2003). With the absence of regulations requiring
low-GWP refrigerants, the availability of less expensive refrigerants, and other market
forces, this class of refrigerants was never deployed commercially for residential and
commercial ACs. With the growing pressure to transition to more climate friendly
refrigerants around the world and California’s SB 1383 target to reduce HFC
emissions, manufacturers are revisiting CFsl.
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iv.

What About Natural Refrigerants for AC?

Natural refrigerants, including CO,, hydrocarbons, water and ammonia have been
investigated for use as refrigerants in AC applications by research institutions and
manufacturers alike because of their environmentally friendly characteristics and
desirable heat transfer properties. While stringent safety regulations and product
design allow their safe and efficient use in commercial and industrial refrigeration,
currently, there are limited commercially available products employing these
refrigerants in AC equipment. As an AC refrigerant, CO; has demonstrated low
energy efficiency in some prototypes. Because of its toxic nature, ammonia has not
deemed a suitable refrigerant, particularly in residential and light commercial
applications. Hydronic AC systems using water are gaining more traction. There
continues to be active research and development to develop commercially viable AC
systems using natural refrigerants.

Of the natural refrigerants, hydrocarbons are used in some commercially available
units. Hydrocarbons are naturally occurring substances, have GWP values of 3, and
owing to their thermodynamic properties, are excellent refrigerants. There has
extensive research and development worldwide exploring the applicability of
hydrocarbons (particularly propane and isobutane) as refrigerants given their favorable
attributes. While they have gained traction in some applications, the primary limiting
factor to using hydrocarbons in many applications is their flammability. Hydrocarbons
are categorized as A3 refrigerants i.e. lower toxicity and higher flammability.

Currently, safety standards and building codes in the U.S. allow a maximum of 150
grams of hydrocarbons and only in hermetically sealed, self-contained and factory
charged refrigeration and AC units. The 150 grams limit has worked fairly well in
refrigerated cases but has not proved to be viable in AC units. Self-contained
window/wall hydrocarbon AC units are common in other countries, but these contain
approximately 300 grams of hydrocarbons at minimum.

Nonetheless, a few companies are exploring alternative technologies such as polymer
membranes and advanced heat exchanger designs to design self-contained AC units
within the constraints of the 150 gram limit. Even if these efforts lead to fruition, it will
take 2 to 3 years at the earliest and the applications will be limit to small window units.
While the rest of the world has embraced self-contained smaller AC units, the U.S. has
taken a different path; larger central ACs are the norm here. There is little to no
discussion at present to use hydrocarbons in central AC units, which utilize much
larger quantities of refrigerants and are neither self-contained nor hermetically sealed.

Additional Compliance Pathway.

CARB staff intend to keep the 2023 date for those who can comply with that date.
While some AC manufacturers and stakeholders have conveyed support for the 2023
compliance date, several stakeholders have requested that CARB delay the effective
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date for the 750 GWP limit for new AC equipment from January 1, 2023 to January 1,
2025. The reasons put forth for this request include: (1) allowing additional time for
AC manufacturers to transition refrigerants, (2) the A1 alternative (R-466A) may require
more time to be ready as a substitute refrigerant, and (3) the California Building
Standards Code may not have the necessary updates to allow A2L refrigerants to be
used in 2023. These stakeholders have provided ideas for incorporating an additional
compliance pathway.

AC manufacturers and other stakeholders have proposed achieving needed emissions
reductions through use of refrigerant reclaim in new equipment, servicing existing
equipment, refrigerant destruction, as well as potential crediting system based on type
of refrigerant used to account for charge and GWP reduction. Stakeholder proposals
can be found in Appendix D, which is incorporated by reference.

CARB staff are considering incorporating a compliance pathway. An additional
compliance pathway for AC manufacturers and other regulated entities could include
the allowance of a two-year delay or temporary exemption from the 750 GWP
requirement for AC manufacturers if the manufacturer is able to offset the CO,
equivalent amount of refrigerant equal to the initial refrigerant charge size through the
purchase and use of reclaimed refrigerant in equipment placed on the market in
California during the delay. If reclaimed refrigerant is not used in equipment during
the delay then manufacturers would need to offset the initial charge plus the
anticipated additional service gas for the lifetime of the exempted equipment within
five years. In addition, manufacturers would likely be subject to additional
requirements:

e Manufacturers must show contractual agreements to purchase reclaimed
refrigerants for use or distribution with reclaimers or distributors.

e All activities related to the exemption or delay are subject to verification. CARB
staff is considering this verification and reporting being done through a third-
party audit, reporting on an annual basis to CARB, or annual self-certification to
CARB.

e Non-compliance is subject to strict liability penalties equivalent to the California
cost of carbon estimates per CO.e offset not met.

CARB is evaluating the feasibility of these additional compliance pathways as well as a
hybrid of them, from the standpoint of enforcement, implementation, and emissions
benefits and may incorporate changes through a 15-day notice. CARB may consider
needs for collecting research and development information for specialized systems.
CARB may also consider other changes to the sections affected during the course of
this rulemaking process. Any changes to the proposal would be presented to the
Board for consideration during the Board Hearing scheduled for December 10 — 11,
2020.
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G. Standardized Regulatory Impact Assessment.

In March 2020, CARB submitted a Standardized Regulatory Impact Assessment (SRIA)
to the Department of Finance (DOF) for its review. CARB has updated the Proposed
Amendments and SRIA since the original SRIA submittal, and updated the economic
and emissions analysis to address DOF comments. DOF generally concurs with the
methodology used to estimate impacts of the proposed regulations but had two main
comments for CARB:

DOF Comment 1: “First, the baseline should include a description and breakdown of
affected populations by business types and by household income in order to augment
the analysis of disparate impacts. The SRIA assumes that costs and benefits are the
same for small businesses and typical businesses, however no justification is provided
and it is unclear how many small businesses fall into each regulatory category and
compliance timeline. Moreover, the SRIA does not discuss disparate impacts on
individuals. An analysis of compliance costs as a proportion of business revenue and
household income would help support CARB’s assessment of no differential impacts
on regulated entities.”

Response: In the subsequent sections, CARB includes a description and breakdown of
the affected populations by business type (for both the refrigeration and AC
requirements) and also by household income (for AC). In addition, CARB includes
additional information about the costs and benefits for small versus typical businesses
as well as an analysis of disparate impacts on individuals. This analysis includes
compliances costs as a proportion of business revenues and household income. For
refrigeration, on average, the annualized cost of compliance is less than 0.01 percent
of the average business revenue. Additionally, the impact on small businesses is lower
than that on typical businesses.

DOF Comment 2: “Second, the SRIA should include a discussion of how impacts will
change under different growth and emissions scenarios. We recognize that economic
data tends to lag, however, given current circumstances and uncertainties, future
impact assessments for this regulation should incorporate the most up-to-date
forecast issued by Finance, to the extent possible, as well as sensitivity analysis to
model how impacts may vary in case of deviations from the assumed baseline.”

Response: The emissions and cost analysis in the ISOR has been updated to reflect
the newly released 2020 population forecast from DOF, that CARB uses to project
refrigeration and AC growth. The average population growth rate from 0.7 percent
from 2022 to 2040 to an average of 0.5 percent (California DOFa and b). This changes
(reduces) the total cost of the regulation and the associated emissions benefits by less
than approximately 5 percent. In addition, staff considered the most recent recession
in the late 2000s. During this time, AC sales reported by AHRI declined an average of
10 percent from 2005 to 2010 before returning to a pre-recession growth rate. CARB
conducted a sensitivity analysis in which a 10 percent decline in AC sales occurs from
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the period of 2020 to 2025. This may represents a worst case scenario as in current
conditions, home sales and construction has not been as affected as in the previous
recession. In this worst-case scenario the cost would decrease from $3.8 billion to
$1.6 billion. The annual emissions reductions decrease from 2.3 MMTCO.e in 2030 to
1.2 MMTCOze and the cumulative reductions decrease 50 MMTCO.e from to 24
MMTCO.e. However, the change in sales would also have a corresponding impact on
the baseline. Therefore, the relative emissions reductions compared to baseline would
remain unchanged as would the cost-effectiveness.

H. What are the Expected Emissions Benefits?

The Proposed Amendments are estimated to achieve reductions of approximately 3.8
MMTCOze in annual emissions in the year 2030. On a cumulative basis, emissions
reductions of 72 MMTCO:e are expected by the year 2040. These benefits are based
on 100-year GWP values and take into account the 2020 population forecasts by the
California Department of Finance. For more details on the anticipated benefits from
this regulation, see Section VIII.D.

I. What are the Expected Costs?

The Proposed Amendments cover the following categories of businesses that use RAC
systems and have an annual average cost as outlined in table below.

Table 4. Regulated Businesses and Overview of Costs

Average
Annual Direct
General Specific Entities Costs,
End-Use End-Use Affected 2022-2040
(million
2018$%/year)
Air conditioning
Air equipment (new) Air conditioning equipment $201
Conditioning | residential manufacturers
and commercial
Supermarkets and grocery
stores
Systems containing (i.e., retail food facilities);
Refrigeration more t.han 50 pounds f:old stgrage warehouses; $25.9
of refrigerant industrial processes
including,
but not limited to,
food production
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Average
Annual Direct
General Specific Entities Costs,
End-Use End-Use Affected 2022-2040
(million
2018%/year)
and manufacturing, wineries,
breweries, chemical
manufacturing etc.
Average Annual Cost (AC and Refrigeration) (million 2018$) $227

The average annual direct costs between 2022 and 2040 are $25.9 million for the
refrigeration end-use sectors and $201 million for the AC end-use sectors. The direct
costs comprise costs related to equipment, installation, maintenance, refrigerant
replenishment, electricity, retrofit of manufacturing facilities, and in case of
refrigeration, the costs associated with compliance with the weighted-average GWP
reduction requirements for retail food facilities. For more details, see Section VIl and
Appendix B for the Standardized Regulatory Impact Assessment.

J. California Legislative Mandates and Legislative Authority to
Regulate.

California is committed to lead and support pioneering efforts to protect the
environment and improve public health while maintaining a vibrant economy. California
made a groundbreaking commitment to address climate change with the passage of
AB 32 - the “California Global Warming Solutions Act of 2006.” AB 32 charges CARB
with reducing statewide GHG emissions to 1990 emission levels by 2020, and to
continue and maintain reductions beyond 2020, stimulate investment in clean and
efficient technologies, and improve air quality and public health. In 2016, California
strengthened its commitment when the Legislature enacted SB 32, the “California
Global Warming Solutions Act of 2006: Emission Limit,” codifying an additional

reduction target for statewide GHG emissions of 40 percent below 1990 emission levels
by 2030.

Achieving deep reductions in HFC emissions and other SLCPs is specifically called for
and necessary to meeting the GHG emissions reduction mandates set by AB 32 and

SB 32. Recognizing this, the California Legislature passed Senate Bill 605 (SB 605),38
the “Short-Lived Climate Pollutants Act,” requiring CARB to develop a plan to reduce

3 SB 605 (Lara, Stat. 2014, Ch. 523).
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emissions of SLCPs, and SB 1383, requiring CARB to approve and begin implementing
the plan by January 1, 2018. SB 1383 also set targets for statewide reductions in SLCP
emissions by 40 percent below 2013 levels by 2030 for HFCs as well as targets for
black carbon and methane. The Board adopted CARB’s SLCP Strategy in March 2017,
which describes CARB's strategy for reducing annual HFC emissions to meet the

SB 1383 2030 goal.

The SLCP Strategy describes four potential HFC emissions reduction measures to
achieve the SB 1383 reductions goal:

(1) Prohibition on high-GWP refrigerants in new refrigeration and AC equipment
(the proposed measure of this ISOR).

(2) Financial incentives for early adoption of low-GWP refrigeration. SB 1013
created the F-Gas Incentive Program. In 2019, the Legislature appropriated one
million dollars from the California Greenhouse Gas Reduction Fund (GGRF) to
fund the incentive program to offset the purchase of low-GWP refrigeration
equipment.

(3) Prohibition on the sales of very-high GWP refrigerants. This measure has not
been recommended in the current proposed rulemaking, although CARB
continues to assess the potential necessity of a refrigerant sales prohibition at a
later date.

(4) HFC supply phasedown (to be achieved through the global HFC phasedown).
This measure has not been recommended in the current proposed rulemaking.
A global HFC production and consumption phasedown was agreed to on
October 15, 2016, in Kigali, Rwanda (often referred to as “The Kigali
Amendment to the Montreal Protocol,” or “The Kigali Agreement”)(U.N.,
2019). The United States has not ratified the Kigali Agreement as of September
2020. In 2019, the American Innovation and Manufacturing Act of 2019
(S.2754) (AIM Act)** was introduced (as well as variations of this bill) and if
passed into law, will mandate an HFC production and consumption phasedown
similar to the requirements in the Kigali Agreement. As of September 2020, no
national legislation has been signed into law.

3% AIM Act, S.2754, available at https://www.congress.gov/bill/116th-congress/house-
bill/5544?s=1&r=62.
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K. Regulatory Context.
1. Existing CARB HFC Measures.

California has existing regulations to reduce emissions from non-residential stationary
refrigeration equipment, motor vehicle air-conditioning, self-sealing valve requirement
for small cans of automotive refrigerants purchased by “do-it-yourself” (DIY)
mechanics, consumer product aerosols-propellants, and semiconductor
manufacturing. A brief description of current California HFC regulations follows:

Refrigerant Management Program (RMP).*° RMP is modeled after the U.S. EPA Clean
Air Act, Section 608 program to protect the stratospheric ozone layer by reducing
usage and emissions of ODS. In addition to ODS, CARB included non-ODS HFC
refrigerants with a 100-year GWP of 150 or greater (considered “high-GWP").

California HFC Regulation.*" In 2018, California backstopped key U.S. EPA SNAP
Program prohibitions on high-GWP HFCs through two avenues. First, by adopting a
new CARB HFC regulation (“Prohibitions on Use of Certain Hydrofluorocarbons in
Stationary Refrigeration, Chillers, Aerosols, Propellants, and Foam End-Uses
Regulation”), and secondly, through new legislation—SB 1013. For more details
about this, see Section I.C.

Consumer Product Aerosol Propellant Regulations.*? The consumer products
regulation prohibits the use of HFC propellants or chemical compound with a GWP
greater than 150 in pressurized gas dusters, certain insecticides, certain aerosol
adhesives, multipurpose aerosol solvents, aerosol paint thinners, and certain aerosol
lubricants. See California Code of Regulations, title 17, section 94509(n)(1) for a
complete list of all prohibitions.

Semiconductor Manufacturing Fluorinated gas (F-gas) Requlation.** The
semiconductor manufacturing F-Gas reductions program requires reductions in the
emissions of F-gases, including HFCs, used in the manufacture of semiconductors.

Motor Vehicle Air-conditioning (MVAC) “Small Cans” Program.* The Small Cans
program requires a deposit fee and return recycling program for cans of HFC-134a AC
refrigerant used by at-home mechanics. Refrigerant cans are also required to have a
self-sealing valve.

40 Cal. Code Regs., tit. 17, §§ 95380, et seq.
41 Cal. Code Regs., tit. 17, §§ 95371, et seq.
42 Cal. Code Regs., tit. 17, §§ 95409, et seq.
43 Cal. Code Regs., tit. 17, §§ 95320, et seq.
4 Cal. Code Regs., tit. 17, §§ 95360, et seq
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2. Existing Federal HFC Measures.

U.S. EPA regulates®® HFCs under two separate sections of the Clean Air Act. The
existing federal regulations on HFCs include the following provisions:

U.S. EPA Rule 612.%¢ U.S. EPA implements the SNAP Program under Section 612 of
the Clean Air Act? to identify and evaluate substitutes for ODS. #¢ California does not
maintain a state-specific list of acceptable refrigerants and other ODS substitutes,
California relies upon and uses the U.S. EPA SNAP list of acceptable substitutes to
ODS. The U.S. EPA SNAP program evaluates all ODS substitutes for environmental
and occupational safety before they are approved as acceptable for use in specific
end-use sectors.

U.S. EPA Rule 608.4 Section 608 of the Clean Air Act prohibits the known release of
refrigerant during the maintenance, service, repair, or disposal of AC and refrigeration
equipment. The U.S. EPA requires proper refrigerant management practices by
owners and operators of refrigeration and AC systems, technicians, and others.>® On
February 26, 2020, U.S. EPA rescinded the November 18, 2016, extension of the leak
repair provisions to appliances using substitute refrigerants, which are non-ODS
substances, such as HFCs. This rollback specifically reverses the leak repair
requirements and associated recordkeeping and reporting provisions found in 40
C.F.R. section 82.157 for appliances using substitute refrigerants.

3. Building Codes and Industry Voluntary Standards.

The American National Standards Institute (ANSI) is a private non-profit organization
that oversees the development of voluntary consensus standards for products,
services, processes, systems, and personnel in the United States. Both the American
Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) and
Underwriters Laboratory (UL) are ANSI accredited standard setting bodies.

UL develops and publishes product safety standards, which contain design criteria for
appliances. Manufacturers build products in accordance with these safety standards
and submit them to UL for testing. UL provides certification for these products if they
meet the safety standards design criteria.

% Due to the Mexichem decisions, manufacturers are no longer required to replace HFCs where they
previously replaced an ODS, but U.S. EPA does continue to approve safe substitutes for CFCs and
HCFCs.

4640 C.F.R. Pt. 82, Subpt. G, App. U and V.

4742 U.S.C. § 7671k, et seq.

%842 US.C. §7671g, et seq.

4940 C.F.R. Pt. 82, Subpt. F.

% U.S. EPA released a final rule that removed HFCs from the 608 requirements. See Protection of
Stratospheric Ozone: Revisions to the Refrigerant Management Program’s Extension to Substitutes, 85
Fed. Reg. 14150 (Mar. 11, 2020).
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ASHRAE develops and publishes application safety standards that describe equipment
design and safe installation, often referred to as application safety standards.
ASHRAE and UL have representative consensus guidelines for committees that
develop standards to engage a diverse set of stakeholders. UL and ASHRAE
standards are designed to complement one another and work in conjunction.
Standards are adopted into state building codes, whereby they become law. In order
for a refrigerant to be used in California, it must be permitted for use in the building
code subject to certain restrictions such as charge amounts and concentration limits.
In addition, products using that refrigerant must be designed and installed in
accordance with safety standards included in the building codes. Products used in
California and the U.S. are certified by organizations such as UL and Intertek that are
approved for safety testing and certification.

L. International Context.

The global community has recognized the importance of reducing HFC emissions to
alleviate the worst impacts of global warming. In 2016, representatives from 197
nations signed “The Kigali Amendment” to amend the existing Montreal Protocol (to
reduce ODS production and consumption) to include a gradual phasedown in the
production of HFCs beginning 2019. The Kigali Amendment were ratified and
entered into force on January 1, 2019. As of February 2020, 85 nations have ratified
the Kigali Amendment. Although the United States was a signatory, it has not ratified
the Kigali Amendment as of September 2020.

Under the Kigali Amendment, Non-Article 5 Parties,*' including Japan, Australia,
Canada and the European Union (EU) have committed to reducing production and
consumption of HFCs by 85 percent below 2012-2013 average annual usage baseline
levels by the year 2036. Most Article 5 Parties have committed to reducing HFCs 80
percent by the year 2040, as compared to future average annual baseline usage of
HFCs in years 2020, 2021, and 2022. Figure 6 shows the phasedown schedule for
Non-Article 5 countries. The majority of AC and refrigeration equipment
manufacturers selling equipment to California are international corporations
transitioning product lines away from high-GWP HFC refrigerants and have invested
billions to bring next generation refrigerants and equipment to market (AHRI and
ARAP, 2019).

>" The Montreal Protocol separates countries into two different classifications based on the special
situation of developing countries. Non-Article 5 Parties are developed countries and Article 5 Parties
are developing countries whose annual calculated level of consumption of the controlled substance is
less than 0.3 kilograms per capita on the date of the entry into force of the Protocol or any time
thereafter within ten years of the date of entry into force. Article 5 Parties are entitled to a delay in
compliance with certain control measures under the Montreal Protocol.
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Figure 6. International HFC Phasedown for Non-Article 5 Countries
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M. Energy Efficiency.

Refrigeration and AC equipment also contribute to climate change through indirect
emissions due to the electricity consumed in operating the equipment. CARB does not
expect any increase in the indirect CO, emissions from increased energy usage, as the
lower-GWP replacement refrigerant technologies that would be chosen are either more
energy efficient or equal in energy efficiency to the baseline high-GWP refrigerants.

The energy efficiency performance of most heating and cooling equipment is
regulated by the National Appliance Efficiency Conservation Act (NAECA) and
California Appliance Efficiency Regulations (Title 20) which are administered by the
United States Department of Energy (U.S. DOE) and the California Energy Commission
(CEC), respectively. Requirements promulgated under these regulations as well as
voluntary labeling and incentive programs have resulted in significant emissions
reductions and cost savings for end-users.

Il. The Problem that the Proposal is Intended to Address

Scientific research indicates that an increase in the global average temperature of 2°C
(3.6°F) above pre-industrial levels, which is only 1.1°C (2.0°F) above present levels,
poses severe risks to natural systems and human health and well-being (CARB, 2017a).
Replacing high-GWP HFCs with low-GWP alternatives could avoid 0.1 degree

Celsius (°C) of global warming by 2050 and warming of up to 0.5°C by 2100, offering
one of the most effective climate mitigation strategies available (Xu Y. et al., 2013).

Stationary RAC equipment are the largest source of HFC emissions in California,
comprising more than half of all HFC emissions from all sources (Figure 1 above).5?

52 Note that the terms “systems,” “equipment,” and “units” are often used interchangeably in the
cooling industry.
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Emissions from RAC are expected to increase significantly into the future as demand
for RAC equipment grows (Figure 7). HFC emissions from stationary refrigeration
(systems greater than 50 pounds) and stationary AC together, are expected to
increase more than 50 percent by 2030 if left unchecked. This growth in HFC
emissions would greatly undermine efforts to address climate change. Replacing
high-GWP HFCs with low-GWP alternatives breaks the negative feedback loop that
could significantly exacerbate the climate crisis. The rapid growth in HFC emissions
jeopardizes efforts to reduce GHG emission and prevent the worst impacts of climate
change, which include higher temperatures and more frequent and more severe
extreme heat events.

Figure 7. Business-As-Usual HFC Emissions in California from 2010 to 2040
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The primary factors driving the large increase of HFC emissions in the AC sector is the
increase in overall cooling demand coupled with a turnover of older equipment using
ODS refrigerants to new equipment using HFCs. ACs have become standard in new
homes, population continues to grow, and warmer weather is increasing demand for
ACs in existing homes that previously did not have an AC. California’s AC use is well
below the national average of approximately 90 percent of homes with an AC (EIA,
2018a-d). In California, between 65 to 70 percent of homes use an AC (U.S. Census,
2020b). CARB anticipates the percentage of homes with an AC to increase to over
90 percent as population grows and Californian’s increasingly feel the effects of
climate change in the form higher average temperatures and increasing number and
severity of heat waves.
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Similarly, for refrigeration, the need for critical cold chain services for production,
storage and sales of food, pharmaceuticals and other essentials are expected to
increase as well. After stationary AC, stationary refrigeration is projected to be the
second largest sector responsible for HFC emissions in the year 2030 and beyond.
Although SB 1013 prohibits the highest GWP refrigerants such as R-404A (GWP 3,922)
and R-507 (GWP 3,985), many other high-GWP refrigerants are still currently allowed
for use in new refrigeration equipment. Emissions from the existing base of
refrigeration equipment must also be addressed. In particular, refrigeration systems
currently used in the retail food sector represent the largest source of emissions from
among all refrigeration equipment in use today. Based on user-reported data from
the RMP in 2018, 30 to 40 percent of all regulated refrigeration systems in the State
today use R-404A or R-507; which are HFC refrigerants with very high-GWP values of
nearly 4,000.

The timing is also important because R-22 is being phased-out. As of January 1, 2010,
the manufacture and installation of new R-22 (HCFC-22) appliances is prohibited by
U.S. EPA (U.S.EPA, 2020a; U.S.EPA, 2020b). The average lifetime of AC equipment
ranges from 15 to 20 years (U.S. DOE, 2015a and 2016a). As R-22 equipment reaches
retirement, AC end-users are replacing their old R-22 ACs with equipment designed to
use R-410A, which is a high-GWP blend of HFCs. R-410A has a GWP of 2,088 and it is
used in ACs sold after 2010. For refrigeration, more than 30 percent of the systems
continue to use R-22, and these systems in particular are aging and nearing their
retirement. Under business-as-usual over the next 10 years, they will be replaced by
refrigerants like R-407A, which has a GWP of 2,100, higher than that of R-22. If
California does not take the opportunity to ban high-GWP refrigerants in new
equipment beginning 2022, another generation of equipment will be locked into using
high-GWP refrigerants during their equipment lifetimes of 15 to 20 years.>

RACs eventually leak. While there are rules to help prevent and remedy refrigerant
leakage from certain refrigeration systems, this does not include ACs and not all
refrigeration systems. Leaks can be accidental and once they occur, the damage
cannot be undone. Furthermore, end of life disposal creates its own problems. In light
of this, the most effective strategy to get permanent, guaranteed emissions reductions
is to reduce the GWP of the refrigerants used in these equipment types as much as
technically feasible.

California has legislative mandates to reduce both GHG and HFC emissions. In 2006,
the California Legislature adopted AB 32 requiring a reduction of GHG emissions to
1990 levels by 2020. In 2016, the Legislature adopted SB 32, further strengthening
the previous mandate by requiring GHG reductions to 40 percent below 1990 levels
by 2030. That same year, the Legislature adopted SB 1383 requiring a 40 percent
reduction in HFC emissions below 2013 levels by the year 2030. CARB adopted
several plans and regulations to meet these mandates. Despite this, additional actions

53 According to CARB's F-Gas Inventory, the average lifetime of commercial and industrial refrigeration
systems containing more than 50 pounds of refrigerant is between 15 and 20 years (see Table 6).
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are necessary to meet California’s legislative mandates and meet its specific HFC
mandates. Based on CARB’s 2017 F-gas Inventory (published in 2019), with existing
regulations in place, annual HFC emissions in California are projected to be
approximately 20 million metric tons of carbon dioxide equivalent (MMTCO.e) in 2030
(CARB, 2019d). By 2030, the state needs additional annual emissions reductions of at
least 10 MMTCO.e from new regulatory measures and/or incentive programs.

In addition to taking action during a critical time period for preventing the worst
impacts of climate change, industry has stressed the importance of regulatory
certainty to signify that the time to transition the market to more climate friendly
refrigerants is now. The United States currently has more than 300 low-GWP
refrigeration systems successfully operating in supermarkets around the country. An
overarching goal of regulating these sectors is to drive the market towards low
warming-impact refrigerants so that as the demand for cooling increases, sustainable
cooling technologies and services are available affordably to the public.

lll. The Specific Purpose and Rationale of Each Adoption,
Amendment, or Repeal

In this chapter, CARB provides a brief summary of the provisions included in the
proposed regulation, explaining the rationale for CARB’s determination that each
provision of the regulation is: (1) reasonably necessary to carry out the purpose of the
statutes or other provisions of law that the action is implementing, interpreting, or
making specific; and (2) reasonably necessary to address the problem for which the
regulation is proposed.

Sections 95375 and after have been renumbered to provided clarity and consistency
such that all the requirements can be found under one section number. In addition,
the California Code of Regulations did not have sufficient numbers available to
accommodate the numbering scheme in place.

Section 95371. Purpose.

Summary. This section states that the purpose of the regulation is to reduce HFC
emissions for certain substitutes in refrigeration and foam end uses and to support
California’s progress toward the 2030 greenhouse gas and HFC emission reduction
goals as well as CARB’s Short-Lived Climate Pollutant Strategy. CARB is amending
this section for the purpose of including additional substances used in AC, chillers, ice
rinks, cold storage and aerosol-propellants end-uses in addition to refrigeration and
foam end-uses currently specified in this section.

Rationale. The Proposed Amendment is reasonably necessary to inform the regulated

community why the proposed regulation is being amended - to expand HFC and GHG
emissions reduction requirements to other end-uses and achieve greater emission
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reductions. This is necessary for California to comply with its legal mandates—under
AB 32, SB 32, SB 605, and SB 1383. Specifically, for California to meet its mandate to
reduce HFC emissions by 40 percent below 2013 levels by 2030 and reduce GHG
emissions by 40 percent below 2013 levels also by 2030.

Section 95372. Applicability.

Summary. This section identifies who the regulation applies to—"any person who
installs, uses, or enters into commerce, in the State of California, any substance in end-
uses listed in Table 1, section 95374 of this subarticle.” CARB is amending the
regulation to include “leases” and “rents” and add Tables 2, 3, and 4 of section 95374
to inform and provide notice to the regulated community that the regulation applies
to them. This also makes the regulation consistent with the requirements of SB 1013,
which includes “lease” and “rent” in the language.

Rationale. The Proposed Amendment is reasonably necessary to ensure uniformity
and consistency for purposes of implementing and enforcing the regulation and
ensure the HFC Regulation is consistent with SB 1013. Also, because CARB is adding
tables, it is also necessary to set forth the intent that all end-uses within those tables
understand that the regulation applies to them. This will remove any competitive
disadvantage amongst the industries and provide clarity that the provisions of the
regulation apply to the entire supply chain of the equipment, from manufacturer, to
distributor, seller, installer, operator, and the end-user. CARB is adding lease or rent
to the applicability section because SB 1013 contains these provisions and CARB's
intent is for all regulatory provisions to apply to those who lease or rent equipment or
materials. All of the tables contain lease or rent, the applicability section is meant to
encompass all of the provisions where the regulated entity has to comply. This is to
ensure all affected entities are on notice.

Section 95373. Definitions.

Summary. This section sets forth definitions for the terms used in the HFC Regulation.
CARB is amending the regulation to add additional definitions and modify some
existing definitions. CARB is also removing the provision that says “excepting sections
95374(b) and 95376."

Rationale. The Proposed Amendment is reasonably necessary to establish definitions
for end-use categories that were not previously defined and to establish definitions for
compliance pathways. For all definitions, changes/additions are necessary for the
regulated community to understand the scope of the requirements and whether their
end-use is included. Changes to the definitions fall into seven categories:

1. Removal of "excepting” language in section 95373(a). The provision
“excepting sections 95374(b) and 95376" was added during a Title 1, Section
100 change. The reason for this was to not extend any of the regulatory
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definitions to the provisions that were being added as a result of a statutory
change (under SB 1013). It is necessary to remove this language to allow for the
extension of all definitions to the entire regulation.

2. Modifications to align with federal definitions. For existing definitions, staff

were made aware that several current definitions were insufficient and lacked
clarity needed by the regulated community. For other terms used in the
regulation, they were not defined at all and produced equal confusion. The
changes to the existing regulations and the additions were necessary to
harmonize with language U.S. EPA uses in its SNAP program to define the
scope and provide clarity as well as provide more certainty and specificity. The
following definitions were added or modified for this purpose:

flexible integral skin new phenolic insulation
polyurethane polyurethane | refrigeration board and
equipment bunstock
polystyrene refrigeration remote rigid polyurethane
extruded sheet equipment or | condensing laminated
Modified refrigeration units boardstock and
system polyisocyanurate
laminated
boardstock
stand-alone units | supermarket
or equipment systems
aerosols air- chiller commercial ice
conditioning machine
equipment or
air-
conditioning
system
foam full charge, household household
optimal refrigerators refrigerators and
New charge or and freezers freezers-built in
critical charge
household ice rink industrial low-temperature
refrigerators and process refrigerator
freezers-compact refrigeration system
medium metered dose | polyolefin polystyrene
temperature inhaler or extruded
refrigerator medical dose boardstock and
system inhaler or MDI billet (XPS)
polyurethane propellant residential rigid polyurethane
consumer
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refrigeration

New

refrigeration

two

products
rigid rigid rigid rigid polyurethane
polyurethane polyurethane | polyurethane low-pressure two
appliance foam commercial high-pressure | component spray

foam

foam sealants

and sandwich | component

panels spray foam
rigid rigid rigid very low
polyurethane polyurethane | polyurethane temperature
marine flotation | one- slabstock and | refrigeration or
foam component other cooling

3. Definitions necessary to improve enforceability. Each enforcement provision is

clearly identified so as to provide notice to the regulated entities and ensure
the proposed regulation is not interpreted in such a way to mean that a
regulated party is not subject to enforcement action. This ensures that the
regulated parties will comply with the requirements of the regulation. However,
certain provisions are not defined, leaving ambiguity. Defining the terms below
are necessary to ensure no loopholes exist in the regulation. Moreover, CARB
has historically worked with the air pollution control districts to help enforce
stationary regulations such as this. The enforcement section adds the air
pollution control officer to the enforcement officials and is necessary to place
the regulated entity on notice that this regulation will be enforced by CARB and
the air districts. The following definitions were added for this purpose:

blowing agent | end-use hydrofluorocar | refrigerant or
bon or HFC refrigerant gas
Modified retail food retrofit or stationary substance
refrigeration or | refrigerant
commercial retrofit
refrigeration
air district air pollution change in company
control officer | ownership
or APCO
date of own owner operate
New manufacture
operator refrigerant responsible retire
registration official
and reporting
system or R3
database
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4. Non-substantive modifications. Certain provisions contained grammatical

errors or terms that were unnecessary. Modifying the terms below are
necessary to ensure the regulatory language is clear and understandable. The
following definitions were modified for this purpose:

Modified

class |
substance

class Il
substance

vending
machines

use

5. Definitions necessary to define the technical scope of the requlation. After

CARB adopted this regulation, it became clear that the lack of definitions
created much confusion for the regulated industry. Because of this, it is
necessary to add technical definitions to define the scope of who is regulated
and to minimize confusion and complexity of the regulated community. The
following definitions were added for this purpose:

New

bear spray cold storage heat transfer new air-
fluid conditioning
equipment

new chiller or | retail food other
new chiller facility refrigeration
equipment

6. Definitions necessary to define the scope of the compliance pathway. As

indicated below, in section 95375(d), CARB added portfolio compliance
pathways for retail food facilities as a way to provide flexibility. Definitions were
necessary to define the scope of these pathways, under what circumstances
these pathways may be used, and the how to comply with the requirements.
The following definitions were added for this purpose:

New

baseline
greenhouse
gas potential
or baseline
GHGp

charge or
refrigerant
charge

charge
reduction

full charge
optimal charge
or critical
charge

global
warming
potential,
GWP, global
warming
potential
value, or GWP
value

greenhouse
gas potential
or GHGp

national
supermarket
chain

new facility

weighted-
average GWP
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7. Definitions necessary to define the scope of the variance. As indicated below,
in section 95377, CARB added a variance procedure as a necessary compliance
pathway to reduced HFC emissions in the event of impossibility or a force
majeure event. The variance procedure defines who can apply and under what
conditions an Executive Order may be granted as well as revocation and appeal
processes. Definitions were necessary to define the scope and parameters of
what is allowed. The following definitions added for this purpose:

applicant executive impossibility force majeure
New order

Section 95374. List of Prohibited Substitutes.

Summary: This section established a list of specific types of refrigeration and foam
end-use sectors, effective dates, and HFCs that are prohibited in new and retrofitted
equipment for retail refrigeration, vending machines, foams, and SB 1013 end-use
sectors, which included chillers, aerosols-propellants, and additional foam end-uses.
There was a table for the originally adopted list (Table 1) outlined in section 95374(a).
The second table included the SB 1013 list (Table 2) outlined in section 95374(b). The
Proposed Amendments adds Table 3 in section 95374(c) and Table 4 in section
95374(d). There are also clarifying changes to Tables 1 and 2. Below is a summary of
the relevant amendments to the tables:

e Table 1. The word “refrigerant” was added before “retrofit.” The header
“Foam” was modified to add “Systems Used to Manufacture.” The term
“laminated boardstock” was added to the end of “Rigid Polyurethane” in the
“specific end-use” column. Footnote “a” was added to clarify the size of the
systems regulated under Table 1.

e Table 2. Chillers were removed from Table 2 and moved to Table 3. Footnote
“a" was added to clarify the size of the systems regulated under Table 1. Chiller
end-uses include “centrifugal chillers (new)” and “positive displacement chillers
(new).” The specific end-use “Cold storage warehouses (new)” was modified to
“Cold storage warehouses (new refrigeration equipment in existing facilities).”
A new header “Refrigeration” was added to the top of the table. The header
“Foam” was modified to “Foam Systems Used to Manufacture.” A non-
substantive change was made to the end-use “Aerosols-Propellants” to correct
the spelling. Footnote “a” was added to the table for the purpose of specifying
that for specific cold storage end-uses, the prohibitions listed in Table 2 apply
to new systems in existing facilities while the prohibitions for new cold storage
systems in new facilities in given in Table 3.
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e Table 3. Sets forth GWP limits and lists certain types of equipment as well as
the effective date. Specifically, the equipment subject to Table 3 include AC
equipment, industrial process refrigeration chillers, ice rinks, and new
refrigeration equipment, including equipment with more than 50 pounds of
refrigerant — including cold storage warehouses, industrial process refrigeration
(excluding chillers), non-residential refrigeration, and stationary refrigeration
equipment for industrial process refrigeration in existing facilities with more
than 50 pounds. For chillers, Table 2 previously listed chillers as two different
types depending upon their mechanical structure: centrifugal chillers, and
positive displacement chillers. The Proposed Amendments change the chiller
types from a mechanical structure to an operating temperature basis (the
minimum evaporator temperature), using three separate temperature ranges to
indicate the type of chiller and its regulated category. Beginning January 1,
2024, new chillers used for industrial process refrigeration will have three
different GWP limits depending on the temperature of heat transfer fluid (such
as water, glycol, or brine) leaving the system (750, 1,500, 2,200 GWP). For new
chillers used for air conditioning and existing ice rinks, the GWP limit will be 750
with the same effective date as the other chillers.

e Table 4. Sets forth a GWP limit of 150 for new retail food refrigeration facilities
with more than 50 pounds of refrigerants by a certain date. For existing retail
food facilities, Table 4 sets forth requirements for companies owning or
operating 20 retail food facilities containing more than 50 pounds of
refrigerants—to either attain a companywide weighted--average GWP of 2,500
by 2026 and 1,400 by 2030 or reduce the GHGp by 25 percent or greater
below 2019 levels by 2026 and 55 percent by 2030. The regulatory options
give flexibility to retail food stores on how they will meet weighted--average
GWP or GHGp requirements. Stores can continue to use existing equipment
retrofitted with a lower-GWP refrigerant, can replace equipment with new
systems using less refrigerant charge and/or a lower-GWP refrigerant, or can
modify existing equipment to reduce the refrigerant charge size.

Rationale. The Proposed Amendments are reasonably necessary to reduce HFC
emissions, provide flexible compliance options, and provide clarity and specificity to
better describe the regulated industry. Each table is discussed separately.

e Table 1. The modifications to Table 1 fall into four categories:

o Retrofit. The term “retrofit” for refrigeration systems is generally
understood to mean the removal and replacement of existing refrigerant in
a system with a different type of refrigerant. However, the term “retrofit”
could be mistaken for a mechanical change to the system. For example,
one definition of retrofit is to “add (a component or accessory) to
something that did not have it when manufactured.” Therefore, the term
“refrigerant” before “retrofit” makes clear the type of retrofit regulated.
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o Foam Header. The foam header language was necessary to provide
clarity that the regulatory requirements are the primary responsibility of
the original manufacturer of the foam ingredients, commonly called a
“foam system,” and not the sole responsibility of manufacturers buying
pre-made foam that they then used in the finished product. For example,
a shoe maker buying foam panels to be cut and shaped into shoe soles
would not necessarily be informed of the foam expansion agents used to
make the foam, but the original manufacturer of the foam ingredients and
foam panels would be expected to have control and knowledge of the
foam expansion agent (HFCs or other expanding gases) used in the foam.

o Laminated Boardstock. The term “laminated boardstock” was necessary
to add after “rigid polyurethane” to specify that not all rigid
polyurethane (foams) were included in this end-use. This was important
to end confusion.

o Footnote. The footnote was necessary to separate the more stringent
requirements from the less stringent requirements. Table 1 refrigeration
end-uses originally applied to all new refrigeration end-uses in existing
and new facilities. The amendments now include more stringent
prohibitions for refrigeration systems containing greater than 50 pounds
of refrigerant, for example supermarket systems and some remote
condensing units, in new facilities. Those proposed prohibitions are
listed in proposed Tables 3 and 4. Therefore, there are now two
different sets of requirements for new refrigeration equipment with more
than 50 pounds of refrigerant: one applies to new equipment in existing
facilities (Table 1), and the other applies to new equipment in new
facilities (Tables 3 and 4). The requirements of Tables 3 and 4 are more
stringent than Table 1. Therefore, it was necessary to make clear that
the requirements in Tables 3 and 4 supersede the Table 1 requirements
for refrigeration systems.

e Table 2. The Proposed Amendments are reasonably necessary to provide
clarity, consistency, and specificity in the regulation. The modifications to Table
2 fall into five categories:

o Refrigeration. The word “Refrigeration” was added as a heading at the
beginning of the table to clarify that all following end-uses were a
sub-set of refrigeration, and to be consistent with the rest of the table,
which had headings for “Chillers,” “Foams,” and “Aerosols —
Propellants.”

o Cold Storage Warehouses (new). This modification was necessary to
provide notice to the regulated industry on what is included and remove
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any confusion. The existing description could be unintentionally
interpreted as limiting the new refrigeration equipment requirements to
only brand new cold storage warehouses, rather than the intended new
refrigeration equipment requirements for both new and existing cold
storage warehouses.

o Chillers. This modification was necessary to remove confusion and
unnecessary text as the new GWP prohibitions in Table 3 for chillers are
more stringent than the specific HFC prohibitions in Table 2. The chiller
requirements in Table 3 are similar to the requirements in Table 2,
except the requirements are now stated in terms of GWP limits and not
individual prohibitions. The effective date is the same. Therefore, having
prohibitions in one chart and GWP limits in another had the potential to
create confusion and were unnecessary because all of the prohibited
substances in Table 2 are still prohibited under Table 3 because they are
all above the GWP limit.

o Foam Header. Same rationale as Table 1 above.
o Footnote. Same rationale as Table 1 above.

Table 3. This section is necessary to set applicable refrigerant GWP limits for new
systems to reduce HFC emissions, mitigate climate change, and for California to
comply with its legal mandates. Furthermore, it was determined, based on
several years of CARB research and analysis, meetings with various stakeholders,
that a GWP value of 150 for new refrigeration equipment in new facilities and 750
for AC were necessary to allow for natural refrigerants such as hydrocarbons,
COg2, HFOs, and ammonia. It was also necessary to align with the global
requirements — since many manufacturers sell to a global market. The different
“tiers” of GWP was based was necessary to strike the fine balance between not
placing undue burdens on industry, aligning with the global market, while gaining
the maximum HFC emission reductions technically feasible.

Table 4. This section is necessary to set applicable refrigerant GWP limits for new
systems to reduce HFC emissions, mitigate climate change, and for California to
comply with its legal mandates. Furthermore, it was necessary to treat retail food
facilities separately because they represent the largest source of HFC emissions
from stationary refrigeration and the annual leak rates tend to be higher than leak
rates from cold storage or industrial process refrigeration, due to lengthy
refrigerant piping and many fittings that can leak due to equipment wear. Even
well-maintained refrigeration equipment leak 10 percent or more of their
refrigerant charge each year, which represents significant emissions. Also, due to
the implementation challenges with existing facilities (low-GWP refrigerants are
not interchangeable with existing systems), and working closely with
stakeholders, it was clear that a different approach was necessary to allow for
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flexibility—to reduce regulatory burden and avoid negatively impacts on small
businesses and disadvantaged communities while achieving the greatest HFC
emission reductions.

Section 95375. Requirements.

Summary. This section sets forth prohibitions, exceptions, disclosure, labeling and
recordkeeping requirements for end-use categories as they relate to section 95374.
The Proposed Amendments move Table 2's prohibitions and exceptions to section
95375 and create additional requirements for Tables 3 and 4—each Table corresponds
to subsections (a), (b), (c), and (d). The following changes were made:

Subsection (a) - Requirements Applicable to Table 1 of Section 95374(a). This
section already set forth prohibitions, exceptions, disclosure and recordkeeping
requirements for refrigeration end-uses, and recordkeeping requirements for
foam end-uses. The Proposed Amendments modify the word “may” to “shal
and add “lease” and “rent” to subsection (a)(1) of the prohibitions section; add
very low temperature refrigeration or cooling uses and certain refrigeration
end-uses to the exceptions; modifies the disclosure statement; and modifies the
recordkeeping requirements for refrigeration to make the disclosure statement
available to the “person” purchasing, rather than the “buyer” and clarifies that
it is “made available” instead of “issued.” An attestation provision for foam
end-users subject to recordkeeping requirements as been added to section
95375(a)(4). This was added for the purpose of addressing end-users that no
longer use any prohibited substance listed in section 95374(a) and allows them
to attest under penalty of perjury that they do not use a prohibited substance in
lieu of complying with the recordkeeping requirements.

|Il

Subsection (b) - Requirements Applicable to Table 2 of Section 95374(b). This
section already set forth prohibitions and exceptions applicable to Table 2 in
section 95376. The Proposed Amendments moved this section to subsection
95375(b); modifies the word “may” to “shall” in subsection (b)(1), adds “sell,”
“install,” and “use” as well as removes certain language from the prohibitions
subsection in (b)(1); removes chillers from the exceptions category; and adds
“unless otherwise prohibited by state regulation” language to the
aerosols-propellants exception as well as adding bear spray, HFC-227ea and
blends of HFC-227ea and HFC-134a for metered dosed inhalers.

Subsection (c) - Requirements Applicable to Table 3 of Section 95374(c). This
section is new and establishes prohibitions on end-use categories identified in
Table 3 of section 95374(c), making it illegal for any person to “sell, lease, rent,
install, use, or enter into commerce in the State of California” any end-use that
does not comply with the regulatory requirements. It also adds exceptions for
chiller end-uses, refrigeration equipment with 50 pounds or less of refrigerant,
very low temperature refrigeration or cooling, and facilities with an approved
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building permit. In addition, in requires manufacturers to label and maintain
records.

Subsection (d) - Requirements Applicable to Table 4 of Section 95374(d). This
section is new and establishes prohibitions and compliance pathways for retail
food facilities, making it illegal for any person to “sell, lease, rent, install, use, or
enter into commerce in the State of California” any end-use that does not
comply with the regulatory requirements in new retail food facilities. Further, it
lists requirements for existing retail food facilities to comply with GWP limits —
either through a weighted average GWP or a GHG potential (GHGp) reduction.
Companies complying with the first option must have a weighted average GWP
for all aggregate stores less than 2,500 in all refrigeration systems greater than
50 pounds or reduce GHGp by at least 25 percent of their 2019 baseline GHGp
by January 1, 2026. By January 1, 2030 the weighted-average GWP must be
less than 1,400 aggregated or the GHGp must be at least 55 percent lower than
their 2019 baseline GHGp. Exceptions were added for new facilities with
approved building permits and refrigeration equipment with less than

50 pounds refrigerant. There are also registration requirements beginning on
January 1, 2022 and reporting requirements beginning March 1, 2022 as well as
recordkeeping requirements.

Rationale. The Proposed Amendment is necessary to reduce HFC emissions, mitigate
climate change, and for California to comply with its legal mandates. See Section I.H.
for explanation as to why the emission reductions are necessary and Section I.J. for an
explanation of California’s legal mandates. It is also necessary to ensure enforceability
as well as provide clarity to better describe the regulated industry. Each requirement

related to each table is discussed separately.

Subsection (a) - Requirements Applicable to Table 1 of Section 95374(a).
Modifications to this section are necessary ensure the prohibitions are not
viewed as discretionary (hence, switching “may” with “shall”) and to create
consistency amongst the different requirements applicable to the different
tables (Table 1 and Table 2 each contained different prohibitory language) — to
provide uniformity. As to the addition of the exceptions, they are necessary to
allow for normal and non-substantial replacement of various refrigeration
system components that no longer function, without triggering the requirement
to buy an entirely new refrigeration system—to keep regulatory burden low. In
regards to the disclosure statement, it was necessary to make it more general
and broad to be consistent with other states with a purpose to remove
regulatory burden (since multiple states are adopting similar regulations to
prohibit HFCs) (AHRI, 2020a).

It was also necessary to modify the disclosure statement language to reflect the
true nature of the transaction. An attestation provision for foam end-users
subject to recordkeeping requirements was added to address sectors of the
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foam industry that have transitioned away from the use of HFC’s in foams and
provides an alternate compliance pathway in lieu of complying with the
recordkeeping requirements.

Subsection (b) - Requirements Applicable to Table 2 of Section 95374(b).
Amendments to this section are necessary to make clear the prohibition is not
discretionary and to align with the applicability section. Also, adding the words
“install” and “use” to the prohibitions section are required to make the
prohibitions consistent amongst all the different sections and provide clarity on
what is prohibited. In addition, removing “chillers” from this section was
necessary to align the requirements with the tables in section 95374. Because
chillers are now in Table 3, the requirements also needed to be in Table 3.
Adding the language that compliance with this regulation does not mean
compliance with other State regulations that may prohibit HFC-134a in
products was necessary to put the regulated industry on notice that it must
comply with all laws. (See Consumer Products Regulation, Cal. Code Regs., tit.
17, 8§ 94509.) The regulated community must comply with all applicable
regulations so if one regulation allows it and another does not - this regulation
does not provide for an exemption from the other requirements.

As for the category of exemptions for aerosols-propellants, allowance for bear
spray and HFC-227ea and blends of HFC-227ea and HFC-134a in metered dose
inhalers (MDls) approved by the U.S. Food and Drug Administration (FDA) for
medical purposes were necessary to add. SB 1013 already allowed for the use
HFC-227ea and blends of HFC-227ea and HFC-134a in metered dose inhalers
(MDIs)—this amendment aligns the current regulation with the current statute.
As for bear spray, according to U.S. EPA staff, bear spray was inadvertently left
off the HFC-134a propellant exceptions during the original rulemaking for
SNAP Rule 20. Substitutes to HFC-134a propellant in bear spray have not been
successful; only HFC-134a has the proper density to form a cloud of repellant
vapor at the proper height from the ground to coincide with a charging bear’s
face, eyes, and breathing zones.

Subsection (c) - Requirements Applicable to Table 3 of Section 95374(c). This
section is necessary to provide enforceable mechanisms to achieve the HFC
emission reductions expected by section 95374(c). Not only does this provide
clarity to the regulated industry to explain what is prohibited, but it also
ensures CARB can confirm that products are compliant by requiring labeling
and recordkeeping. The exceptions were necessary to align with the federal
SNAP exceptions, remove redundant regulatory requirements, and remove
burdens on very low temperature refrigeration systems that often are used in
medical and laboratory settings, and to not create economic hardship on
companies that have already been planning prior to the regulation. For
example, there is a very long planning time that goes into building or opening
a new grocery store or supermarket, often two to three years before the store
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is open for business. Part of the planning is to select and design a refrigeration
system that uses a specific type of refrigerant. The exception to allow high-
GWP refrigeration equipment as long as the building permit was approved
prior to the effective date of the regulation will minimize disruption to the
retail food industry and avoid very costly store re-design.

e Subsection (d) - Requirements Applicable to Table 4 of Section 95374(d). This
section is reasonably necessary to provide a path for retail food facilities to
reduce their HFC emissions while providing flexibility to retail food facilities that
can be located in disadvantaged communities or qualify as small businesses—all
while achieving California’s HFC and GHG emissions reductions and outlining
enforceable requirements. They are to ensure fairness and to avoid the
loophole of companies breaking up into smaller chains to avoid the regulation.
The registration, recordkeeping, and reporting requirements are necessary for
CARB to enforce the regulation.

Section 95376. Enforcement.

Summary. This section sets forth the “Enforcement” of the HFC Regulation—which
was renumbered from the previous section 95377. The Proposed Amendments
remove the word “applicable” in subsection (a) and “Excepting sections 95374(b) and
95376" in subsection (d), which states that “violations of this subarticle, excepting
sections 95374(b) and 95376 in subsection 95379(d) are subject to penalties under the
Health and Safety Code section 38580.” The Proposed Amendments also add
“including violations of any condition imposed pursuant to section 95377" since there
is also a new variance provision. Subsection (e) was deleted and previous subsection (f)
was renumbered to subsection (e). In addition, subsection (f) added that the Air
Pollution Control Officer may enforce the HFC Regulation.

Rationale. The Proposed Amendment is necessary for CARB to enforce the regulation
with potential assistance from local air pollution control districts, and to provide clarity
to industry on CARB'’s enforcement authority and potential penalties as well as remove
redundant language that was unnecessary. It is also necessary to place the regulated
community on notice that the same statutory penalties apply to all violations. There is
no discrepancy between SB 1013 and the regulation as SB 1013 cites to the 42400
series and the Proposed Amendments cite to section 38580, which also cited to the
42400 series of the Health and Safety Code. This was necessary to reduce confusion
about what penalties applied.

Section 95377. Variance.
Summary. This section establishes procedures and requirements for Applicants to
request and receive an Executive Order allowing for modifications to the regulatory

requirements if, through either impossibility or a force majeure event, after using best
efforts to comply, the Applicant cannot comply. The intent of the impossibility
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variance is for a niche end-use or circumstance only. A niche end-use is where the
end-use production, application or function is unique and specialized within its
corresponding end-use. A niche circumstance is an instance in which an Applicant
experiences a unique individual event or action making compliance impossible.

It also creates criteria and requirements that an applicant must satisfy (including an
HFC mitigation plan and compliance plan) as well as the approval and disapproval
process, and an appeal process and timelines. Trade groups are not considered
applicants.

Rationale. The Proposed Amendment is reasonably necessary to allow for a
compliance pathway that reduces HFC emissions in the event of impossibility or a
force majeure event. It is also necessary to reduce regulatory burden in these very
unique circumstances.

e Applicability. Section 95377(a) is necessary to put Applicants on notice that the

Applicant must prove by clear and convincing evidence that all criteria and
application requirements must be met. This is important to provide notice that
the application must be complete and the need must be real and what the
standard will be.

e Variance Types. Section 95377(b) is necessary to identify what circumstances a
variance may be granted so as to limit requests to only two scenarios—
impossibility and force majeure. These two variances are necessary to exclude

other reasons, such as financial burden. The impossibility criteria is necessary to

align with SB 1013, which requires a showing that a lower risk substitute is not
currently or potentially available and there will not be an increase in the overall
risk to human health or the environment. The best efforts language was
necessary to place the requirement on industry that they try to comply and to
eliminate industry members who decide to do nothing and then apply for a
variance. This was necessary for both variance types as companies must plan
for events.

e Application for Variance. Section 95377(c) is necessary to notify potential
applicants of what must be included in the application to be complete and to
provide the Executive Officer with the criteria to issue the Executive Order and
to provide a path that mitigates emissions and brings the Applicant into
compliance. Amongst the requirements, are:

o Compliance Plan. Applicants must provide a compliance plan and a
mitigation plan. The compliance plan is necessary to bring the non-
compliant entity into compliance with the law so a variance is not
necessary.
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o Mitigation Plan. A mitigation plan is necessary to reduce emissions. The
intent of the mitigation plan is to reduce excess GHG emissions to a level
equal to or below what would have been emitted had the Applicant
been in compliance and to demonstrate how the Applicant will mitigate
any negative impacts to human health or the environment. Emissions
reductions should be at least equivalent to the difference in emissions as
calculated under the emissions quantification requirement and the
emissions if the Applicant had been in compliance.

o Emissions Quantification. The emissions quantification requirement is
necessary to understand the extent of the harm so CARB understand the
amount of emissions reductions that are required.

o Other Provisions. The rest of the requirements are necessary to evidence
and support the criteria identified in the variance types.

o Penalty or Perjury Certification. There is a requirement that the applicant
certify under penalty or perjury that they are the responsible official and
have authority to apply and implement the provisions of the Executive
Order and that the information is accurate. This provision is necessary to
ensure enforceability of the Executive Order and to ensure companies
take the application process seriously, do not lie, and do not submit
false, inaccurate, or misleading information, and that someone at the
company is charged with implementation.

o Address and Language. There is also the address for the submission and
a requirement that it be in writing and in the English language. This is
necessary so Applicants know where to send the documents and so
CARB staff can understand the materials, especially because some
manufacturers are abroad.

o Confidentiality Provision. There is a provision that informs the Applicants
that they may claim confidentiality. This is necessary because the
Applicants may submit information that they identify as trade secret and
in this scenario, the Applicant must understand the requirements so their
information is protected from disclosure.

e Approval and Disapproval Process.

o Timelines. This provision provides a timeline for the completeness
determination, posting, approval and disapproval. These timelines are
necessary to ensure the applications are processed in a timely manner.

o Approval and Disapproval Process. These provisions are necessary to
put the Applicant on notice of the process for both approval and
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disapproval so the scope of both decisions are known to the Applicant
and the Executive Officer. It also allows for an expeditious approval in
the event of a force majeure event that allows the Executive Officer to
approve of the request prior to the public comment period. This is
necessary because many force majeure events, such as the current
situation, come with a sense of urgency and this is necessary to allow
flexibility.

o Public Posting. This provision places an affirmative requirement to
publicly post the Application, which is necessary for transparency and
also to allow the public to comment before making any final decisions.

o Failure to Comply with Terms or Conditions of the Executive Order. This
provision places the requirement to comply with all terms of the Executive
Order if a variance is granted, and puts the Applicant on notice that non-
compliance will void the Executive Order. This is necessary for enforceability of
the Executive Order.

e Revocation or Modification of Variance. This provision puts the Applicant on
notice that the variance can be revoked or modified if it does not meet the
criteria or if the provisions of the Executive Order are violated. This is necessary
to hold the Applicant accountable and to provide a path forward in the event of
changed circumstances or non-compliance with the grant of the variance.

e Review of Agency Decision. This provision allows for review of the Executive
Officer’s decision, which is necessary for due process.

IV. Benefits Anticipated from the Regulatory Action

CARB maintains a California specific Fluorinated Gas (F-Gas) Inventory as a part of the
statewide GHG Emission Inventory that is used for establishing historical emission
trends and tracking California's progress in reducing GHGs. To determine the
baseline scenario for the economic and emissions analysis, CARB used its F-Gas
Inventory and the 2020 DOF population forecasts as a basis for the analysis. The
regulatory proposal and alternative scenarios result in economic and emissions
changes relative to the baseline scenario.

CARB has estimated annual emissions in 2013, the baseline year for the SB 1383
target, to be 16.5 MMTCOze. By 2030, annual HFC emissions are expected to grow
to 20 MMTCO.e even with existing CARB Rules in place (as of January 1, 2017). To
meet a 40 percent reduction in HFC emissions below 2013 levels, as mandated by
SB 1383, the annual emissions under the business as usual (BAU) scenario of 20
MMTCO:ze in California in 2030 must decrease by 10.1 MMTCOze to reach 9.9
MMTCO.e per year in annual emissions in 2030.
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The Proposed Amendments are expected to reduce annual HFC emissions by
approximately 4 MMTCOze annually by 2030, achieving 40 percent of the SB 1383
reductions goal. The remaining 60 percent of HFC reductions (approximately

6 MMTCOze) are expected to be achieved by additional California HFC emissions
reduction measures to be determined.

V. Air Quality

All quantified air quality benefits are from the reductions of GHGs. As discussed in the
preceding section, annual GHG reductions are estimated to be up to 4 MMTCOze in
the year 2030, with cumulative reductions of 72 MMTCO:e by the year 2040. The
Social Cost of Carbon discussion in Section VIII.D provides monetary estimates of the
damages that would be avoided by reducing GHG emissions under this Proposed
Amendments.

While there are no direct health benefits that can be quantified using present
methodologies, there is mounting evidence that climate change can impact local air
quality. For example, atmospheric warming can lead to an increase in the formation of
ground-level ozone and photochemical smog. Thus, there are co-benefits of controlling
global warming by removing GHG emissions (Knowlton et at., 2011). The direct impacts
of climate change are becoming clearer and have a disproportionate impact on the
sensitive age groups as well as disadvantaged communities (State of California, 2018).
Wildfires are becoming more frequent and severe (Singleton, 2019) and in addition to
the death and injury from the fires, millions are exposed to harmful smoke (Abatzoglou
and Williams, 2016). The number of extreme heat days is increasing. The highest ever
number of extreme heat days was recorded in 2019. lllnesses and deaths from extreme
heat events will likely increase (OEHHA, 2018), causing heatstroke and other heat-
related illnesses, particularly for vulnerable individuals such as the elderly and those who
are more isolated.

Millions of residents across the state live in disadvantaged communities that experience
a combination of increased vulnerability to adverse health effects from air pollution and
increased exposure to pollution sources. These communities are also extremely
vulnerable to the health effects of climate change. For these residents, actions to
reduce GHG pollution is even more critical. Health, equity, and resiliency are integrally
related. Those individuals and communities that are at a social and financial
disadvantage are less able to deal with stresses caused by climate change such as food
and water scarcity, high temperatures, and wildfires, and they are more likely to suffer
physical and psychological harm.

Across some refrigerated facilities prohibiting the use of low-GWP alternative

refrigerants is expected to result in increased energy efficiency, particularly for the cold
storage and IPR sectors. Additionally, supermarkets and grocery stores retrofitting to
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lower-GWP refrigerants are also expected to benefit from improved energy efficiency
of systems undergoing the retrofits. Similarly, many of the alternative refrigerants that
may be used to comply with the Proposed Amendments pertaining to AC equipment
have better energy efficiency or refrigerant performance characteristics. Manufacturers
may elect to use more efficient refrigerants to comply with the Proposed Amendments.
It is speculative to predict the market share of these refrigerants and refrigerant choice
is only one factor for how manufacturer’s choose to meet minimum efficiency
requirements set by the U.S. DOE. Therefore, CARB does not quantify air quality
benefits from less electricity generated resulting from the Proposed Amendments.

VI. Environmental Analysis
A. Introduction.

This chapter provides the basis for CARB's determination that the Proposed
Amendments is exempt from the requirements of the California Environmental Quality
Act (CEQA). A brief explanation of this determination is provided in section B below.
CARB's regulatory program, which involves the adoption, approval, amendment, or
repeal of standards, rules, regulations, or plans for the protection and enhancement of
the State’s ambient air quality, has been certified by the California Secretary for
Natural Resources under Public Resources Code section 21080.5 of CEQA (Cal. Code
Regs., tit. 14 § 15251(d)). Public agencies with certified regulatory programs are
exempt from certain CEQA requirements, including but not limited to, preparing
environmental impact reports, negative declarations, and initial studies. CARB, as a
lead agency, prepares a substitute environmental document (referred to as an
“Environmental Analysis” or “EA") as part of the Staff Report prepared for a proposed
action to comply with CEQA (Cal. Code Regs., tit. 17 §§ 60000-60008). If the
Proposed Amendments are finalized, a Notice of Exemption will be filed with the
Office of the Secretary for the Natural Resources Agency for public inspection.

B. Analysis.

CARB has determined that the Proposed Amendments are categorically exempt from
CEQA under the “Class 8” exemption (Cal. Code Regs., tit. 14, § 15308) because it is
an action taken by a regulatory agency for the protection of the environment. The
Proposed Amendments set end-use-specific GWP limits for RAC equipment. In
response to the new system requirements set by the Proposed Amendments, RAC
equipment manufacturers are expected to transition to using a different refrigerant type
in the new equipment they sell for use in California. While some of the compliant
refrigerant options have mild flammability properties, all refrigerants must undergo a
comprehensive evaluation for health and human safety by entities such as the U.S. EPA
as well as code and standard setting bodies which govern their use. Therefore, there is
no reasonable possibility that use of these refrigerants would result in a public health
and safety issue.
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Under the Proposed Amendments for refrigeration equipment, existing retail food
facilities (e.g. supermarkets) with current refrigeration systems containing more than 50
pounds of refrigerant will be required to reduce the company-wide weighted-average
GWP of their refrigeration systems to less than 1,400 by 2030. The most common way
to comply will likely be a “refrigerant retrofit,” where the existing refrigerant in a system
is replaced with one that has a lower GWP value and is more climate friendly. Changes
associated with retrofits are not expected to result in changes to the sales floor area
and are part of best management practices as recommended by the refrigerant
manufacturers.

These measures are expected to reduce emissions of HFCs, which are potent GHGs.
The Proposed Amendments are designed to protect the environment and CARB has
determined there is no substantial evidence indicating the proposal could adversely
affect air quality or any other environmental resource area.

CARB has also determined that the proposed regulation is categorically exempt from
CEQA under the “Class 1" exemption for the operation, repair, maintenance,
permitting, leasing, licensing, or minor alteration of existing public or private
structures or facilities involving negligible or no expansion of use (Cal. Code Regs., tit.
14, § 15301). RAC equipment manufacturers may have to make some modifications to
their existing facilities. The changes may involve replacement of equipment for
manufacturing the systems and other updates to the facilities to meet applicable
building standards. Similar changes may also be needed at existing distribution
facilities that store and distribute equipment as well as refrigerants.

In addition, some alterations are expected to occur at existing retail food facilities as
they reduce the GWP and/or the amount of refrigerants they use in their facilities.

Under the most likely compliance pathway of retrofitting the refrigerant, the old
refrigerant would be removed and replaced by a refrigerant with a lower-GWP within
the existing system, with minor component changes or adjustments (e.g., changing
out seals and valves, and in some cases, changing the condenser). In addition to
retrofit, the amount of refrigerant being used may also be reduced at the facility by
either adding or replacing some existing components of the refrigeration system (e.g.,
adding plated heat exchangers) or relocating some system components closer to the
display cases to reduce piping length and, thus, the amount of refrigerant used by the
system (e.g., directly above the display cases on the roof or a mezzanine level). None
of these changes are expected to expand the facility use.

CARB has determined that the proposed regulation is also categorically exempt from
CEQA under the “Class 2" exemption for replacement or reconstruction of existing
structures and facilities (Cal. Code Regs., tit. 14 § 15302). AC and refrigeration
equipment manufacturers and distributors may modify portions of existing structures
to transition product lines or sell a higher proportion of equipment that use a more
climate friendly refrigerant. For retail food facilities, the refrigerant retrofits or
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modifications to reduce the amount of refrigerant used by the system will be made to
refrigeration systems on the original site where the facilities and systems already exist.

Based on CARB's review, there is no foreseeable possibility that the proposed
regulation may result in a significant adverse impact on the environment or that any of
the exceptions to these exemptions apply (Cal. Code Regs., tit. § 14 15300.2);
therefore, this activity is exempt from CEQA.

VIl. Environmental Justice

State law defines environmental justice as the fair treatment and meaningful
involvement of people of all races, cultures, incomes, and national origins, with respect
to the development, adoption, implementation, and enforcement of environmental
laws, regulations, and policies (Gov. Code, § 65040.12, subd. (e)(1)). Environmental
justice includes, but is not limited to, all of the following: (A) The availability of a healthy
environment for all people; (B) the deterrence, reduction, and elimination of pollution
burdens for populations and communities experiencing the adverse effects of that
pollution, so that the effects of the pollution are not disproportionately borne by those
populations and communities; (C) governmental entities engaging and providing
technical assistance to populations and communities most impacted by pollution to
promote their meaningful participation in all phases of the environmental and land use
decision making process; and (D) at a minimum, the meaningful consideration of
recommendations from populations and communities most impacted by pollution into
environmental and land use decisions (Gov. Code, § 65040.12, subd. (e)(2)).

The Board approved its Environmental Justice Policies and Actions (Policies) on
December 13, 2001, to establish a framework for incorporating environmental justice
into CARB's programs consistent with the directives of State law (CARB 2001). These
policies apply to all communities in California, but are intended to address the
disproportionate environmental exposure burden borne by low-income communities
and communities of color. Environmental justice is one of CARB'’s core values and
fundamental to achieving its mission.

Climate change is an environmental justice issue because it disproportionately affects
the health and well-being of those who are socially or economically disadvantaged.
California is already experiencing the impacts of climate change, which includes more
frequent and intense extreme weather and climate -related events as well as changes
in average climate conditions. Future climate change is expected to further disrupt
many areas of life, exacerbating existing challenges and inequities. People who are
already vulnerable, including lower-income and other marginalized communities, have
lower capacity to prepare for and cope with extreme weather and climate -related
events and are expected to experience greater impacts.

CARB developed this proposal consistent with its mandates to protect Californians
against the worst impacts of climate change, which harm socially and economically
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disadvantaged communities the most, by enacting fast-acting measures to reduce
GHG emissions. CARB identified the RAC sectors as particularly impactful in terms of
HFC emissions from refrigerants. This proposal is expected to achieve approximately
AMMTCOze of GHG emissions reductions annually by 2030 and, cumulatively, more
than 72 MMTCOze by 2040. Additionally, it is important to note that due to their short
atmospheric lifetimes, the warming impact of short-lived climate pollutants such as
HFCs is even worse in the near term. If HFC emissions and reductions were calculated
using their 20-year GWP values, emission reductions are expected to almost double.
Although, to be consistent with California’s GHG inventory, CARB staff uses the 100-
year GWP values in all calculations for the Proposed Amendments.

In the development of this proposal, CARB considered, not just the impact of the
refrigerants used in RAC sectors on climate change but also, the impact of climate
change on these sectors. As discussed above, there are several environmental justice
implications and the importance of affordability of AC and access to cold services
provided by commercial and industrial refrigeration systems are critical for
Californians, including environmental justice communities.

A. Air-Conditioning.

Access to cooling is expected to continue to be an important factor for limiting heat
stress during heat waves and maintaining human comfort in hot climates. Climate
change is causing more frequent and severe heat waves and increasing average
temperatures. Californians are adapting by increasing their demand for ACs,
especially in coastal population centers, which historically did not have many hot days.
This is an environmental justice issue because there is disparity in people’s ability to
access cooling. Statewide, a greater proportion of households in lower income groups
do not have AC.

CARB considered the impact of Proposed Amendments on AC affordability as a part
of the economic analysis SRIA. The Proposed Amendments were developed to
reduce HFC emissions from the AC sector while minimizing potential added costs to
purchase and operate an AC. As such, CARB selected a 750 GWP limit, which is not
expected to increase the cost for room ACs such as window/wall and portable ACs
that are the lowest cost option for Californians looking to purchase an AC. Room AC
products are already available for purchase in California that meet the proposed 750
GWP limit at no additional cost compared to baseline R-410A products.

For residential central AC/HP, the total incremental cost, including equipment,
installation and maintenance/repair, is estimated to result in approximately 4 percent
higher cost for the end-user over the lifetime of the equipment. In addition to
increased demand for ACs, Californians are expected to increase the operational
hours of their ACs as a result of climate change. The Proposed Amendments are not
expected to impact the energy efficiency of AC products in California and new ACs
are becoming increasingly energy efficient due to minimum standards set by the CEC

57



and U.S. DOE. In addition, this will decrease the relative cost impact of transitioning
refrigerants compared to the lifetime costs of AC ownership. CARB has sought to
minimize cost impacts above baseline while reducing climate impacts related to HFC
emission from this sector, which would further exacerbate the need for ACs due to
climate change.

There are a number of existing financial assistance programs from federal, state and
local agencies to assist Californians with the upfront costs of purchasing an AC and
ongoing costs of electricity to operate an AC, which are described in a subsequent
section, which help offset the increased cost of AC equipment. AC costs have overall
become increasingly affordable over the last few decades. CARB anticipates this
trend to continue, especially as the AC market grows worldwide and manufacturers
experience increasing economies of scale as countries such as India and China increase
their demand for not only ACs, but ACs with more climate friendly refrigerants. CARB
views these programs as important for increasing access to cooling for those who may
be disadvantaged and in need.

In addition, local agencies provide public cooling centers that are open to the public,
to reduce risk of heat-related illnesses for residents that don’t have access to or may
not be able to afford air conditioning. Cooling centers are usually located in existing
public structures such as recreation centers, community centers, senior centers, and
libraries and are designated as refuges during heat waves. These buildings are already
equipped with AC, and are repurposed to serve as temporary cooling centers. CARB
does not expect any added equipment costs from cooling centers, except the
incremental cost of purchasing new equipment to replace old aging equipment.

B. Refrigeration.

Similar to the environmental justice concerns regarding access to comfort cooling, a
large proportion of California’s population lives in economically disadvantaged areas
that may lack adequate access to essential cold chain services. Facilities using
refrigeration systems, particularly retail food facilities like supermarkets and grocery
stores as well as those facilitating the production and storage of fresh food meet critical,
essential needs for all populations including disadvantaged groups. Access to fresh
fruits and vegetables is vital for public health, and preserving that access to nutritious
food in disadvantaged communities and food deserts is a priority for CARB. However,
these refrigerated facilities are also among the largest emitters of HFCs in the State.

CARB's proposal was designed to balance the need for emissions reductions while
minimizing potential impacts on disadvantaged communities. Since the refrigeration
requirements do not affect the residential sector, the general public are not directly
impacted by the Proposed Amendments for refrigeration. However, to prevent any
potential disruption to access to supermarkets and other essential cold chain services
in disadvantaged communities, CARB staff developed the requirements for stationary
refrigeration systems with the goal to minimize the economic impacts on the end-
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users, so as to then minimize the chances of any facility closures and limit the costs
that may be passed on to the consumers of those goods.

Under the Proposed Amendments, companies with retail food facilities will be
required to reduce the weighted average GWP of all their systems across their stores
or comply with a percentage reduction across all stores with a progress step. To
minimize the impact on small businesses, companies with fewer than 20 stores in
California that are not a national chain will only be required to comply by 2030,
without a progress step at 2026. This is intended to provide small businesses a full
eight years from the regulation’s effective date to plan and spread out the costs.
Additionally, since large companies will be complying with a progress step, service
contractor familiarity with refrigerant retrofits and other compliant technology
solutions will increase, which will likely bring down the upfront installation costs as well
as ongoing costs associated with maintenance and repair of the systems.

Overall, the Proposed Amendments are consistent with and help advance CARB's
environmental justice policies and goals. Reducing GHG emissions will help stabilize
the climate, which will benefit all communities, including low-income and
disadvantaged communities.

C. Air Conditioning and Refrigeration Financing.

Investor Owned Utility (IOU) and Publicly Owned Utility (POU) programs and state
programs can help offset the cost of energy efficient equipment as well as lower the
cost of utility bills. Please contact the relevant agency or utility for additional

information.

i.  Fluorinated Gases Emission Reduction Incentive Program (FRIP).

The legislature appropriated the California Air Resources Board (CARB) one million
dollars in the 2019-2020 budget to create the Senate Bill 1013 (SB 1013, Lara, Ch.
375, Statutes of 2018) Fluorinated Gases Emission Reduction Incentive Program, or
F-gas Reduction Incentive Program (FRIP). FRIP’s goal is to provide incentive funds to
increase the voluntary adoption of low-GWP climate-friendly refrigerant technologies
that reduce GHG emissions in advance of any regulatory requirements.

Funding is restricted to existing and new retail food facilities, which are one of the
largest sources of high-GWP HFC emissions. To reduce the economic burden on small
businesses and facilities located in low-income and disadvantaged communities and
avoid facility closures, independently-owned facilities and facilities located in low-
income or disadvantaged communities will receive preferential funding and in some
cases, will be eligible to receive higher amounts of funding.

CARB has partnered with the Los Angeles Department of Water and Power (LADWP)
and the Emerging Technology Program managed by Southern California Edison (SCE)
to provide supplemental support for FRIP. LADWP has allocated $200,000 for
facilities located in LADWP territory, with potentially higher funding amounts available
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for facilities located in low-income or disadvantaged communities. SCE will provide
comprehensive measurement and verification support to quantify the performance of
climate-friendly refrigeration technologies, a barrier to their widespread adoption.

The goals of the FRIP are to accelerate the adoption of climate-friendly low-GWP
refrigerant technologies in existing and new retail food facilities, demonstrate the
reliability and benefits of these technologies and help the retail food sector transition
to a low carbon future.

ii. Utility Bill Assistance Programs.

Utility bill assistance programs provide support to low-income households to reduce
their energy costs. The California Public Utilities Commission (CPUC) mandates that
Investor Owned Utilities (IOUs) in their purview provide programs that offer discounts
on utility bills or weatherization services that reduce utility bills through the adoption
of energy efficiency measures. 10Us offer the following utility bill assistance and
weatherization services programs to low-income households:

e California Alternate Rates for Energy (CARE) Program
e Family Electric Rate Assistance (FERA) Program
e Energy Savings Assistance (ESA) Program

CARE and FERA both provide discounts on energy bills for income qualified
households. Low-income customers that are enrolled in the CARE program receive a
30 to 35 percent discount on their electric bill and a 20 percent discount on their
natural gas bill. CARE is offered by electrical corporations serving over 100,000
customers. Families whose household income slightly exceeds the CARE allowances
can qualify to receive FERA discounts. The FERA program offers an 18 percent
discount on electricity bills. FERA is available for IOU customers of Southern California
Edison (SCE), San Diego Gas and Electric (SDG&E) and Pacific Gas and Electric
(PG&E), which supply 75 percent of California’s electricity.

The ESA program provides no-cost weatherization services to low-income households
who meet the CARE income guidelines. Services provided include attic insulation,
energy efficient refrigerators, energy efficient furnaces, weather-stripping, caulking,
low-flow showerheads, water heater blankets, and door and building envelope repairs,
which reduce air infiltration. The ESA program not only provides free services and
appliances but also reduces utility bills costs through energy efficiency services and
appliances. This program is offered by Large IOUs and some smaller utilities.

Although CARE, FERA and ESA are only available for IOU territories, most Public
Owned Utilities (POUs), particularly the larger ones, offer similar programs. In
addition, the California Community Services and Development Department
administers state and federal programs to low-income Californians to reduce their
energy costs.
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iil. Rebates and Financing Programs for Residential Customers.

All the IOUs and many of the larger POUs provide rebates for residential appliances
that save consumers money. Rebates are typically limited to high efficiency Energy
Star-certified products, which are more efficient than minimum efficiency compliant
products but also more expensive. Offsetting the higher upfront cost through rebates
saves consumers money on their utility bills over the lifetime of the equipment.
Rebates are typically available for various heating, ventilation, and AC (HVAC)
products such as smart thermostats, room AC, central ACs, ceiling fans as well as
weatherization services. Utility rebates for central HVAC equipment generally require
installation by certified contractors to ensure that the systems are installed correctly
and operate efficiently.

Several utilities offer multi-family incentive funding programs for upgrading HVAC
equipment and applying other energy efficiency measures in multi-family buildings
either at no cost or low cost. The amount of incentive funding available depends on
the energy efficiency improvement. Many utilities also offer weatherization services to
tighten the building envelope that make HVAC systems operate more efficiently and
reduce utility bills. Some utilities offer low-cost financing programs for high-efficiency
HVAC equipment for single-family homes to alleviate the economic burden of the
upfront equipment and installation cost.

iv. Rebates and Financing Programs for Commercial Customers.

Small and large businesses are eligible for a number of funding and financing
programs that help them save money on utility bills. Incentive funding and rebates are
available for specific energy efficiency measures and appliances. These “express
solutions” are pre-determined funding amounts available for specific high energy
efficiency equipment only. In addition, custom incentives are also available based on
the energy savings obtained through the implementation of pre-determined energy
efficiency measures. Custom incentives are available for optimization of refrigeration
systems and HVAC equipment, among other measures by a number of utilities.

Savings by Design is a statewide program encouraging high-performance design and
construction of new buildings for the commercial and industrial sector. This program
is sponsored by all major California utilities. Up to $150,000 may be available in
funding for highly efficient buildings that surpass the requirements of the California
Building Standards Code i.e. Title 24.

Additionally, millions of dollars of zero-interest financing programs are also offered by

several utilities for energy efficiency upgrades at little to no cost. Applicants can repay
funds through their utility bills over long periods of time.
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V. Additional Financing Programs from the State Treasurer’s Office.

The California Alternative Energy & Advanced Transportation Financing Authority
(CAEATFA), a division in the State Treasurer’s Office, through its administration of the
California Hub for Energy Efficiency Financing (CHEEF) has launched a number of
affordable financing programs for energy efficiency upgrades for hard-to-reach
groups, such as low-to-moderate income groups. CAEATFA's programs leverage
millions of dollars of private capital at attractive interest rates and terms, rapidly and
conveniently. These programs are only available in IOU territory.

The Residential Energy Efficiency Loan (REEL) program provides 100 percent financing
for owners and renters of all types of homes (up to 4 units). Long term repayment
options with affordable monthly payments are available. A number of energy
efficiency measures are eligible for financing including HVAC equipment and
refrigerators. The Affordable Multifamily Financing program targets multifamily
properties where at least 50 percent of the units are income restricted and has many
of the same features as the REEL program.

The Small Business Financing (SBF) program offers affordable financing options to
small California businesses to reduce their energy usage. Measures that improve the
energy efficiency of refrigeration systems such as commercial ice machines,
commercial refrigerators and freezers, compressor and condensing units, evaporator
controls, rapid close doors, vending machines, HVAC equipment and others are
eligible for SBF financing. Loans, leases, equipment financing agreements, service
agreements and savings-based payment agreements are permitted under the program
for energy efficiency projects. An on-bill repayment option is planned to be added to
the program in 2021.

vi. Senate Bill 1477 Incentives.

SB 14775 mandates the CPUC, in consultation with the CEC, to develop programs
aimed at reducing GHG emissions associated with buildings. Up to $200,000,000 will
be allocated in incentives over the course of fiscal years 2019-2020 to 2022 to 2023 for
advancing the adoption of near-zero-emission space and water heating technologies
in new and existing residential buildings. Space heating heat pump technologies are
covered in the Proposed Amendments. SB 1477 programs are in development right
now, but legislative mandates require that a substantial portion of the funding is
reserved for low-income communities, and in ensuring that the adoption of clean
technologies does not result in higher utility bills for low-income households.

54 Senate Bill 1477 (Stern, Stats. of 2018, Ch. 378).
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VIIl. Standardized Regulatory Impact Analysis

A. Refrigeration Costs

The Proposed Amendments will require end-users of commercial and industrial
refrigeration systems® to use refrigerants under certain GWP limits depending on
whether the systems are used in new or existing facilities:

e New Facilities: New systems will be required to have refrigerants with a GWP
value less than 150, starting January 1, 2022. New facilities includes facilities
that are newly constructed or existing facilities that have been re-purposed or
fully remodeled.

e Existing Facilities: Existing retail food facilities will be required to reduce their
company-wide weighted-average GWP to below 1,400 by 2030 (with a progress
step in 2026 for large companies). Under an alternative compliance pathway,
companies can reduce the GHGp by 55 percent below their 2019 baseline.

New systems in industrial process refrigeration and cold storage facilities will be
required to use refrigerants with GWP below 2,200 and 1,500, respectively.

1. Cost Methodology and Baseline Upfront Costs for New Refrigeration
Systems.

To analyze any additional costs and / or savings resulting from compliance with the
Proposed Amendments, CARB staff first estimated the current costs of buying and
using new refrigeration systems under the “business-as-usual” (BAU) conditions —
these are referred to as the baseline costs. Then, any costs or savings likely to be
experienced due to the Proposed Amendments are estimated relative to the baseline
costs — these are referred to as the incremental costs or savings. To calculate the total
costs of compliance with the Proposed Amendments, all incremental costs and savings
are aggregated over all affected refrigeration systems over a period of approximately
one average lifetime of a refrigeration system. It is important to note that all costs
estimated for refrigeration are conservative and do not take into account any
experience or learning curves, even though the costs of new refrigeration technologies
are expected to decline as their market adoption increases.

i Refrigeration Baseline.

The Proposed Amendments affects refrigeration systems containing more than 50
pounds of refrigerant. For the purpose of this analysis, CARB is categorizing these
systems into the following general categories consistent with the F-Gas Inventory:

% The Proposed Amendments only apply to refrigeration systems containing more than 50 pounds of
refrigerant.
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o Commercial Refrigeration: This end-use sector comprises mainly retail food
facilities designed to store and display chilled or frozen goods for commercial
sale, for example, in supermarkets and grocery stores. In addition, some
commercial systems are used in merchant wholesale facilities, hotels,
amusement parks, etc.

e Industrial Process Refrigeration: This sector includes systems that cool process
streams in industrial applications. This includes, but is not limited to, food and
non-food production and manufacturing, respectively. The choice of refrigerant
for specific applications depends on ambient and required operating
temperatures and pressures (U.S.EPA, 2018).

e Cold Storage Warehouses: This sector includes systems in facilities that store
meat, produce, dairy products, and other perishable goods. According to the
U.S.EPA, "the majority of cold storage warehouses in the United States use
ammonia as the refrigerant in a vapor compression cycle, although some rely on
other refrigerants” (U.S.EPA, 2018).%¢

CARB's system classification broadly aligns with the U.S.EPA’s SNAP end-uses of retail
food refrigeration, industrial process refrigeration and cold storage warehouses.
These systems are currently subject to CARB’s Refrigerant Management Program
(RMP) under which they have to provide annual reports on their refrigerant purchase
and use and follow best leak management practices (CARB, 2020b). The RMP has
three size classes for the refrigeration systems, which are as follows:

Table 5. Refrigeration system size classes in CARB’s Refrigerant Management Program

G e Full charge of system
(amount of high-GWP refrigerant contained)
Large 2,000 pounds and above
Medium 200 to under 2,000 pounds
Small Over 50 to under 200 pounds

The same size classes are used for this analysis. This helps align the implementation of
the Proposed Amendments with the already established RMP. Here on, stationary
refrigeration systems containing more than 50 pounds of refrigerant are referred to as
“regulated refrigeration systems” in this document. Baseline characteristics for
regulated refrigeration systems are based on CARB's F-Gas Inventory and the RMP
database, and are given in Table 6.

% Ibid.
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Table 6. Baseline Characteristics for New Stationary Refrigeration Systems

Baseline Baseline Average Average

System Refri GWP Lifetime | Full Charge | Annual Leak

T efrigerant (100-year (Years) | (pounds or Rate

YP€ | for New Systems year P
AR4%57) Ib) (%)

Commercial Refrigeration
Large 15 3,352 24.2%
Medium R-407A 2,107 15 684 22.9%
Small 20 103 15.6%
Industrial Process Refrigeration
Large 20 5,873 12.3%
Medium | R-404A, R-507, 3,066 20 660 12.5%
Small R-134a 20 104 9.1%
Cold Storage
Large 20 7,252 14.8%
Medium | < -448A/R-4494 1,391 20 552 10.3%
Small 20 113 3.7%

For all refrigeration systems, the average end-of-life leak rate is 20 percent.

For commercial refrigeration and cold storage, the baseline GWP for new systems in
new construction is the maximum allowable GWP value under the current California
SNAP regulation and SB 1013. Industrial process refrigeration systems are not
currently included in the original California SNAP regulation or SB 1013; the baseline
GWP for new systems in that sector is based on the F-Gas Inventory and is the
weighted-average GWP of all the refrigerants used in the sector. The average system
lifetimes and refrigerant charge sizes are from the F-Gas Inventory (CARB, 2016). To
reflect the current state of emissions, the average annual leak rates used in this
analysis are based on refrigerant leak data reported by end-users to CARB’s RMP in
2018. The average end-of-life leak rates are from CARB’s F-Gas Inventory and align
with the U.S. EPA’s estimates (ICF, 2016).

Based on the F-Gas Inventory, commercial refrigeration systems, most of which are
used in supermarkets and grocery stores comprise more than 75 percent of all high-
GWP refrigeration systems, followed by industrial process refrigeration and cold
storage, which account for 21 percent and 3 percent of the high-GWP refrigeration
systems, respectively. Since the majority of the regulated refrigeration systems are
used in retail food industry, that is to say in supermarkets and grocery stores, the
Proposed Amendments include additional requirements for existing supermarkets and
grocery stores.

57 (Forster et al., 2007).
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ii. Projected Populations of Requlated Refrigeration Systems

CARB staff used the F-Gas Inventory to estimate the number of new systems entering
the California market to quantify baseline emissions and costs related to the Proposed
Amendments. The F-Gas Inventory uses data from the following sources to estimate
stationary refrigeration system populations:

e Research report by Armines, “Inventory of Direct and Indirect GHG Emissions
from Stationary Air conditioning and Refrigeration Sources” for CARB, 2009
(Saba et al., 2009).

e 2012 Report on Greenhouse Gas Performance Analysis by ICF International
(ICF, 2012).

e Data from CARB'’s Refrigerant Management Database—Refrigerant Registration
and Reporting System or R3 (CARB, 2020b).

e Projected population growth from the California Department of Finance
(California DOF, 2019).

The number of refrigeration systems within California is growing due to (1) new
construction of refrigerated facilities, and (2) due to replacement of retiring equipment
in existing facilities. On average, the annual growth in regulated refrigeration
equipment correlates with population growth in the state. This is based on the
assumption that as population increases, facilities like supermarkets and cold storage
warehouses will increase proportionally to serve the additional population. In 2019,
DOF projected an annual average population growth rate of 0.7 percent for the
period between 2022 and 2040. Recently, DOF released the latest population
forecasts which lowers the average growth rate to 0.5 percent for the same time
period. Throughout this document, the updated 2020 growth rate is used to project
statewide growth in refrigeration systems, and to estimate costs and emissions
reductions from those systems. Figure 8 below shows the projected number of new
regulated refrigeration systems based on the 2020 DOF-projected growth rates by
end-use sector:
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Number of New Systems

Figure 8. New refrigeration systems between 2022 and 2040
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As mentioned earlier, most regulated refrigeration systems are used in commercial
refrigeration, followed by industrial process refrigeration and cold storage. Annually,
new refrigeration systems can either be installed in newly constructed or fully
remodeled facilities or they can be used to replace equipment reaching end of their
useful life in existing facilities. Based on CARB’s F-Gas Inventory, majority of new
systems in any given year are used to replace retiring equipment in existing facilities.
For example, even though the figure above shows more than 3,500 new regulated
refrigeration systems being added in 2022, most of the new units annually are used to
replace systems reaching end of life and approximately only 7 to 9 percent of those
are used in new construction.®® In the baseline scenario, the new systems use
refrigerants with GWP values between 2,000 and 4,000 depending on the end-use
sector. Under the Proposed Amendments, new systems in new facilities will be
required to use refrigerants with a GWP less than 150, while existing facilities will have
varying requirements based on end-use.

%8 Since new construction is assumed to correlate with population growth, in any given year, an average
of 0.5 percent of the operational systems are assumed to be added in newly constructed facilities.

Depending on average system lifetime, 0.5 percent of operational units equates to 7 to 9 percent of all
new systems per year installed in new construction.

67



Table 7. Post-Rule Projected Populations of Retail Food Refrigeration Systems

New Existing Facilities Existing Facilities Total Projected
Year Systems New Systems Existing Systems Population of
in New Replacing (not yet reached end-of- Retail Food
Facilities® Retiring Systems® life) Systems
2022 178 1,953 34,584 36,715
2023 357 3,917 32,744 37,019
2024 537 5,888 30,887 37,312
2025 716 7,850 29,030 37,596
2026 894 9,796 27,185 37,874
2027 1,069 11,716 25,359 38,145
2028 1,241 13,601 23,566 38,408
2029 1,410 15,439 21,815 38,663
2030 1,574 17,233 20,105 38,912
2031 1,734 18,980 18,441 39,155
2032 1,888 20,655 16,851 39,393
2033 2,037 22,273 15,316 39,626
2034 2,182 23,841 13,830 39,854
2035 2,317 25,304 12,453 40,075
2036 2,445 26,677 11,168 40,290
2037 2,567 27,999 9,934 40,500
2038 2,683 29,243 8,779 40,705
2039 2,790 30,385 7,729 40,904
2040 2,887 31,417 6,794 41,098

2 New systems in newly constructed facilities — required to use refrigerants with GWP less than 150,
starting 2022 under the Proposed Amendments.
b New systems replacing retiring equipment in existing facilities -— required to have an average GWP
less than 1,400 under the Proposed Amendments on a company-wide basis.
< Existing systems that have not reached their end of life — required to have an average GWP less than
1,400 under the Proposed Amendments on a company-wide basis.
4 Total population of retail food systems = new systems + existing systems (i.e., footnotes a + b + ¢).

Projected populations of other regulated refrigeration systems (i.e., cold storage and
industrial process refrigeration) are given in the SRIA Appendix.

2. Costs for New Facilities.

New Facilities: Baseline Upfront Costs — Equipment and Installation.

In almost all cases, regulated refrigeration systems are designed to serve large cooling
needs and are built and installed per the needs and specifications of the facility.

Unlike smaller systems like residential refrigerators, estimates of baseline system costs
are not available directly online. End-users of these systems, for example supermarket
companies, use the services of design / engineering firms and equipment
manufacturers to receive competitive bids for purchase and installation of all
equipment needed for the facility, which may or may not necessarily be on a per-
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system basis. Thus, to estimate upfront costs per system, CARB staff first estimated
the baseline equipment costs on a per-facility basis using stakeholder input and a few
publicly available estimates (Hillphoenix, 2014; Arthur, 2014). Currently, the most
common type of refrigeration system used in large refrigerated facilities like
supermarkets are centralized, direct expansion systems using HFC refrigerants like
R407A. The baseline costs for current facilities using these types of HFC systems were
shared and discussed with stakeholders during a public technical working group
meeting (CARB, 2019c¢) and through several individual phone meetings.

Emissions reductions in CARB’s F-gas inventory are tracked on a per-system basis and
not per facility. To evaluate the cost-effectiveness of emissions reductions from these
regulatory proposals, facility-level costs were converted to per-system costs. Baseline

facility-level costs were apportioned to systems based on the average amount of
refrigerants they contain (i.e., average system full charge). The methodology for
conversion of baseline facility equipment and installation costs to system costs is
discussed in the SRIA Appendix. Baseline costs per refrigeration system size (large,
medium, and small) and type (commercial, industrial process, and cold storage) are

given below in Table 8.

Table 8. Baseline Upfront Costs for HFC Refrigeration Systems (2018%)

Average Baseline Upfront Costs
End-Use Sector System Size @ | System Full | (HFC DX system)
Charge (Ib) | Equipment | Installation
Large 3,352 $958,000 $431,000
Retail Food Refrigeration Medium 684 $219,000 $98,500
Small 103 $76,500 $34,400
) Large 3,352 $670,000 | $144,000
Other Commercial Medium 684 $153,000 | $32,800
Refrigeration Small 103 $53,600 | $11,500
Large 5,873 $912,000 | $411,000
Industrial Process Cooling | Medium 660 $293,000 | $132,000
Small 104 $99,000 $44,600
Large 7,252 $1,130,000 | $507,000
Cold Storage Medium 552 $245,000 $110,000
Small 113 $108,000 $48,400

2 System size classification under CARB's Refrigerant Management Program.

ii. Baseline Ongoing Costs.

The recurring costs experienced by end-users of regulated refrigeration systems
include costs associated with replenishment of leaked refrigerant and compliance with
CARB'’s RMP regulation. Baseline ongoing costs per system are given below in Table
9 and discussed in the table’s footnotes.
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Table 9. Baseline Annual Ongoing Costs for HFC Refrigeration Systems (2018%)

Baseline Ongoing Costs($ per year)

End-Use Sector System Size? Refrigerant Regulatory
Replenishment® Compliance with
RMP-

Large $5,700 $3,100
Retail Food Refrigeration Medium $1,100 $650
Small $110 $150

i Large $5,700 $3,100
Other Commercia Mediam 181100 5650
Small $110 $150

Large $5,100 $3,100
Industrial Process Cooling | Medium $580 $650
Small $70 $150

Large $7,500 $3,100
Cold Storage Medium $400 $650
Small $29 $150

2 System size classification under CARB’s Refrigerant Management Program.

b Baseline cost for refrigerant replenishment per year = Average full charge of system (in pounds) x
Average Annual Leak Rate x Average baseline cost of refrigerant (i.e., $7 / pound). This is the estimated
amount of money spent each year for replenishing leaked refrigerant from each system (rounded to two
significant figures).

< Baseline costs for RMP compliance are based on original estimates in the Initial Statements of Reason
for CARB’s RMP regulation (CARB, 2009), converted to 2018 dollars. The original cost estimates were
on a per-facility basis. These were converted to system costs based on the following assumptions:
“small facilities have approximately 5 systems in the small refrigerant charge size category, medium
facilities have approximately 5 systems in the medium refrigerant charge size category, and large
facilities have approximately 2 systems in the large refrigerant charge size category”(CARB, 2009).
NOTE: RMP-based costs are gross costs estimated in 2009. The RMP regulation is estimated to save
end-users costs due to avoided refrigerant leakage costs. However, as a conservative estimate, only the
gross costs (not net savings) are used for this analysis.

Additionally, there are ongoing costs for electricity consumption for all facilities.
Except for large cold storage and IPR systems, no change in electricity costs are
expected for any other systems. Apart from these, end-users also incur regular routine
maintenance costs. Based on stakeholder input, those costs are not expected to differ
significantly between HFC systems and the low-GWP systems. Thus, these ongoing
costs are excluded from the table above.

iii.  New Facilities: Incremental Costs.

To assess the increase in costs resulting from the Proposed Amendments, incremental
costs as a percentage above baseline were estimated by seeking direct input from

stakeholders during the public technical working group meetings and phone meetings
referenced above, and are discussed in detail below. To obtain incremental costs per
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system in dollars, the incremental cost percentages were multiplied with the baseline
costs for each type of refrigeration system, i.e.,

Incremental Cost per System (in 2018$) = Baseline Cost per System (in 2018$) x
Incremental Cost as a Percentage above Baseline.

Because there are several refrigerant and system options available to end-users for
compliance, the baseline and incremental costs in this analysis are meant to be
representative averages across the available options. The assumptions for these costs
are detailed in the following sections.

Equipment Cost: Currently, equipment using low-GWP refrigerants is more
expensive than the baseline HFC systems and is the main source of added costs
for compliance with the Proposed Amendments. Since these are custom-built
systems, information about incremental costs are not directly available from any
published reports. Based on direct input from stakeholders and a few publicly
available estimates (Hillphoenix, 2014; Arthur, 2014), for low-GWP equipment in
newly constructed or fully remodeled facilities, CARB staff assumes the
incremental cost to be between 15 and 25 percent, and on average, 20 percent
above baseline. Equipment costs for compliant systems are higher than
baseline primarily the differences in the design of the low-GWP systems
compared to the current HFC systems. Since it is speculative to quantitatively
parse out incremental costs due to the different design factors, here we
describe them qualitatively: Different compliant refrigerants have differing
thermodynamic, physical or chemical properties that may require specialized
system architecture. For example, for CO, the systems are built to withstand
higher pressures than baseline systems and may require some additional
features like adiabatic condensers to achieve energy efficiencies in hot ambient
climates; in micro-distributed propane systems, very small quantities of propane
(less than 150 grams per system) are used to cool/freeze products in display
cases directly and the heat is rejected through a water loop running through the
facility; in low-charge ammonia systems used primarily in IPR and cold storage,
small completely sealed units containing ammonia may be placed on rooftops —
this helps mitigate the costs associated with managing very large quantities of
ammonia and the associated safety risks. In addition, the refrigerant lines or
piping, which can be very extensive and runs throughout the facility is different
for each of the low-GWP refrigerants and different from the current baseline
system piping.

Installation Cost: For commercial refrigeration systems, CARB staff assumes
that the cost of installation, mainly tied to labor, could be higher on average by
10 percent, due to the fact that service technicians that are trained to handle
the low-GWP systems are not as easily available as technicians for traditional
systems. The currently available technicians familiar with the low-GWP systems
may have to work extra hours to meet the initial demand or may charge higher
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rates. It is important to note that availability of technicians is directly linked to
market adoption of the technologies. As low-GWP systems become more
common, the technician base servicing those systems will grow, bringing parity
in installations costs. Additionally, the added installation cost is offset to some
extent by a few factors: based on stakeholder input, costs of electrical
installation of the low-GWP systems, e.g., transcritical CO, can be lower since it
requires less after-market electrical installation because the wiring for the case
controllers and electronic expansion valves come factory installed (Hillphoenix,
2014). In contrast, baseline HFC refrigerant cases need to have additional after-
market electrical installation of temperature sensors.

On the other hand, in the industrial and cold storage sectors, a low-GWP
refrigerant like ammonia is already widely used and there is no shortage of a
trained and experienced technician base servicing ammonia systems. However,
there is a lack of technicians familiar with the system architecture of the newer
types of ammonia systems. Based on stakeholder input, some electrical
upgrades may be needed in IPR and cold storage facilities to be able to use
low-GWP systems and that can contribute to higher installation costs. Thus, for
IPR and cold storage, CARB assumes a 20 percent incremental cost for
installation, mainly to account for the potentially higher electrical costs
associated with the installation of low-charge NHs; and NH3/CO:; cascade

systems.

Table 10 shows the incremental upfront costs per system per end-use sector.
Incremental costs were calculated by multiplying the baseline costs in Table 8 with the
incremental cost percentages discussed above. All values are rounded up to three

significant figures.

Table 10. Incremental Upfront Costs for New, GWP < 150 Refrigeration Systems

(2018%)
Incremental Upfront Incremental Upfront
End-Use System Costs (%)? Costs? (20189%)

oL eles Equipment | Installation | Equipment | Installation

. Large +$192,000 +$43,100

RZ?:% Food " Medium 1$43,800 | +$9,800

Small 10% +$15,300 +$3,400

Other Large 20% +$134,000 | +$14,400

Commercial Medium +%$30,600 +%$3,280

Refrigeration | gpy| +$10,700 +$1,150

Industrial Large 20% +$182,000 +$82,100

Process Medium +$58,700 +$26,400
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Incremental Upfront Incremental Upfront

End-Use System Costs (%)? CostsP (20189%)
AL S== Equipment | Installation | Equipment | Installation
Cooling Small +$19,800 +$8,910
Large +$225,000 | +$101,000
Cold Storage | Medium +%$49,100 +%$22,100
Small +%$21,500 +$9,690

2 Incremental costs above baseline for compliant systems in percentages.
®Incremental costs are calculated by multiplying baseline upfront costs with incremental costs in
percentages.

In contrast to the upfront costs discussed above, some savings are expected on an
ongoing basis for new refrigeration systems. These savings are associated with
replenishment of leaked refrigerant, electricity costs and compliance costs associated
with CARB's RMP regulation. Each of these are discussed below.

Refrigerant Replenishment: Annually, regulated refrigeration systems leak on
average, between 4 to 24 percent of the total refrigerant amount they contain
(see Table 6) for baseline leak rates). For example, a large retail food system
containing 3,352 pounds of refrigerant, with an annual average leak rate of 24.2
percent leaks an average of 810 pounds of refrigerant per year. When
multiplied by an average annual refrigerant cost of $7 per pound results in an
annual cost of replenishing leaked refrigerant of approximately $5,700 per year.
Across different system sizes and types, annual baseline costs for refrigerant
replenishment per system can range widely, and depending on the full charge
and leak rate, are estimated to between $29 and $7,500 per year per system
(see SRIA Appendix for details). The current, market-ready low-GWP
refrigerants like CO, and NHj3 are naturally-occurring gases which are cheaper
than synthetic on- and off-patent HFC refrigerants. On average, CO; and NHj
cost between $2 and $4 per pound, at least 50 percent lower than the baseline
HFC refrigerant costs, which can range between $5 and $10 per pound
(average: $7 per pound). Costs associated with refrigerant replenishment are
listed in Table 11.

Table 11. Incremental Refrigerant Costs for New Refrigeration Systems with GWP <

150
In new construction/full
—— remodels,
Description
new systems
with GWP < 150
Average Incremental Cost Percentage -50%
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Description

In new construction/full
remodels,

new systems

with GWP < 150

Incremental Annual Cost per Commercial
Refrigeration System ($ / year)

- $56 to -$2,800 °

Incremental Annual Cost per Industrial .
Process Refrigeration System ($ / year) - $33 10 -$2,500

Incremental Annual Cost per Cold Storage .
System ($ / year) - $15 to -$3,800

2 The range of values represent the average savings for the different system sizes (large, medium and
small) for each type of refrigeration system (i.e., commercial refrigeration, industrial process
refrigeration and cold storage).

Electricity: Energy usage and thus, electricity costs vary widely by facility type.
For example, the electricity costs for a cold storage warehouse can be very
different from that of a supermarket. In addition, for some low-GWP
refrigerants like CO,, energy usage by the refrigeration system is heavily
influenced by the climate zone. Despite the evidence that currently available
low-GWP refrigeration systems can be at energy parity or in some cases, be
more energy efficient than baseline HFC systems, the performance of
commercial systems e.g., those in supermarkets can still vary due to a number
of factors, like operation and maintenance. Due to lack of overarching U.S.
DOE energy efficiency requirements on the systems themselves and lack of
adequate benchmarking of baseline energy performance of commercial
refrigeration systems in the field, CARB staff did not include energy-related
costs or savings for the new low-GWP systems in newly constructed / fully
remodeled commercial refrigeration facilities.

For IPR and cold storage, because the industry is already well-acquainted with
the use of low-GWP refrigerants like ammonia, there are documented studies
and real-world examples of energy cost-savings associated with their use.

There are several accounts of end-users installing low-charge ammonia systems
and experiencing significant energy savings over HFC systems in cold storage
and IPR facilities, reportedly up to 30 percent savings in some cases (Amarnath,
2018; Garry, 2016; Garry, 2018). In addition to ammonia, CO; is emerging as an
industrial refrigerant, whether used alone or in combination with NHs.

Ammonia and CO; used together in cascade systems minimizes the amount of
NHs thus, lowering the associated risks, and removing any energy penalty issues
that can arise from purely CO. systems in hot climates, while maximizing the use
of environmentally benign, low-cost refrigerants. Using a NH3/CO- cascade
system, energy savings of 10 to 25 percent have been measured relative to an
HFC baseline system by a California utility company (SCE, 2017).
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As a conservative estimate and based on the data discussed above, CARB staff
assumes a 10 percent savings in energy for large IPR and cold storage systems
being installed in new or remodeled facilities. For the small and medium
systems, there is a lack of studies comparing the use of low-GWP refrigerants
with high-GWP HFC systems. Thus, no savings are assumed for this analysis for
the small and medium IPR and cold storage systems (although energy parity
with baseline systems and even savings in some cases are likely). On the whole,
for IPR and cold storage, a 10 percent energy savings estimate for large
systems only is likely an underestimate. Based on available reports, on average,
the baseline annual cost of electricity for a large cold storage or IPR system
used to serve the needs of a whole facility is estimated to be $350,000 per
year.” Thus, a 10 percent annual savings equates to savings of $35,000 per
year for each large IPR and cold storage system. Incremental electricity costs
for refrigeration systems are listed in Table 12.

Table 12. Incremental Electricity Costs for New Refrigeration Systems with GWP < 150

Description

In new construction/full remodels,
new systems with GWP < 150

Average Incremental Cost Percentage

-10% for large IPR and cold storage
systems; no change for others

Average Annual Incremental Costs for
Large IPR and Cold Storage Systems - $35,000
($ / year)

Regulatory Cost: Currently, CARB’s RMP regulation affects all facilities using
regulated refrigeration systems using a high-GWP refrigerant, where "high-
GWP"” means a GWP value of 150 or greater. Cost of compliance with the RMP
rule includes paying an annual implementation fee (based on facility size) and
costs associated with record-keeping and reporting. Baseline annual costs for
RMP compliance per system are estimated to be $151, $645 and $3,100 for
small, medium and large systems, respectively. These baseline costs do not
include savings expected under the RMP due to avoided leaks. The Proposed
Amendments will require these same types of systems to use refrigerants with
GWP less than 150 in newly constructed and fully remodeled facilities. Those

57 Baseline electricity costs estimated as follows: Specific energy consumption for cold storage
warehouses ranges between 0.8 and 1.4 kWh per cubic feet per year (Becker Engineering Company,
2013). Average size of cold storage facility is 2.4 million cubic feet (USDA, 2016). Thus, the energy
consumption per facility ranges between 2.0 and 3.3 million kWh per year, with an average value of 2.7
million kWh per year. The 12-month annual average price of electricity for the industrial sector in
California from June 2018 to May 2019 was $0.13 per kWh (U.S. Energy Information Agency, 2019).
Thus, the average baseline electricity cost for a large cold storage facility is estimated to be 2.7 million
kWh/year x $0.13/kWh = $350,000 per year (rounded to two significant figures). Due to lack of separate
data sources, a similar baseline cost is assumed for large IPR systems.
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new facilities will thus be exempt from RMP’s annual implementation fee,
recordkeeping and reporting requirements. This will result in cost-savings for
those facilities and the RMP implementation costs borne by the State.

Under the Proposed Amendments, new facilities will have to complete a one-time
free registration in CARB's online refrigerant management database, R3. Since
most companies that own these facilities already register their existing facilities in
R3 under the RMP regulation, this requirement is not expected to add any costs.
In addition, equipment manufacturers will be required to add labels and keep
records of sales. The current HFC regulation requires recordkeeping and a
disclosure statement. Here, a labeling requirement is being proposed in lieu of
the disclosure. Some labels are required under the current product standards for
various components of built-up refrigeration systems and, if sufficient, those
existing labels may be used to comply with the proposed rules. Thus, the
Proposed Amendments are not expected to add any regulatory costs on any
entities. Incremental regulatory costs are listed in Table 13.

Table 13. Incremental Regulatory Costs for New Refrigeration Systems with GWP <

150
In new construction/full
. remodels,

Sl Cas e new systems with GWP
<150

Incremental Cost Percentage for RMP Compliance -100%

Incremental Annual Costs for RMP Compliance -$151 to -$3,100 per

Per System ($ / year) system @

For Labeling, Recordkeeping and One-time Facility
Registration Requirements under the Proposed
Amendments

No change from
baseline

2 The range of values represent the average savings for the different system sizes (large, medium and
small). For full calculation, see SRIA Appendix.

iv.

Total Incremental Costs per New Refrigeration System in New Facilities.

To calculate total incremental costs for systems placed in new facilities, CARB staff first
calculate costs for large, medium and small systems under each refrigeration end-use
sector. All upfront costs i.e., equipment and installation, were amortized over 15 to 20
years, depending on the average lifetime for different types of systems, using a 5
percent annual real interest rate to reflect end-user financing. Total incremental costs
range between 5 and 18 percent above the baseline scenario for most refrigeration
systems, while net savings are expected for a few system types. The annual total
incremental costs per system ranges between $700 and $17,000 per year and are
listed in Tables 14 to 16. Savings are expected for large IPR and cold storage systems
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due to expected reduction in all ongoing costs. Total costs for new systems over the
system lifetime range between $15,000 and $249,000 depending on system size and

end-use.

Table 14. Total Incremental Costs per New, Large Refrigeration System with GWP <

150 (2018%)
Cost Com.merqal = | CernErEl Industrial | Cold
Categories RGEN EEe P Process Storage
Facility Other

Upfront Costs (Equipment and Installation)

Equipment (3) +$192,000 +%$134,000 +%$182,000 | +$225,000
Installation ($) +%$43,100 +%$14,400 +$82,100 | +$101,000
Total Upfront (3$) +%$235,000 +$148,000 +%$264,000 | +327,000
Amortized Annual +$22,600 +$14,300 | +$21,200 | +$26,200
Upfront ($ / year)

Ongoing Costs

Refrigerant

Replenishment -$2,800 -$2,800 -$2,500 -$3,800
($ / year)

Electricity $0 $0 _ $35,000 | - $35,000
($ / year)

RMP Compliance ~$3,100 ~$3,100 | -$3,100 |-$3,100
($ / year)

Total Incremental Costs

Total Annual +$16,600 +$8,320 2$19,400 | -$15,700
($/ year)

Total Lifetime ($) +%$249,000 +$125,000 -$389,000 |-$314,000

Table 15. Total Incremental Costs per New, Medium Refrigeration System with GWP

< 150 (2018%)

Cost Com-merCIaI B Commercial Industrial | Cold

Categories Retail Food - Process Storage
9 Facility Other 9

Upfront Costs (Equipment and Installation)

Equipment ($) +%$43,800 +$30,600 +$58,700 | +$49,100

Installation ($) +$9,850 +%$3,280 +$26,400 | +$22,100
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Cost Com-meraal - Commercial Industrial | Cold

Categories Retail Food - Process Storage
g Facility Other g

Total Upfront (3$) +$53,600 +$33,900 +%$85,100 | +$71,100

Amortized Annual Upfront | | ¢c 15 +$3,270 +$6,830 | +$5710

($ / year)

Ongoing Costs

Refrigerant Replenishment $548 §548 §289 $199

($ / year)

Electricity

RMP Compliance

($ / year) -$645 -$645 -$645 -$645

Total Incremental Costs

Total Annual +$3,970 +$2,100 +$5,890 | +$4,860

($ / year)

Total Lifetime ($) +$59,600 +%$31,100 +%$118,00 | +$97,300

Table 16. Total Incremental Costs per New, Small Refrigeration System with GWP <

150 (2018%)
Commercial - Commercial .

Cost . Industrial | Cold
Categories Retail Food - Process | Storage

9 Facility Other g
Upfront Costs (Equipment and Installation)
Equipment (3) +%$15,300 +%$10,700 +%$19,800 | +$21,500
Installation ($) +$3,440 +%$1,150 +$8,910 | +$9,690
Total Upfront ($) +%$18,700 +%$11,900 +%$28,700 | +$31,200
Amortized Annual Upfront +$1,504 14952 +$2.300 | +$2.500
($ / year)
Ongoing Costs
Refrigerant
Replenishment -$56 -$56 -$33 -$15
($ / year)
Electricity
RMP Compliance “$151 $151 $151 $151
($ / year)

Total Incremental Costs

78




Cost Com.meraal o || SR Industrial | Cold

Categories il Fees P Process | Storage
Facility Other

Total Annual +$1,300 +$745 +$2,120 | +$2,340

($ / year)

Total Lifetime ($) +$25,900 +$14,900 +$42,400 | +$46,800

3. Costs for Existing Retail Food Facilities to Comply with Company-wide
Reduction Targets.

The Proposed Amendments require retail food companies, i.e., primarily supermarkets
and grocery stores, to reduce their current banks of high-GWP HFC refrigerants.
Instead of implementing this on a per-store basis, CARB staff propose taking a wider
approach, where each retail food company will be required to reduce their company-
wide average GWP (weighted by the pounds of refrigerant, across all their stores) to
below 1,400 by 2030. This is referred to as the “Weighted-average GWP Reduction
Program.” In effect, this will be a performance standard for the retail food industry
and is akin to CARB's vehicular fleet standards whereby retail food companies will be
required to reduce HFC emissions from their current “fleet” or portfolio of
supermarkets and grocery stores, while being encouraged to transition to low-GWP
technologies.

This approach provides flexibility to companies to (1) reduce their GWP using
strategies most suitable for them; and (2) to plan and distribute costs over an 8-year
period, between 2022 and 2030. Retail food companies will also have an alternative
compliance option, under which they can reduce both, the total amount of refrigerant
used and GWP of those refrigerants across their stores. This is called the
“Greenhouse Gas Potential” or “"GHGp" and represents the potential HFC emissions
that can result from all the systems a company owns. End-users will have the option to
opt-into this compliance pathway by January 1, 2022, and will be required to reduce
their company-wide GHGp by 55 percent below their 2019 baseline.

Since there are several ways to comply with the Proposed Amendments and it is
speculative to assume which reduction strategies companies will choose, CARB staff
estimated the incremental costs for this rule based on the most common-place
practice in the industry today, i.e., retrofits to refrigerants with GWP below 1,400.
Based on stakeholder input, this will also be the most economical option to achieve
minimum compliance. Other options listed in Section I.F may cost more but will have
the added benefit of being more future-proof in terms of future national and global
HFC regulations and could allow companies to leave some stores un-altered (if extra
reductions are obtained from some stores, others may be left untouched).
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To estimate the incremental costs of refrigerant retrofits, CARB staff sought direct
input from supermarket end-users and those are discussed and summarized below.
Each cost category is discussed in detail in Table 17 below.

Table 17. Average Incremental Costs for Existing Retail Food Systems (i.e., in
Supermarkets and Grocery Stores)

Cost Categories Average Incremental Costs

Equipment and Installation | +$45 per pound of refrigerant

Refrigerant Replenishment | +50% per pound of refrigerant

Operation and Maintenance | No change from baseline

RMP Compliance No change from baseline

Electricity -5% per system

While the F-Gas Inventory tracks emissions on a per-system basis, end-users may plan
to carry out retrofits for the entire store or facility at once, instead of one system at a

time. To provide a holistic overview, an example of incremental costs for retrofitting a

typical supermarket is given below in Table 18. For this example, an average
supermarket is assumed to use 2,500 pounds of refrigerant across all systems
containing more than 50 pounds of refrigerant, and having a facility-wide annual
refrigerant leak rate of 23 percent.

Table 18. Supermarket Refrigeration Cost Example for Retrofit to R-448A/R-449A
(2018$%)

Cost Baseline System | System retrofitted Difference
Category using R-404A to R-448A or R-449A

Upfront Costs ($)

(amortized over 10 years with a 5% $0 $14,569 +$14,569
interest rate)

Refrigerant Replenishment ($ / year) | $4,025 $6,038 +$2,013
Electricity ($ / year) $205,292 $195,027 -$10,265
Total Annual Incremental Costs per

Supermarket $209,000 $216,000 +%$6,320

($ / year)

e Upfront Equipment and Installation Costs: For the existing retail food systems,
a typical refrigerant retrofit includes the following: recovery/removal of old
refrigerant, replacing necessary seals and valves on the display cases and
receivers, replacement of lubricant oil and filters, filling in the new refrigerant,
re-labeling all equipment, leak and pressure checks before and after changing
the refrigerant, and recordkeeping related to the changes. Altogether, along

with associated labor costs, the upfront costs of retrofit are on average, $45 per
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pound of refrigerant in the system. For an average supermarket that uses a
total of 2,500 pounds of R-404A type refrigerant, the upfront cost for
retrofitting the entire store is estimated to be 2,500 Ib. x $45 per Ib. =
$112,500. For the purposes of this analysis, this upfront cost is amortized over
a period of 10 years, roughly half the average lifetime of a new system. The
assumption here being that a retrofitted system will at least be used for another
10 years. A full 20-year amortization is not used because systems being
retrofitted are going to be of varying ages and may not all last as long. The
amortization also includes a 5 percent annual real interest rate to reflect end-
user financing. For an average supermarket, this equates to an annualized
incremental upfront cost of approximately $14,600 per store.

Ongoing Refrigerant Replenishment Costs: The ongoing costs may be higher
than baseline for refrigerant replenishment; it is estimated that costs for
refrigerants with GWP less than 1,400, for example R-448A / R-499A are on
average 50 percent higher than R-404A-type refrigerant per pound. For an
average supermarket that has a total charge of 2,500 Ib. and an annual average
refrigerant leak rate of 23 percent, the baseline cost for replenishing leaked
refrigerant annually is 2,500 |b. x 23% per year x $7 per |b. = $4,025 per year.
After the retrofit, assuming no change in annual leak rates occurs, the annual
cost for refrigerant will be = 2,500 Ib. x 23% per year x $10.50 per Ib. = $6,038
per year. Thus, the incremental cost per year is expected to be $6,038 — $4,025
= $2,013 per year. While it is expected that the cost of the refrigerants like R-
448A and R-449A will soon achieve parity with the current commonly used
refrigerants, we do not factor in a declining cost curve to be conservative and
not understate the costs.

Ongoing Operation and Maintenance Costs: No incremental costs are
expected for maintenance because systems using refrigerants with GWP less
than 1,400. These refrigerants are already in use today and do not require any
additional maintenance than the baseline higher GWP HFC systems.

Ongoing RMP Compliance Costs: These systems will continue to be regulated
under the RMP unless the GWP of the system falls below 150, so no change in
RMP compliance costs is assumed. There are some recordkeeping and
reporting requirements associated with compliance with the weighted-average
GWP / GHGp reduction requirements. However, those align with the current
requirements under the RMP and thus, are not expected to increase the costs
to end-users for compliance.

Electricity: Retrofits are expected to yield energy savings. Laboratory studies
of retrofits have demonstrated that R-448A/R-449A have higher coefficients of
performance and use less compressor power compared to high-GWP
refrigerants like R-404A, which results in lower energy consumption when

81



existing systems are retrofitted to use the former (Mota-Babiloni et al., 2015;
Sethi et al., 2016; Fricke et al., 2017).

Additionally, as part of the retrofit process, refrigeration systems receive an
overhaul and “tune-up.” This tune-up, though not related to the refrigerants’
properties, improves the energy efficiency of the system, which results in
savings that may not have otherwise occurred. Laboratory studies of retrofits
report energy savings of up to 20 percent and supermarket end-users
experienced with retrofits have reported a reduction in energy consumption of
up to 9 percent after retrofitting from R-404A to R-448A / R-449A. Since, apart
from the R-404A / R-507 systems, retrofits will likely be carried out for systems
using other refrigerants as well (for example, R-22 and R-407A), as a
conservative estimate, CARB staff assume at least an average of 5 percent
reduction in electricity costs can be expected from all retrofitted systems. To
calculate the savings in dollars, an U.S. EPA estimate of average baseline
electricity costs for a typical supermarket was used (U.S.EPA, 2020c), and 5
percent savings were calculated assuming at least 50 percent of the annual cost
of electricity borne by a supermarket is due to its refrigeration systems. On
average, a supermarket is expected to save at least $10,000 per year due to
improved energy efficiency if all systems greater than 50 pounds were
retrofitted.

For the cost analysis to be consistent with the F-Gas Inventory which tracks emissions
per system and not per facility, the number of systems that would need to be
retrofitted (Table 19) were multiplied with the incremental annual costs per system
(Table 20) to estimate total annual costs for retrofits on a statewide level. To comply
with the progress step in 2026, some of the existing retail food systems are modeled
to retrofit in 2026 while the remaining in 2030 to comply with the overall requirement
for the statewide weighted-average GWP to be below 1,400 by 2030. The number of
systems affected by this rule decreases from 2026 to 2030 as some of those existing
systems reach their end of life and turn over into new equipment which are then
required to use refrigerants compliant with the GWP limits for new systems (discussed
in the preceding section).

Table 19. Number of Refrigeration Systems Affected by the Weighted-Average GWP
Requirement

Existing Systems Affected by Weighted-Average GWP Reduction
Year Program (e.g., Retrofits)
Large Medium Small
2026 70 3,197 8,365
2030 26 1,958 6,730
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Table 20. Total Incremental Costs per Retail Food System for Retrofitting to GWP <
1,400 (2018%)

Cost Categories Large Medium | Small

Upfront Costs (Equipment and Installation)
Total Upfront ($) +$151,000 | +$30,800 | +%4,640
Amortized Annual Upfront ($ / year) +%$19,500 +$3,990 | + $600

Ongoing Costs
Refrigerant Replenishment

+%$2,840 +$548 + $56

($ / year)

Electricity -$13,800 | -$2,800 |- $600
($ / year)

Regulatory Compliance

Total Incremental Costs
Total Annual

($ / year)

+%$8,620 +$1,730 +$56

4. Costs for Existing Industrial Process and Cold Storage Facilities.

Under the Proposed Amendments, new systems being installed in existing industrial
process refrigeration and cold storage facilities have to use refrigerants with a GWP
below 2,200 and 1,500, respectively. This requirement applies to all facilities except
retail food facilities, which are addressed separately above.

To comply with this rule, HFCs like R-448A, R-449A and R-134a can be used. The
costs associated with this proposed rule are relatively minor compared to the rules
discussed before, since refrigerants compliant with this GWP limit are already required
under the current regulations for cold storage and are already used in other
refrigeration systems today. Additionally, the rule will apply only to those IPR
refrigeration systems that are not chillers.

After discussion with stakeholders, CARB staff estimated a 10 percent incremental
equipment cost for the IPR non-chiller systems. Across system sizes (small to large),
the lifetime incremental equipment costs per IPR system range between $9,900 and
$91,000 (see SRIA Appendix tables for details). No incremental installation costs are
assumed because there are no fundamental differences between installation of
systems using currently used HFCs like R-404A or R-407A and HFCs with a GWP less
than 1,500. Refrigerant costs on an ongoing basis are expected to be higher than
baseline, because costs for R-448A/R-499A are on average 50 percent higher than R-
404 A-type refrigerant per pound. Across system sizes (small to large) and types
(commercial, industrial, cold storage), the incremental annual costs ranges between
$33 and $2,800 per year.
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Since the refrigerants with GWP values just under 1,500 and systems using them do
not differ in any significant way from the baseline refrigerants, no other changes are
expected relative to the baseline since costs associated with operation and
maintenance, electricity, and compliance with RMP and the Proposed Amendments
are expected to remain the same as the baseline scenario. For full costs and details,
the incremental costs per system type for this rule are given in the SRIA Appendix
tables.

5. Total Costs — Refrigeration.

To calculate total costs for the Proposed Amendments for regulated refrigeration
systems, the incremental costs per system are multiplied by the number of new or
existing systems that are affected by the rule, i.e.,

Annual Total Costs for Refrigeration = (Incremental cost per new system using
refrigerant with GWP < 150 or 1,500 x Number of new systems affected by rule per
year) + (Incremental cost per existing retail food system x Number of affected retail
food systems).

In addition, an 8.5 percent sales tax was added to the equipment costs.®® System
populations affected by the Proposed Amendments for refrigeration are discussed in
Section VIII. A.i. Table 21 lists the total direct costs and savings associated with all
the proposed rules for regulated refrigeration systems. Between 2022 and 2040, the
net annual costs range between $1.98 million and $35.6 million, with an average
annual cost of $25.9 million. Across new and existing refrigeration facilities, added
compliance costs for refrigeration systems arise mainly due to the higher upfront
equipment and installation costs.

Some savings are expected due to reduced RMP compliance costs and lower
refrigerant costs for new facilities with GWP less than 150. Some energy savings are
also expected for new industrial process facilities and for retail food facilities as they
retrofit their systems to comply with the weighted GWP reduction requirement. The
total costs for refrigeration increase sharply in 2026 and 2030 as existing retail food
facilities comply (by retrofits) and reduce their weighted-average GWP to below 1,400.
The costs for retrofits are amortized over 10 years and thus, starting 2036, total costs
start to decline and plateau. All values given below are rounded up to three
significant figures. For the emissions analysis, systems being retrofitted continue to
survive and yield emissions reductions based on the equipment survival curves built
into the inventory. At their end of life, retiring systems get replaced by new systems
which are governed by GWP limits discussed in the preceding section.

0 The sales tax varies across the state from a minimum of 7.25% up to 10.25% in some municipalities; a
value of 8.5% was used for staff’s analysis based on a statewide population weighted average.
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Table 21. Total Costs for the Proposed Amendments for Refrigeration Systems
(Millions 2018%)

ST I . RMP Electricity
Year and Refrigerant | Total | Regulatory Cost- Total Net

Installation | Costs® Costsc | Cost- Savings® Savings' | Costs?

Costs® Savings® avings
2022 $1.58 $0.64 $2.22 | -$0.13 -$0.10 -$0.24 | $1.98
2023 $3.17 $1.28 $4.45 | -$0.27 -$0.21 -$0.47 | $3.97
2024 $4.77 $1.92 $6.69 | -$0.40 -$0.31 -$0.71 $5.98
2025 $6.38 $2.56 $8.94 | -$0.53 -$0.42 -$0.95 | $7.99
2026 $28.1 $5.60 $33.7 | -$0.67 -$15.6 -$16.2 | $17.4
2027 $29.7 $6.26 $35.9 | -$0.81 -$15.7 -$16.5 | $19.5
2028 $31.3 $6.91 $38.2 | -$0.94 -$15.8 -$16.8 | $21.5
2029 $33.0 $7.57 $40.5 |-$1.08 -$16.0 -$17.1 $23.4
2030 $47.0 $9.67 $56.7 | -$1.22 -$26.0 -$27.2 | $29.4
2031 $48.7 $10.3 $59.0 | -$1.36 -$26.1 -$27.5 | $31.5
2032 $50.3 $11.0 $61.3 | -$1.50 -$26.2 -$27.7 | $33.6
2033 $52.0 $11.7 $63.7 | -$1.64 -$26.3 -$28.0 | $35.7
2034 $53.7 $12.4 $66.0 |-$1.78 -$26.5 -$28.2 | $37.8
2035 $55.4 $13.0 $68.4 | -$1.92 -$26.6 -$28.5 | $39.9
2036 $37.0 $11.3 $48.3 | -$2.06 -$11.4 -$13.4 | $34.9
2037 $38.2 $11.5 $49.7 |-$2.13 -$11.5 -$13.6 | $36.1
2038 $39.5 $11.6 $51.1 | -$2.21 -$11.6 -$13.8 | $37.3
2039 $40.7 $11.8 $52.5 |-$2.28 -$11.7 -$14.0 | $38.5
2040 $29.5 $10.5 $40.1 | -$2.36 -$2.1 -$4.46 | $35.6
Annual
Average $33.2 $8.3 $41.4 |-$1.3 -$14.2 -$15.5 | $25.9
Cumulative
(2022 — 2040) $630 $158 $788 | -$25 -$270 -$295 $492

2 Annual equipment and installation costs above the baseline, for new systems complying with the GWP
limits of 150 and 1,500 in new and existing facilities, and the weighted-average GWP requirement for
retail food facilities. Equipment costs contain an 8.5 percent sales tax.

b Annual costs for replenishing leaked refrigerant across all affected systems (added costs from retail
food systems complying with weighted-average GWP requirement and new systems complying with a
GWP limit of 1,500 minus savings for new systems complying with a GWP limit of 150).

¢ Total costs = sum of annual equipment, installation and refrigerant costs.

4 Annual cost savings due to lower regulatory (RMP) costs for new systems in new facilities complying
with a GWP limit for 150.

¢ Annual electricity savings for new, large IPR systems complying with the GWP limit of 150 and savings
from retrofitted retail food systems.

fTotal cost-savings = sum of annual regulatory and electricity cost-savings.

9 Net annual costs = Total Costs + Total Savings.
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6. Costs to Typical Businesses — Refrigeration.

Based on user-reported data in CARB’s RMP database in 2018, regulated refrigeration
systems are most commonly used in retail food facilities such as supermarkets, grocery
stores, warehouse clubs, supercenters and discount department stores (mainly NAICS
codes 445110, 452910, 452112) followed distantly by merchant wholesalers (NAICS
codes starting with 424), food production and manufacturing facilities including
wineries and breweries (NAICS codes starting with 311 and 312), refrigerated
warehouses and storage facilities (NAICS code 493) and a small number of various
types of industrial process facilities. To illustrate the typical costs for companies
owning these facilities, the average estimated costs for (1) a retail food company and
(2) an industrial process refrigeration and cold storage company are discussed below.

Retail Food Companies: As discussed earlier, under the Proposed Amendments, retail
food companies will have to comply with two sets of rules (1) use refrigerants with
GWP lower than 150 in newly constructed/fully remodeled facilities starting 2022, and
(2) on a company-wide basis, reduce the weighted-average GWP to below 1,400 or
GHGp by 55 percent by 2030 across all their stores (with a progress step in 2026).

To illustrate the costs to a typical business, we will consider an average large
supermarket company with 141 stores in California.¢" All cost assumptions are the
same as discussed in previous sub-sections, for a large commercial retail food system.
For newly constructed facilities, equipment and installation will result in incremental
costs while savings are expected from the avoided costs of complying with the RMP
regulation and for replenishing leaked refrigerant.

It is worth noting that costs of equipment and installation are expected to decline as
market adoption of low-GWP systems and relatedly, contractor experience with those
systems, to increase. As an example, the European Union also has a similar rule for
large refrigeration systems and low-GWP systems are expected to achieve cost parity
with the baseline HFC systems by 2022 when the rule goes into effect. While CARB
staff expect similar trends in California, to be conservative, we did not factor any
experience curves into the analysis. Since the estimated growth rate for supermarkets
is 1 percent per year, a typical company with a 141 stores is expected to open one
new supermarket per year. The annual incremental costs for a newly constructed
supermarket is estimated to be the same as that for a new large commercial system
using a refrigerant with GWP below 150, which is $16,600 per year (Table 14).

Under the Proposed Amendments, supermarkets (and grocery stores) are also
required to reduce their company-wide weighted-average GWP to below 1,400. End-
users will also have an alternative compliance pathway under which they will be
required to reduce their company-wide GHGp by 55 percent below their 2019 levels,

61 Average number of stores per retail food company registered under CARB's RMP regulation, based
on Dun and Bradstreet database in 2019. Updated from the SRIA, which used an estimated 120 stores
per typical retail food company.
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by 2030. For a refrigerant retrofit to R-448A / R-449A, the annual average incremental
cost per store is estimated to be $6,320 per year (Table 18). For an average large
company that owns 141 supermarket stores in California, retrofits or other conversions
to refrigerants with GWP values less than 1,400 have to occur by 2030. The proposed
rules become effective in 2022, which gives each company 8 years to plan and carry
out the changes in all their stores. On average, this means a typical company with a
141 stores would retrofit 17.6 stores per year. Thus, the minimum average annual
incremental cost for this company is expected to be 17.6 x $6,320 = $111,000 for
compliance with the weighted-average GWP reduction requirement. Here, it is
important to note that retail food companies are not required to retrofit every system
and store under the weighted-average GWP reduction requirement, even though
retrofits are expected to be the most economical option on a per-store basis.

Cost-savings can be achieved in the long term if companies choose to invest more
upfront capital (to simultaneously reduce GWP along with refrigerant charge) in some
stores while leaving some other stores unaltered. The requirements under the
weighted-average GWP / GHGp reduction programs are designed to provide this type
of flexibility to regulated companies. However, since there can be several ways in
which GWP and charge reduction can be accomplished, each with different costs, for
this analysis, CARB staff are estimating the costs for the most straightforward,
economically conservative approach of retrofits. This is to avoid speculation on both,
costs and on the likelihood of companies choosing from the different options.

In all, the annual average incremental costs for a supermarket company with 141
stores in California to comply with the proposed rules is expected to be $128,000 per
year — this includes the incremental cost for opening one new store a year and
retrofitting nearly 18 existing stores each year. Over the regulatory timeframe,
between 2022 and 2040, the average annualized cost for retrofitting all 141 stores
(over 10 years) and for opening 1 new / remodeled store per year is $635,000 per
company.

Industrial Process Refrigeration and Cold Storage Companies: For IPR and cold storage
facilities, the Proposed Amendments will require refrigerants with GWP values less than
150 for new systems in newly constructed/fully remodeled facilities. Large systems
containing more than 2,000 pounds typically serve very large warehouses and
processing facilities. For the large systems, net annual savings of up to $19,000 are
expected, due to reduced ongoing costs related to refrigerant replenishment, electricity
and RMP compliance (Table 14). For medium and small systems, incremental costs
range between $2,000 and $6,000 per system per year (Table 15, Table 16). Total costs
or savings will depend on how many systems are used by a facility.

Some incremental costs for replacing new systems in existing facilities are only
expected for industrial process refrigeration facilities, since cold storage warehouses
are required to use refrigerants with GWP less than 1,500 in the baseline scenario,
under SB 1013. The main source of incremental costs for new systems in existing IPR
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facilities is the 10 percent premium on equipment. Total annual incremental cost with
amortization of 20 years and 5 percent interest is expected to be between $800 and
$9,000 for small, medium and large systems, respectively (see SRIA Appendix).

7. Cost to Small Businesses — Refrigeration.

For end-users who will use new systems in newly constructed or remodeled facilities,
the per-system costs to small businesses are not expected to be different from the
costs experienced by typical businesses. It is important to note that the 50 pound
system threshold for the proposed rules automatically exempts most small businesses
like convenience and corner stores which generally use smaller refrigeration systems.
Independent store owners/operators are not expected to open new facilities at the
same rate as the large supermarket chains. Thus, CARB staff assume the costs for new
facilities to comply with the GWP limit of 150 will be borne by the large businesses.

For existing retail food outlets such as supermarkets and grocery stores, the additional
requirement to reduce the weighted GWP to below 1,400 or achieve a 55 percent
reduction in their GHGp by 2030 will place some cost burden on small businesses.
Overall, the incremental costs per store are the same as those to a typical business,
i.e., an annual incremental cost of $6,320 per supermarket or grocery store.

Approximately 4,000 supermarkets and grocery stores are registered with CARB under
RMP, and approximately 23 percent of those are likely owned by small businesses.*
These companies own an average of two stores. Averaged over the regulatory
timeframe of 2022 to 2040, the annualized cost to a small retail food business for
retrofitting their two stores is $6,650 per year. To minimize the impact on small
businesses, companies with fewer than 20 stores in California that are not a national
chain will only be required to comply by 2030, without a progress step at 2026. This
will provide small businesses a full 8 years from the regulation’s effective date to plan
and spread out the costs. Additionally, since the large companies will be complying
with a progress step, contractor familiarity with retrofits and other compliant
technology solutions will increase, which will likely bring down the installation costs as
well as ongoing costs associated with replenishing the refrigerant.

In the future, California and all of the United States may be affected by the global HFC
phase-down resulting from the Kigali Amendment to the Montreal Protocol. One
reason to have all commercial refrigeration businesses, large and small, reduce their
weighted-average GWP is to prepare them for a future domestic HFC phasedown
and/or a virgin refrigerant sales or service ban.

%2 For the purposes of this regulations, a small business in the retail food sector is defined as a company
that owns and/or operates fewer than 20 stores in California and is not part of a national chain.
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8. Comparison of Cost Impacts to Typical and Small Refrigeration Businesses.

In response to DOF’s comments, this section evaluates whether the cost impacts differ
for typical and small businesses. To do this, staff compared the compliance costs for
typical and small businesses as a percentage of their average business revenue. All
data for annual business revenue and employment were obtained from the Dun and
Bradstreet database.

CARB's existing Refrigerant Management Program has a database (called the R3
database) that tracks all refrigerated facilities in California that use refrigeration
systems containing more than 50 pounds of refrigerant. End-users of regulated
refrigeration systems are required to annually register and report their refrigerant
purchase, use and leaks into the database. These same refrigeration systems will be
subject to the Proposed Amendments, and thus, CARB’s R3 database is the main
source of information about businesses affected by the proposed rulemaking. Based
on the R3 database, there are currently approximately 6,500 refrigerated facilities
using regulated refrigeration systems with most of them being used in retail food
facilities like supermarkets and grocery stores, and a smaller number of cold storage
and industrial process refrigeration facilities.

Retail Food Businesses: This sector is responsible for the majority of HFC emissions
out of the three end-uses under refrigeration. Given their large impact on emissions,
the Proposed Amendments require retail food businesses to reduce emissions from
their existing facilities in addition to the new facilities. For the purposes of this rule,
companies with fewer than 20 retail food facilities in California are deemed as small
businesses and have a more relaxed compliance period. While all businesses have to
comply by 2030, the small businesses do not have an interim progress step giving
them a full 8-year period to comply with the company-wide targets starting in 2022.
Based on CARB'’s RMP database, more than 90 percent of all retail food companies in
California are small businesses but together, they own just 23 percent of the stores.
Thus, setting the threshold for small businesses at 20 stores allows CARB to maximize
emissions reductions from the retail food sector while affecting only a small number of
businesses.

Table 22 shows the average annual cost of compliance as a percentage of the average
annual sales revenues for typical and small retail food businesses. The per-system cost is
the same for all end-users but the absolute costs that small businesses will pay is
expected to be lower than typical businesses, because they have an extended compliance
period for the company-wide reduction targets and are not expected to build new stores
like the large companies. On average, the annualized cost of compliance is much less
than 0.1 percent of the annual sales revenue in California for both typical and small
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businesses. Furthermore, compliance costs as a percentage of sales revenue for small
businesses is much lower than that for typical businesses in California.

Table 22. Cost impacts on retail food businesses

Companies with | Companies with

Characteristics 20 or more fewer than 20
stores (Typical stores (Small
business) business)

Number of retail food companies in CARB's 23 600

RMP database R3

Average number of stores per company 141 2

Average number of employees in the U.S. 199,000 1,230

Average number of employees in CA per 15,000 165

company

Average annual sales revenue in the U.S.

(Millions 20189%) $55,100 $1.150

Estimated average annual sales revenue in

California (Millions 2018%)= $3,890 $170

Average annualized cost of compliance over

regulatory lifetime (2022 — 2040) (2018%)° $635,000 $6,650

Annual cost of compliance as a percentage of 0.0012% 0.0006%

the average annual U.S. sales revenue®

Annual cost of compllapce as a percentage :)f 0.016% 0.004%

the average annual California sales revenue

2 California sales revenue for each company was estimated by multiplying the ratio of U.S. revenue per
U.S. employee with the number of employees in California. The average values for typical and small
businesses are shown here.

b Average annualized costs of compliance for typical and small businesses discussed in detail in Sections
VIILA.6 and VIII.A7.

¢ Average annualized cost of compliance divided by average annual sales revenue in the U.S.

4 Average annualized cost of compliance divided by average annual sales revenue in California.

Industrial Process Refrigeration and Cold Storage Businesses: The Proposed
Amendments place stringent GWP limits on new refrigeration systems in these sectors
only when they open new facilities — this includes new construction and major
remodels. Here again, the per-system cost is the same for all end-users but the
absolute costs that small businesses will pay is expected to be lower than typical
businesses, since they are not expected to build as many new facilities as large
businesses. Unlike retail food facilities, for IPR and cold storage, there are no
company-wide requirements for existing facilities to reduce their emissions, except
when they voluntarily replace old systems in the existing facilities. There, the costs for
placing new systems in existing facilities are relatively minor as compared to the costs
for new facilities, since they do not involve any significant changes in the refrigeration
system architecture or refrigerant type.
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9. Cost to Individuals - Refrigeration.

There are no direct costs to individuals as a result of the Proposed Amendments as
they pertain to refrigeration. As the prevalence of low-GWP refrigeration systems
increase, some individuals in the service contractor industry may see benefits through
increased sales; those are discussed in the macroeconomic section of the SRIA
Appendix.

B. Air Conditioning Costs

For regulated air conditioners, the following GWP limit would apply under the
Proposed Amendments:

e New AC Equipment: New equipment will be required to have refrigerants with
GWP less than 750.

The Proposed Amendments will require manufacturers to produce and sell AC
equipment that use a refrigerant with a GWP value less than 750 GWP. Manufacturers
have two main refrigerant options to meet the 750 GWP limit. One option is to use an
A2L (lower flammability) refrigerant and the other option is to use an A1 refrigerant
(refrigerant with no flame propagation under test conditions). The refrigerant
replacement options identified for R-410A are all Class A (nontoxic). AC equipment
using A2L refrigerants are widely available in other regions in the world (Japan, China,
Europe and Australia). The costs associated with A2L equipment includes mitigation
for its lower flammability properties, which includes preventing refrigerant leaks from
occurring and appropriate mitigation if leaks do occur. Depending on the A2L
refrigerant selected, there may be higher refrigerant costs or cost savings. The other
option is to use an A1 refrigerant.

Equipment and component manufacturers are currently conducting product testing to
use an A1 refrigerant with a GWP less than 750. The costs associated with this option
include product redesign and higher refrigerant costs. The incremental costs in this
analysis are meant to be representative averages for the available refrigerant options
which could be used to comply with the Proposed Amendments. The assumptions for
direct costs are detailed in the following sections.

1. Cost Methodology and Baseline Costs for AC.

The Proposed Amendments will require manufacturers to produce and sell AC
equipment that has higher upfront and ongoing costs for maintenance and repair than
the baseline. These costs include higher equipment and installation costs (upfront
costs) and higher repair and maintenance costs (ongoing costs). Staff first estimate
baseline costs and then estimate the costs to comply with the Proposed Amendments,
which are expressed as incremental costs above the baseline. Table 23 shows the
types of costs and industries incurring costs to comply with the limits for new AC
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equipment under the Proposed Amendments. While equipment pricing is complex,
and different manufacturers could use different strategies to pass on these costs,
CARB staff make a conservative assumption that all costs from deploying compliant
equipment for the California market are fully passed on to end users. Further details
on the upfront and ongoing costs are provided in the sections below.

Table 23. Industries Incurring Direct Costs under the Proposal for Stationary AC

Industries or entities

Type of Cost Industries Affected with Direct costs

Equipment
(upfront cost)
Transport and Storage

Equipment Manufacturers AC end-users

(e.g., owners of AC

Distributors/ Wholesalers

(ongoing) equipment
Installation in: single
and multi-family homes,
(upfront) .. . .
) Technicians commercial buildings,
and Maintenance d ‘dential
(ongoing) and non-residentia
9 : : buildings
Refrigerant Refrlgi/ll'z:z]?anciuszgpment such Es scholols and
(ongoing) ' ospitals)

and Distributors/ Wholesalers

Recordkeeping and

Labeling AC Equipment Manufacturers

i. AC Baseline.

The Proposed Amendments affect all types of ACs. For the purpose of this analysis,
CARB is categorizing this equipment into the following general categories consistent
with the F-Gas Inventory:

Room ACs: This category consists of small AC units that are factory sealed and used
for conditioning one room at a time. This includes window-mounted,
through-the-wall, portable units, packaged terminal ACs (PTAC), packaged terminal
heat pumps (PTHP) and dehumidifiers. Due to their small size and relatively low cost,
these units are used in private residences, apartments, as well as hotels, small offices,
and small shops. While other countries refer to ductless split ACs (mini splits) as room
ACs, these types of units are classified as central ACs in the United States and are
included in the categories described below.

Residential AC/Heat Pump (HP): This category of equipment is sometimes referred to
as “central” or “unitary” AC and includes non-ducted split systems and ducted split
and single packaged systems used in residences. In California, the most common type
of residential AC is a ducted system that uses a refrigerant to condition air in a central
location and the air is distributed to and from rooms by one or more fans and
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ductwork. Ducted systems can be split systems that connect an indoor and outdoor
unit via refrigerant piping or packaged systems that are factory sealed.

CARB tracks residential ACs and residential heat pumps as separate categories in the
F-Gas Inventory because of the interest heat pumps have received as a potential
strategy for reducing emissions from natural gas use related to heating homes. The
main difference between residential and commercial units is the size and capacity of
the system to condition larger spaces. Units under 65,000 Btu/hr are categorized as
residential, consistent with AHRI certification standards and the U.S. DOE energy
equipment categories in their energy conservation standards.®® According to AHRI
shipment data, approximately 96 percent of shipments are residential ACs

(AHRI, 2020b).

Commercial AC: AHRI certification standards and the U.S. DOE use 65,000 Btu/hr as
the size threshold to distinguish between ACs used in residential and commercial and
other non-residential settings. For the purpose of this analysis, the commercial AC
category includes AC units used in commercial buildings and non-residential uses such
as state buildings, schools and hospitals. While commercial ACs make up
approximately 4 to 5 percent of AC shipments, CARB distinguishes between two size
ranges of commercial equipment because of the difference in baseline cost and the
emission profile of these units. This category includes both ACs and heat pumps but
they are not disaggregated as separate categories.

o Commercial AC (Small to Medium): Units = 65,000 Btu/hr and < 135,000
Btu/hr are classified as small to medium, consistent with the U.S.DOE
equipment categories used in their energy conservation standards.%*

o Commercial AC (Large): Units = 135,000 Btu/hr are classified as large,
consistent with the U.S. DOE equipment categories used in their energy
conservation standards. ¢’

The majority of ACs sold in California today use the refrigerant R-410A, which has a
GWP value of 2,088, with the exception of room ACs, which have already begun to
transition to a lower-GWP refrigerant. Room ACs such as portable and window/wall
ACs are already available on the California market today with R-32, which has a GWP
value of 675. While the baseline refrigerant is predominately R-410A across different
AC categories, the average unit lifetimes, charge size and leak rates vary by
equipment type. Table 24 lists these baseline characteristics from CARB's F-Gas
Inventory (CARB, 2016). Staff use these factors to estimate emissions on a per unit
basis and in the cost impact analysis.

¢ 10 C.F.R. § 430.32 2017; 11 C.F.R. § 431.92 2016.
¢ 11 C.F.R. § 431.92 2016.
¢ Ibid.
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Table 24. Baseline characteristics for stationary AC

Baseline Average Average
Average End-of-
i GWP foti h Annual i
System Type Baseline (100- Lifetime | Charge Leak Life
y Refrigerant (Years) Size Leak
)Le; 4'3 (Ibs.) I?g/t)e Rate
0 (%)
Room AC - R-410A; ° °
window/wall R-32 1,382 12 1.54 2.0% 98.5%
Room AC - R-410A; ° °
oortable R-32 1,382 10 1.54 1.0% 98.5%
Room AC - R-410A; ° °
PTAC/PTHP R-32 1,382 12 1.0 2.0% 98.5%
RoomAC—= | g a10a | 2088 | 5 10 | 1.0% | 98.5%
dehumidifiers
Residential AC R-410A 2,088 15 8.157 5.3% 80.0%
Residential HP R-410A 2,088 15 7.5 5.0% 80.0%
Non-residential
AC
(= 65k R-410A 2,088 20 25 10.0% 56.0%
to <135,000k
Btu/hr)
Non-residential
AC o o
(= 135,000k R-410A 2,088 20 60 7.0% 20.0%
Btu/hr)

Projected Populations of Regulated AC Equipment: CARB staff used the F-Gas
Inventory to estimate the number of new ACs entering the California market to
quantify baseline emission and costs related to this regulation. The number of AC
units within California is growing, due to both continued construction of new buildings
and because more buildings are installing ACs. CARB estimates AC equipment
growth rates based on historical shipment data, housing and population projections
growth, and AC saturation trends. The F-Gas Inventory uses data from the following
sources to estimate stationary AC equipment populations:

e National shipment data from the AHRI from 1999 to 2018 (AHRI, 2020b).

e California shipment data from Heating, Air-conditioning and Refrigeration
Distributors International (HARDI, 2019).

e 2009 California Residential Appliance Saturation Surveys (RASS) (Palmgren
et al., 2010).

e U.S. Energy Information Agency (EIA) Residential Energy Consumption
Survey (RECS) (EIA, 2009a-d, 2013a-d, and 2018a-d).
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e Population and housing demographic information from the California
Department of Finance (California DOF, 2019 and 2020).

The number of AC equipment using F-Gases correlate strongly with population
(Barletta et al., 2013). However, based on annual AC equipment shipments from 2000
through 2018 tracked by AHRI (AHRI, 2020), AC usage has historically grown faster
than population growth in California, and if global warming continues, we expect this
trend to continue into the future (AHRI, 2020B). For residential ACs, staff estimates
equipment growth at 1.5 times that population growth (1.1 percent annual equipment
growth). For residential heat pumps, staff estimates equipment growth as double the
annual population growth (1.5 percent annual equipment growth). For all other AC
equipment categories staff estimates equipment growth as an equivalent one-to-one
correlation with population growth. In 2019, DOF projected annual average
population growth rate of 0.7 percent on average for the period between 2020 and
2040 (California DOF, 2019). Recently, DOF released the latest population forecast
which lowers the average growth rate to. 0.5 percent for the same time period
(California DOF, 2020a). Throughout this document, the updated growth rate
published by DOF in 2020 is used to project statewide growth in RAC, and to estimate
costs and emissions reductions from those systems. The figure below shows the
number of projected new ACs based on these growth rates.

The projected populations of regulated AC equipment through 2040 is given below:

Table 25. Projected Shipments of Stationary AC Equipment

Year New Air-Conditioning Units
Commercial | Residential | Small Self-Contained AC

2020 37,492 650,857 658,625
2021 37,662 655,807 677,060
2022 37,846 661,153 696,435
2023 38,041 666,878 716,788
2024 38,249 672,987 738,165
2025 38,471 679,540 750,317
2026 38,685 685,887 762,673
2027 38,894 692,105 775,259
2028 39,097 698,178 788,077
2029 39,295 704,084 801,130
2030 39,486 709,858 814,433
2031 39,671 715,441 823,199
2032 39,852 720,911 832,043
2033 40,027 726,210 840,955
2034 40,195 731,335 849,935
2035 40,357 736,288 858,986
2036 40,512 741,034 865,528
2037 40,660 745,601 872,078
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Year New Air-Conditioning Units
Commercial | Residential | Small Self-Contained AC

2038 40,800 749,924 878,624

2039 40,933 754,036 885,173

2040 41,059 757,919 891,723

Baseline Costs: The baseline costs for new residential and commercial AC equipment,
listed in Table 26, are based on U.S.DOE Technical Support Documents for their
energy conservation standards (U.S. DOE, 2015a, 2015b, 2016a and 2016b). CARB
staff obtained the baseline costs including manufacture production cost (MPC) and
retail cost for equipment, as well as installation, maintenance and repair costs from
U.S. DOE shipment-weighted product distribution projected by U.S. DOE for 2020 to
2040 and average cost per product. CARB staff obtained this information for the
“hot-dry” southwest region (California, Arizona, New Mexico and Nevada). Therefore
the average baseline costs used in this analysis take into account the range of product
prices, which vary by energy efficiency rating, type of product and size, and are
weighted by the distribution of products shipped to the southwest market. California
represents nearly 80 percent of the population in this region, therefore, the product
distribution for the southwest region from the U.S. DOE is expected to be a good
characterization of the California market, even with some variation in AC usage
between states.

CARB staff corroborated product distributions from U.S. DOE analysis (U.S. DOE,
2016a-b) by comparing shipment data submitted to CARB by the Heating, Air-
conditioning and Refrigeration Distributors International (HARDI). HARDI provided
annual shipments of residential ACs in California for the years 2013 through 2018 by
product type and efficiency rating (HARDI, 2019). Both the U.S. DOE and HARDI data
show that the majority (80 percent or more) of AC shipments are in the base efficiency
ranges. From 2023 onward, the product distribution shifts into higher base efficiency
ranges according to U.S. DOE energy efficiency standard compliance dates taking
effect. This is taken into account in the costs staff used to characterize the baseline.
The baseline upfront costs (equipment retail and installation costs) are amortized using
a 5 percent real interest rate, a 15-year life for residential equipment and 20-year life
for commercial equipment to reflect end-user financing.

Table 26. Baseline Costs for AC Equipment in 2023 ($2018)

SRR Commercial
Cost Residential | Residential AC/HP AC/HP
Categories Central AC | Central HP (Small - (Large)
Medium) g

Equipment Retail Costs ($) $3,300 $4,655 $8,875 $21,120

Installation Costs ($) $1,790 $2,020 $4,290 $6,600
Amortized Upfront Costs

(Equipment Retail + Installation) $7.356 $9.646 $21,128 $44,486
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Commercial

+ Lifetime Maintenance and Repair)

Cost Residential | Residential AC/HP Co;ncr:\;alslal
Categories Central AC | Central HP (Small - (Large)
Medium) g
Annual Maintenance/Repair Costs (3$) $70 $105 $945 $810
Lifetime Maintenance/Repair Costs ($) $1,050 $1,575 $18,900 $16,200
Lifetime Unit Costs (3)
(Amortized Upfront $8,406 $11,221 $40,028 $60,686

The cost of ACs have generally decreased over the last several decades, even with
product redesigns and the introduction of new energy conservation standards.

Economic literature and historical data (Desroches et al., 2013) suggest that the costs
of AC products trend downward over time according to “learning” or “experience”

curves, unlike refrigeration where this data is not available for customized large

refrigeration systems.®® CARB incorporates an experience curve® to estimate future

baseline costs of products as follows:

b
X - Xﬂat -
P = PG(X_O) b _ PO (X—o) — PQE' at

where,

P = price of the unit

P, = price of the first unit of production
X = cumulative production

X, = initial cumulative production

b = experience rate parameter

t = time variable, equal to the difference between the base year and any given year

a = exponential parameter of the time variable

% Staff estimates the initial cumulative production at 200 million units sold to California from 1978 to
2015 based on CARB's F-Gas Inventory. Staff use 0.163 as the experience rate parameter consistent

with the U.S. DOE.
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Staff uses a learning rate of 11 percent,®® which represents the percentage reduction
in cost that occurs with each doubling of cumulative production consistent with the
U.S. DOE (Figure 9). ¢

Figure 9. Long-Term Decrease in Residential AC Costs
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ii. Incremental Cost Methodology for AC.

CARB staff estimate the incremental cost to comply with the Proposed Amendments
as a percentage above baseline. Incremental costs were estimated by seeking input
from stakeholders during public working group meetings, stakeholder meetings and
surveys as described in Section XI. The incremental cost to comply with the Proposed
Amendments vary depending on the specific alternative refrigerant selected. Cost
impacts for room ACs are not included in this analysis as products are available today
at the same or lower cost as equipment using R-410A and a full transition to a
refrigerant with a GWP less than 750 is not expected to increase costs (UNEP, 2015;
JMS Consulting, 2018). Staff estimated average incremental costs for stationary AC,
which takes into account a range of refrigerant options and the associated residential
and commercial equipment costs.

¢ The learning rate (LR) is found from the formula LR = 1 — 27, where b is the experience rate
parameter of 0.163.
¢ Figure adapted from Desroches et al., 2013.
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To obtain incremental costs per system in dollars, the incremental cost percentages
were multiplied with the baseline costs for each type of air conditioning system, i.e.
Incremental Cost per System (in 2018%) = Baseline Cost per System (in 2018%) x
Incremental Cost as a Percentage above Baseline. All upfront costs were amortized
over 15 to 20 years, depending on the average lifetime for different types of
equipment, and using a 5 percent annual interest rate, to reflect end-user financing.
Staff applies the learning rate described in the previous section to incremental costs
under the Proposed Amendments from 2023 to 2040 and estimates the cumulative
sales consistent with the number of new ACs.

Energy Efficiency: Alternative refrigerants either match or have better performance in
terms of energy efficiency compared to baseline (Pham and Sachs, 2010). However, it
is uncertain what the market penetration of the various alternative refrigerants will be
and whether manufacturers will use this efficiency to meet U.S. DOE energy efficiency
standards in place of other features for California equipment. Due to these
uncertainties, staff did not model energy efficiency savings for end-users.

2. Upfront Equipment and Installation Costs for AC.

Equipment Costs: The majority of AC and refrigeration equipment manufacturers
selling equipment to California are international corporations which are transitioning
product lines away from high GWP refrigerants and have invested billions to bring
next generation refrigerants and equipment to market (JMS Consulting, 2018).
Equipment manufacturers can select an A2L or A1 refrigerant to comply with the 750
GWP limit. Regardless of which refrigerant option manufacturers elect to use to
comply, changing refrigerants requires system design changes. Even refrigerants that
are "near drop in” replacements require design changes to optimize system
performance. AC manufacturers incorporate design changes through design cycles to
ensure that new equipment meeting all regulatory requirements are available as
needed for commercial introduction.

The 2023 compliance date was selected by CARB to allow industry to incorporate a
refrigerant change into their ongoing design cycle to meet new U.S. DOE energy
conservation standards. CARB had initially proposed a compliance date of 2021.
CARB shifted this date to 2023 in order to minimize cost impacts by aligning with the
ongoing design cycle, as requested by industry (AHRI et al., 2018). Aligning design
cycles significantly reduces the anticipated cost impacts associated with major design
cycles, enabling industry to move quickly and efficiently to new equipment designs
(JMPS Consulting, 2018).
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The cost of a design cycle for equipment manufacturers to redesign product lines
traditionally costs $20 to $50 million depending on the timing and complexity of
redesign (JMS Consulting, 2018).7° According to AHRI, equipment manufacturers
anticipate spending an average of $21 million per manufacturer to bring AC products
to market for California that comply with the Proposed Amendments.”’

Manufacturers will balance refrigerant cost against other properties of the refrigerant,
which can add to design costs. For example, a low-cost refrigerant might require
more extensive component redesign while a more expensive refrigerant might offer
cost savings or efficiencies elsewhere, or other benefits that are not related to cost.
Manufacturers will select a refrigerant that presents a balance of tradeoffs that
minimizes product costs and aligns with their strategic priorities to transition
refrigerants across different market segments and AC applications.

The AC industry has a history of continually innovating to deliver products with higher
efficiency and performance at lower costs while phasing out environmentally harmful
refrigerants under the Montreal Protocol. As with past refrigerant transitions and
redesigns, added costs are expected, at least initially. Depending on the choice of
refrigerant, there may be added costs for design changes to components such as
compressors, increases in commodity metal costs, or additional safety features for A2L
refrigerants. These costs can be offset by reduced charge sizes, increased efficiency
and other benefits of next generation refrigerants. In addition, the cost to transition
refrigerants can be minimized through advances in manufacturing and efficiency
improvements, which reduce lifecycle costs.

Based on cost analysis provided by equipment manufacturers to CARB, the
incremental costs of compliant equipment is estimated to range 5 to 10 percent
higher compared to baseline retail costs (see Table 27).

The incremental costs of compliant AC equipment is expected to decrease as
production increases. CARB incorporates a learning curve as described in earlier in
this section under baseline costs, which takes into account diminishing incremental
costs relative to baseline as cumulative production increases. CARB staff take a
conservative approach that compliant equipment are developed and sold exclusively
for the California market. However, as other states commit to taking action on high-
GWP HFCs, demand for these products is expected to expand into other market
segments.

70 Ibid.

"1 The basis of these costs estimates includes a survey of AC equipment manufacture conducted by
CARB and cost analysis provided during stakeholder meetings as described in Section XI. Public
Process for the Development of the Proposed Action.

100



Table 27. Incremental Equipment Costs for New AC Systems

Commercial Commercial
Cost Residential | Residential AC/HP AC/HP
Categories Central AC | Central HP (Small - e o)
Medium) 9
Total Incremental
Equipment
Costs . +5% +5% +10% +6%
(compared to baseline
retail)
(%)
Basell?g) Retail $3,300 $4,655 $8,875 $21,120
Total Incremental
Equipment +$165 +$213 +$908 +$1,196
Costs
(%)

Installation Costs: The installation process will remain largely the same as for baseline
R-410A equipment. However, for A2L products, installers would need to be trained to
ensure that they are fully equipped to install A2L systems. Training for A2L equipment
is expected to be incorporated into existing training programs. Many of the tools
used for current R-410A can be used for A2L refrigerants. Technicians will largely be
able to replace older tools with ones that are also rated for A2Ls as their older tools
are retired at the end of their useful life. The pipework installation is exactly the same
as R-410A. While most systems come factory charged, installers transporting
refrigerant cylinders will need store them vertically, vehicles must have a flammable
gas placard, ($5 to $40) and class B fire extinguishers ($30 to $60). If manufacturers
comply with the Proposed Amendments using an A1 refrigerant, there will be no
change in installation costs. The cost range for installing AC systems with a refrigerant
less than 750 GWP ranges from zero to 6 percent higher. To represent an average
scenario, staff estimate installation costs at 3 percent higher for AC systems with the
Proposed Amendments in effect (see Table 28).

Table 28. Incremental Installation Costs for New AC Systems

Commercial Commercial
Cost Residential | Residential AC/HP AC/HP
Categories Central AC | Central HP (Small - (Large)
Medium) g
Total Incremental
Installation +3% +3% +3% +3%
Costs
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CRUTITEEE Commercial
Cost Residential | Residential AC/HP AC/HP
Categories Central AC | Central HP (Small - e
Medium) 9
(%)
Baseline Installation
Costs $1,790 $2,020 $4,290 36,600
($)
Total Incremental
Installation +$54 +$61 +$129 +$198
Costs
($)

3. Ongoing Maintenance and Repair Costs for AC.

CARB anticipates that much of the routine servicing and repairs will be the same as for
a baseline system. Many repairs do not involve adding refrigerant, so many of the
routine repair items like replacing electronics, motors, etc., are expected to be the
same for baseline R-410A systems. In most cases, the cost of labor or equipment
components are the majority of the repair cost. In the event a system requires a
refrigerant recharge, there may be a change in refrigerant cost. Refrigerant costs may
not increase for alternative refrigerants currently in mass production. In fact, there is
an opportunity for cost savings for refrigerant that require less charge size for the
same capacity system and as systems become more leak tight, there is less potential
for leakage. However, new, more complex molecules, such as HFO blends and blends
with trifluoroiodide (CF;l) are expected to be more expensive. Industry has indicated
to CARB that new refrigerant blends that would comply with the Proposed
Amendments may be two to five times the cost of R-410A at the point of sale to the
equipment manufacturer.

The average price of R-410A to the equipment manufacturer today is about $3.00 per
pound. It is typical for new refrigerant blends to be more expensive initially and for
prices to come down as production increases. While the refrigerants used to comply
with the Proposed Amendments are also being deployed around the globe, it is
speculative to predict how refrigerant prices may come down in the future. As with
current R-410A equipment, refrigerant costs are expected to account for a small
portion, less than one percent of the total cost of ownership over the lifetime of the
equipment.

Maintenance and repair costs reflect annualized labor and material costs for

maintaining and operating of AC equipment and for replacing components that have
failed. There is no change in labor time for an A1 alternative. However, for an A2L
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alternative, there may be an increase in labor time because of additional safe handling
processes that will be required with the introduction of A2Ls. For example, in the
event that a refrigerant leaks, the technician will have to evacuate and purge the
system with dry nitrogen before they can repair the leak. This is a best practice
already but will be required for an A2L system. As with the installation, technicians will
need to be trained to work on A2L systems and will need to verify that their tools
(gauge manifolds, recovery pumps, leak detectors and recovery cylinders etc.) are
suitable for use with A2Ls. CARB estimates the incremental cost for servicing and
maintenance to be 5 percent. This reflects an extra thirty minutes to an hour of labor
time and more expensive replacement parts or the use of a refrigerant that may be
more expensive.

Table 29. Incremental Maintenance and Repair Costs for New AC Systems

Commercial )
Commercial

Cost
Categories

Residential
Central AC

Residential
Central HP

AC/HP
(Small -
Medium)

AC/HP
(Large)

Total Incremental
Maintenance
and Repair
Costs
(%)

+5%

+5%

+5%

+5%

Baseline Lifetime
Maintenance
and Repair
Costs
($)

$1,050

$1,575

$18,900

$16,200

Total Lifetime
Incremental Maintenance
and Repair
Costs
(%)

+$53

+$79

+$945

+$810

4. Total Costs - Air Conditioning.

The primary reason for cost increases for AC systems associated with the Proposed
Amendments is costs incurred at the manufacturing level. Staff assume all costs are
passed on to end-users as higher upfront costs for equipment. A summary of per unit
costs are provided in Table 30. The total incremental upfront costs is the equipment
and installation cost added together and amortized to reflect end-user financing at a 5
percent real interest rate across the lifetime of the equipment—15 year average for
residential; 20 year average for commercial. The total incremental ongoing costs per

unit come from the added cost of maintenance and repair.
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To calculate total costs (Table 31) for the Proposed Amendments for regulated AC
equipment, the annual incremental costs per system (Table 30) are multiplied by the
number of new or existing systems that are affected by the rule (Table 25). For
example, Annual Total Costs for AC = (Number of new units affected by rule per year)
x (Incremental cost per unit). The total lifetime costs in Table 30 below are represent
the annual amortized cost multiplied by the average equipment lifetime (15 years for
residential and 20 years for commercial equipment). System populations affected by
the Proposed Amendments for refrigeration are discussed in Section VIII.B.i. Sales
tax is included in the baseline costs.

Table 30. Total Incremental Costs for Per Unit for New AC Equipment ($2018)

CEmITErEE Commercial
Cost Residential | Residential AC/HP AC/HP
Categories Central AC | Central HP (Small - (Large)
Medium) g
Upfront Costs (Equipment
+ Installation)
Equipment Retail ($) +$165 +$213 +$908 +$1,196
Installation ($) +$54 +$61 +$129 +$198
Total Upfront ($) +$219 +$274 +$1,037 +$1,394
gr/r;lc;::)zed Annual Upfront 1§21 1626 1483 +$112
Ongoing Costs
(Maintenance/Repair)
Lifetime ($) +$53 +$79 +$945 +$810
Annual ($/year) +%$4 +$5 +$47 +%$41
Total Incremental Costs
Total Lifetime ($) +$369 +%$474 $2,608 $3,048
Total Annual (%) +$25 +$32 +$130 +$152

Table 31. Annual Incremental Costs for the Proposed Amendments for New AC
Systems (Millions 2018%)

Equipment Service Total
Year and Installation | and Maintenance
Costs Costs Sk
2022 $0 $0 $0
2023 $18.0 $4.45 $22.4
2024 $36.0 $8.93 $44.9
2025 $54.0 $13.5 $67.5
2026 $72.2 $18.0 $90.2
2027 $90.4 $22.6 $113
2028 $109 $27.2 $136
2029 $127 $31.9 $159
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Equipment Service Total
Year and Installation | and Maintenance

Costs Costs CeRiE

2030 $145 $36.6 $182

2031 $164 $41.3 $205

2032 $182 $46.1 $228

2033 $201 $50.9 $252

2034 $219 $55.7 $275

2035 $238 $60.5 $298

2036 $256 $65.4 $322

2037 $275 $70.3 $345

2038 $279 $72.5 $352

2039 $283 $74.7 $358

2040 $287 $76.8 $364

Annual Average $160 $41 $201
Cumulative (2022 -2040) $3,036 $777 $3,814

5. Cost to Typical Businesses — Air Conditioning.

Manufacturers are responsible for selling ACs meant to use a refrigerant with less than
750 GWP in California. The Proposed Amendments requires manufacturers to build
and sell compliant AC systems and keep records of their sales to California as part of
their regulatory requirements. Stationary AC manufacturing is concentrated in
relatively few multinational corporations. Seven large manufacturers supply over 95
percent of the U.S. central ACs and heat pumps market, including California (U.S.
DOE, 2016a). These businesses have manufacturing facilities in the U.S., but there are
no AC manufacturers building systems in California. The majority of room ACs are
produced overseas in Asia and imported into the United States. While there are no
AC manufacturers building systems in California, this analysis is included to provide
further information to stakeholders.

A transition to products that meet the GWP limit under the Proposed Amendments is
already underway for room ACs. Room ACs using R-32 (GWP 675) are already
available on the market today in California at cost parity with equipment using R-410A.
These products are manufactured in Asia where manufacturers have already converted
facilities to produce AC equipment using A2L refrigerants. Establishing a 750 GWP
limit for room AC products is not expected to increase cost but guarantees emissions
reductions from increased sales of lower GWP ACs relative to R 410A.

Residential and commercial central AC/HP manufacturers will comply with the
Proposed Amendments by developing new product lines for California. AC
manufacturers are producing products for the international market to use refrigerants
with a GWP less than 750. Developing products for California does require additional
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investment to adapt lower-GWP refrigerant technology to the types of systems used
most commonly in the U.S. and California, which are ducted systems.

It is typical for companies to invest additional research and development to adapt new
technologies to expand into another region with different building designs and
regulatory frameworks, such as different codes and standards. The cost to transition
products includes research and development, facility retrofits, testing and certifying
new products and training employees as well as technicians and contractors. CARB
estimates the cost to a typical manufacturer to be approximately $20 million per year,
and corroborated by information provided from AHRI. While there are 200
manufacturers of AC equipment in the United States, seven major manufacturers
account for over 95 percent of sales. For average costs, CARB considers cost impacts
to the seven major manufacturers and assumed equal market share for residential and
commercial AC products. Depending on market share, manufacturers may have
higher or lower costs.

In response to comments from DOF, CARB conducted an analysis of compliance costs
as a proportion of business revenue for typical and small businesses. This includes an
analysis for AC manufacturers, who are directly impacted by this regulation. CARB
assumes the incremental equipment costs are passed on from AC manufacturers to
the end-users but it is also possible that manufacturers will absorb some of the cost to
comply. Based on publically traded information, the average sales revenue for an AC
manufacturer affected by this regulation ranged from $2 to $24 billion per
manufacturer in 2019 with an average of $13 billion per year per manufacturer
(MarketWatch, 2020a-f). In comparison, the compliance cost for manufacturers, which
is estimated to be $20 million per year on average. This incremental cost, is 0.2
percent on average compared to the sales revenue reported in 2019.

These costs include a premium for California-specific products. However, California is
the most populous State in the United States and therefore constitutes a significant
fraction of the U.S. appliance market. While manufacturers have indicated that sales
of less than 750 GWP ACs will be exclusively for California, the State represents
approximately 12 percent of U.S. population and as such, represents a significant
portion of the U.S. market. As other states commit to action on HFCs, it is possible
that economies of scale may lower the incremental costs provided in this analysis as
the market expands (USCA, 2019 and 2020). For example, the Washington State
Building Council has adopted ASHRAE 15-2019 and the third edition of UL 60335-2-
40, which allows the use of A2L refrigerants in direct systems such as residential and
other commercial ACs.

In addition, these costs also includes incremental cost for AC manufacturers to comply
with recordkeeping and labeling requirements. The Proposed Amendments add
recordkeeping requirements for AC manufacturers. These businesses are required to
maintain records and make them available upon a request. In addition, the Proposed
Amendments includes requirements for manufacturers to clearly display the date of
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manufacture, refrigerant and charge size. CARB generally expects that these
requirements are consistent with current business practices. However, CARB added
cost estimates for additional labor hours in the event that manufacturers make any
adjustments to their recordkeeping or inventory practices and to address costs to
report to CARB upon request. Staff estimate 100 hours for a software to adjust
recordkeeping and labeling practices initially at $73.8 per hour (U.S. BLS, 2019a; U.S.
BLS, 2019b). In addition, staff estimates 8 hours a quarter (32 hours a year) thereafter
for an office technician at $27.52 per hour (U.S. BLS, 2019a; U.S. BLS, 2019b). The
total cost per manufacture is $23,200 by this estimate over the regulatory lifetime.
This estimate includes reporting time in the event CARB requests records from
manufacturers. While none of the AC manufacturers are located in California, the
incremental costs per unit are inclusive of the recordkeeping and labeling costs.
Assuming costs related to recordkeeping are passed to California consumers, the
incremental cost per AC is $0.01 which is included in the incremental cost for AC
equipment which is included in the incremental cost for AC equipment.

The cost impact to manufacturers in this analysis is conservative. Cost estimates for
refrigerant transitions and equipment redesigns are typically higher than what is
actually experienced (Desroches et al., 2013). Part of the reason for this is that
manufacturers have become increasingly efficient at redesigning their products and
are constantly working on developments to minimize their own costs by
counterbalancing expensive improvements with savings elsewhere (Goetzler et al.,
2016; JMS Consulting, 2018; Gloél et al., 2014). In addition, manufacturers build
ongoing research and development and redesign costs into product prices. For these
reasons, it is possible that the cost impacts may be lower. While equipment pricing is
complex and different manufacturers could use different strategies to pass on these
costs, staff assume all costs from deploying compliant equipment for the California
market are passed on to end-users.

Table 32. Direct Costs on a Typical Business — AC Manufacturer

Costs to Typical AC Manufacturer
Year Costs ($Million)
2022 $0
2023 $20.7
2024 $20.7
2025 $20.7
2026 $20.8
2027 $20.8
2028 $20.8
2029 $20.9
2030 $20.9
2031 $20.9
2032 $20.9
2033 $21.0
2034 $21.0
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Costs to Typical AC Manufacturer
Year Costs ($Million)
2035 $21.0
2036 $21.0
2037 $21.0
2038 $21.0
2039 $21.0
2040 $21.0

The vast majority of businesses in California across all business sectors use AC. All
businesses purchasing and operating an AC after 2023 will be affected by the
Proposed Amendments. About 700,000 new commercial ACs will be sold for use in
California from 2023 to 2040. Since most commercial facilities will use more than one
AC to provide cooling, this represents a maximum number of commercial businesses
affected by the Proposed Amendments. The direct costs to typical businesses who
purchase a new commercial AC system compliant with the Proposed Amendments are
shown in Table 33 below. On average, compliant equipment is expected to cost
owners and operators of commercial systems an average of 5 to 7 percent above the
baseline cost over the lifetime of the equipment based on cost analysis provided to
CARB by manufacturers. All businesses and non-residential facilities either installing
an AC in new construction or replacing an AC are expected to experience higher
costs, as shown below, beginning 2023.

Table 33. Commercial AC/HP Costs ($2018)

. Baseline Incremental Lifetime
Baseline r L.
Lifetime Costs Incremental
End-Use Costs? |
(Annual) Costs (Annua Costs
(Total) Amortized) (Total)
Commercial
écr;/;r— $2,001 $40,028 +%$130 (+7%) +$2,608 (+7%)
Medium)
Commercial
AC/HP $3,034 $60,686 +$152 (+5%) +$3,048 (+5%)
(Large)

@ Baseline costs are for year 2023.

In response to comments from DOF, CARB utilized data from the California Buildings
Energy Consumption Survey (CBECS) (EIA, 2016a-b) and U.S Census data (U.S. Census
2020a and b) to analyze average revenue and employment by business type and size,
including an estimate of AC costs per square footage. The baseline cost for AC is $7
per sq ft and the incremental cost is on average $0.02 per sq ft. Staff calculated this
estimate using the baseline cost for both a small to medium AC and large AC and
using an assumption used in industry of 1 ton of cooling for every 500 sq ft of
commercial floor space: $Cost per sq ft = (tons of cooling) x (sq ft/ton) x ($ cost). For
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example, a large AC on average provides 20 tons of cooling capacity: $Incremental
cost per sq ft = (20 tons) X (500 sq ft/ton) / ($152 incremental cost per year) = $0.015
per sq ft per year. A small to medium AC on average provides 10 tons of cooling
capacity: $Incremental cost per sq ft = (10 tons X 500 sq ft/ton) / ($130 incremental
cost per year) =$0.0026. On average, the incremental cost is $0.02 sq ft per year for
commercial floor space. Baseline costs per sq foot follow the same calculation and use
the baseline costs listed in Table 33.

CARB found that for businesses with more than 100 employees, the average floor
space per establishment is approximately 100,000 square feet (sq ft). Generally
buildings larger than 100,000 sq ft will use a chiller. The average building size using
commercial ACs with an incremental cost are about 50,000 sq ft. The average
incremental cost for a low-GWP AC for a building of this size is about $1,000 per year
($0.02/sq ft x 50,000 sq ft). It is common for commercial buildings to use multiple AC
systems to accomplish their cooling needs and a building of this size would likely
require multiple small to medium ACs or fewer very large commercial ACs. The
baseline cost for AC equipment for a building of this size could be $350,000 or more.
The baseline cost per AC unit ranges from $7 per sq ft on average ($7 per sq ft x
50,000 sq ft = $352,000).

CARB staff compared the incremental cost to a range of average revenue from major
business sectors. The average revenue ranges from about $70 to $200 million a year
for a typical business and $1 to $6 million for a small business (US Census, 2012 and
2018). The incremental cost for a low-GWP AC ranges is an average of $1,000 a year
is to less than 0.0001 percent of the annual revenue from a typical business in
California.

6. Cost to Small Businesses - Air Conditioning.

None of the AC manufacturers qualify as small businesses. For end-users who will use
new ACs, the costs per AC are not expected to be different for small businesses
compared to the costs experienced by typical businesses. However, staff completed
an analysis to confirm this assumption. The average small business establishment is
6,600 sq ft. This means lower impacts because less cooling power is needed and that
translates to either fewer AC units and/or smaller ACs compared to a typical business
with 50,000 sq ft.

For example, at 500 sq feet per ton of cooling, a 6,600 sq ft commercial building
requires 14 tons of cooling capacity to provide air conditioning to this space. Cooling
this 6,600 sq ft of a commercial floor space would require an AC with a baseline cost
of $50,000 ($7 per sq ft x 6,600 sq ft) and an incremental cost of about $140 per year
($0.02 per sq ft per year x 6,600 sq ft). Staff compared this to a range of average
revenue from major business sectors and the average revenue ranges from about $1
to $6 million for a small business (US Census, 2012 and 2018). The incremental cost

109



for a lower-GWP AC is an average of $141 a year ranges which is 0.01 percent to less
than 0.002 percent of the annual revenue from a typical small business in California.

7. Cost to Individuals - Air Conditioning.

Individuals who purchase new AC systems will incur incremental costs beginning in
2023. This includes homeowners, and landlords who purchase and operate residential
AC/HP manufactured after 2023. The cost of the most affordable type of AC
equipment, room ACs, will not change. For residential AC/HP, the total incremental
cost, including equipment, installation and maintenance/repair, is estimated to
increase by $369 to $474 ($422 on average) (see Table 29) which is equivalent to a

4 percent higher cost for the end-user over the lifetime of the equipment compared to
baseline (see Table 33). On average this is an incremental cost of $28.50 per year
($25 for an AC and $32 for a heat pump). Approximately half a million new residential
AC/HPs are sold for use in California each year, and the majority are replacements for
old units in existing housing units which have reached end-of-life. California DOF
estimates approximately 100,000 construction permits issued for single and multi-
family housing in 2019 (California DOF, 2020b). This can be used for approximation
for the number of ACs which are installed in new housing units each year.

Table 34. Residential AC/HP Cost ($2018)

. Baseline Incremental Lifetime
Baseline e L
Lifetime Costs Incremental
End-Use Costs? A |

(Annual) Costs ( nnua Costs

(Total) Amortized) (Total)
Residential | ¢560 $8,406 +$25 (+4%) +$369 (+4%)
E";S'de”t'a' $748 $11,221 +$32 (+4%) +$474 (+4%)

3Baseline costs are for year 2023.

In California, 55 percent of occupied housing units are occupied by owners and

45 percent are renter-occupied (U.S. Census 2020a and b). Therefore, it is assumed
that about 55 percent of the incremental cost for compliant residential AC/HP will be
incurred by homeowners and 45 percent by landlords. In response to comments from
DOF, CARB conducted an analysis of cost impacts to individuals in different income
brackets using data from the U.S. Census American Housing Survey and American
Community Survey (U.S. Census 2020a-b). CARB found that housing units are more
likely to be owner-occupied at higher income levels. The average household income
for owner-occupied housing is $100,000 a year while the average household income
for renter-occupied housing is $52,000. Therefore, the cost of complaint AC are more
likely to be incurred by Californian’s in higher income brackets who own their homes
while landlords incur the incremental residential AC/HPs used by individuals in lower
income brackets.
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As an example, and based on costs shown in Table 34 above, if a homeowner making
the average income in California of $75,000 needed to purchase a new residential AC
system, it would cost an average of $8,406 (Table 34) which would be $560 per year
assuming the AC was financed. The incremental cost for a lower-GWP AC would be
$369 over the lifetime of the equipment which comes out to an extra $25 per year.
The annual incremental cost represents 0.03 percent of the average income for
homeowners in California ($75,000).

About 40 percent of Californian’s earn less than $50,000 a year. The midpoint of the
income range in this bracket is $25,000 per year. The annual incremental cost of $25
per year for a residential AC represents 0.1 percent of this level of income. At this
income level, central ACs are still the most common type of AC to own. However it is
more common to use a room ACs in this income bracket than in higher income
brackets (see Figure 10). These ACs are lower cost options, which are more suitable
for cooling single rooms or smaller spaces than multiple rooms or large homes.

Figure 10. AC Ownership by Income Level’?
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In 2018, the median value of a home in California in 2018 was $546,800 (U.S. Census
2020a and b). The incremental costs relative to home values represents a change in
housing costs of less than 0.1 percent. The cost of energy will continue to be the
larger portion of AC ownership after the initial equipment and install cost. The
average household electricity use for an AC system is about 2,177 kWh/house per year
in the mixed-dry/hot-dry region, which includes California (EIA, 2018e). At a $0.19 per
kWh (EIA, 2019), which is the average cost in California for 2018, a homeowner can
expect to spend approximately $6,205 on average on energy over the lifetime of their
system. The new U.S. DOE standards taking effect are expected to reduce the energy

72 Ibid.
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use associated with residential systems by about 4 percent (U.S. DOE, 2016a). While
energy use is not expected to change as a result of this regulation, the net effect of
the Proposed Amendments and new U.S. DOE regulations will be higher upfront cost
for equipment and lower energy costs than the units sold today.”®

While not included in this analysis, there are a variety of incentives offered by utilities
for the purchase of new more efficient units. These incentives will continue to assist
home and building owners to offset upfront costs of new systems which are more
energy efficient than older equipment. The cost impacts to end-users who own and
operate commercial ACs are discussed in the preceding section.

C. Macroeconomic Impacts
1. Methods for Determining Economic Impacts.

This section describes the estimated total impact of the Proposed Amendments on the
California economy. The Proposed Amendments will result in incremental cost and
cost-savings for businesses to comply with the regulation. These costs result in direct
changes in expenditures in the economy as these cost are passed on to business and
individual end-users. These changes in expenditures by end-users will indirectly affect
employment, output, and investment in sectors that supply goods and provide
services to affected businesses.

These direct and indirect effects lead to induced effects, such as changes in personal
income that affect consumer expenditures across other spending categories. The total
economic impact is the sum of these effects and are presented in this section. The
total economic impacts of the Proposed Amendments are simulated relative to the
baseline scenario using the cost estimates described in Section C. The analysis
focuses on the changes in major macroeconomic indicators from 2020 to 2040
including employment, output, personal income, and gross state product (GSP). The
years of the analysis are used to simulate the Proposed Amendments through more
than 12 months post full implementation.

Regional Economic Models, Inc. (REMI) Policy Insight Plus Version 2.4 is used to
estimate the macroeconomic impacts of the Proposed Amendments on the California
economy. REMI is a structural economic forecasting and policy analysis model that
integrates input-output, computable general equilibrium, econometric and economic
geography methodologies.” REMI Policy Insight Plus provides year-by-year estimates
of the total economic impacts of the Proposed Amendments, pursuant to the
requirements of SB 617 and the California DOF.”> CARB uses the REMI single-region,

3 The higher upfront equipment costs due to new U.S. DOE requirements are included in the baseline.
74 For further information and model documentation see: https://www.remi.com/model/pi/.

75 Senate Bill 617 (Calderon, Stats. of 2011, Ch. 496; amending Gov. Code §§ 11346.2, 11346.3,
11346.5, 11346.9, 11347.3, 1139.1, 13401, 13402, 13403, 13404, 13405, 13406, 13407 and adding Gowv.
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160-sector model. Several adjustments were made to the model reference case to
reflect the impacts of COVID-19 and to reflect the DOF conforming forecasts.

First, the REMI model’s National Control was updated with a short-term national
forecast based on the U.S. Economic Outlook for 2020-2022 from the University of
Michigan’s Research Seminar in Quantitative Economics (RSQE)” release on April 9,
2020, which was made available in the latest REMI model. Second, the National and
Regional Controls in REMI were updated to reflect the most recent Department of
Finance conforming forecasts which include population projections dated January
2020 and U.S. real GDP forecasts, and California civilian employment growth numbers
Dated May 2020. Because the DOF forecasts only extended to 2023, CARB staff
assumed that post-2023, U.S. income and employment would continue to grow at the
same rate as projected in the RSQE forecast, while California civilian employment
would continue to recover at the rate forecasted by the DOF, until it returned to
baseline levels.

2. Inputs of the Assessment.

The estimated economic impact of the Proposed Amendments are sensitive to
modeling assumptions. This section provides a summary of the assumptions and
inputs used to determine the suite of policy variables that best reflect the
macroeconomic impacts of the Proposed Amendments. The direct costs and savings
estimated in Section C are translated into REMI policy variables and used as inputs for
the macroeconomic analysis.”’

The requirements for low GWP refrigerants in AC systems are estimated to add an
incremental cost to the AC equipment, installation, and maintenance for both
residential and commercial equipment, as described in Section VIII.C. These costs are
expected to be passed through to end-users of these systems (i.e. businesses and
households).

The costs incurred by businesses that use AC are input into the model as an increase
in production costs for the affected industry. The share of costs incurred across
different sectors are assumed to be distributed according to their share of capital
expenditures on structures as shown in (U.S. Census, 2019).

Code §§ 11342.548, 11346.36, 11349.1.5); Department of Finance Standardized Regulatory Impact
Assessment For Major Regulations, Cal. Code Regs., tit. 1, §§ 2000 et seq.

76 This update assumes that the economic contraction is sever but that aggressive federal response to
the pandemic maintains the possibility of a vigorous recovery: https://Isa.umich.edu/econ/rsge.html.
77 Refer to Section G: Macroeconomic Appendix for a full list of REMI inputs for this analysis.
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3. Results of the Assessment.

The results from the REMI model provide estimates of the impact of the Proposed
Amendments on the California economy. These results represent the annual incremental
change from the implementation of the Proposed Amendments relative to the baseline
scenario. The California economy is forecasted to grow through 2040, therefore,
negative impacts reported here should be interpreted as a slowing of growth and
positive impacts as an acceleration of growth resulting from the Proposed Amendments.
The results are reported here in five year intervals from 2020 through 2040.

i. California Employment Impacts.

Table 35 presents the impact of the Proposed Amendments on total employment in
California across all private industries and the public sector. Employment comprises
estimates of the number of jobs, full-time plus part-time, by place of work for all
industries. Full-time and part-time jobs are counted at equal weight. Employees, sole
proprietors, and active partners are included, but unpaid family workers and
volunteers are not included. The employment impacts represent the net change in
employment across the economy, which is composed of positive impacts for some
industries and negative impacts for others. These impacts are derived from simulation
results from the REMI model and represent an approximation of changes to projected
baseline economic conditions. The Proposed Amendments are estimated to result in an
initial slight increase in employment growth through 2025, followed by a decrease in
employment growth through 2040. These changes in employment represent 0.01
percent of baseline California employment.

Table 35. California Employment Impacts

Impact 2020 2025 2030 2035 2040
California 20,946,451 | 23,781,456 | 24,751,250 | 25,011,315 | 25,693,353
Employment
% Change 0.00% 0.00% 0.00% -0.01% 0.00%
Change in Total 0 277 -668 -1,274 -1,158
Jobs

The total employment impacts presented above are net of changes at the industry
level. The overall trend in employment changes by major sector are illustrated in
Figure 11. Table 36 shows the changes in employment by industries that are directly
impacted by the Proposed Amendments. As the requirements of the Proposed
Amendments go into effect there is initially a slight acceleration of job growth due to
expenditures on installation and maintenance activities directed at the contractor
industries. Over time the increased production costs for business end-users of
commercial refrigeration and chillers and AC equipment and the increase in consumer
prices for AC equipment result in a slight decrease in job growth, primarily in the
major sectors of Retail and Wholesale and Services.
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Figure 11. Job Impacts by Major Sector
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Table 36. Job Impacts by Primary and Secondary Industries

Industry Impact 2020 | 2025 | 2030 2035 2040
Electric power generation, | % Change | 0.00% | 0.00% | -0.06% | -0.06% | -0.02%
transmission and } 0 1 22 22 6
distribution jihbange n
(2211) obs
Construction % Change | 0.00% | 0.02% | 0.01% 0.02% | 0.04%
Change in 0 262 180 300 545
(23)
Jobs
o o o _ o _ o _ o
Other food manufacturing % Change 0.00% | 0.00% | -0.01% 0.01% | -0.02%
Change in 0 -1 -3 -6 -7
(3119)
Jobs
. % Change | 0.00% | 0.00% | 0.00% 0.00% | -0.01%
Beverage manufacturing 2
Change in 0 0 -2 -4 -4
(3121)
Jobs
Basic chemical % Change | 0.00% | 0.01% | 0.02% 0.02% | 0.01%
manufacturing Change in 0 0 1 1 1
(3251) Jobs
- : % Change | 0.00% | 0.00% | -0.01% | -0.02% | -0.02%
Ventilation, heating, ch 2 0 0 1 1 1
air-conditioning, Jobasnge In ) ) )
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Industry Impact 2020 | 2025 | 2030 2035 2040
and commercial
refrigeration
equipment manufacturing
(3334)
o, _ _ o _ o _ o,

Household appliance % Change 0.00% 0.03% . 0.08% | -0.08%
manufacturing - =2

Change in 0 -1 -1 -2 -2
(3352) Jobs

% Change | 0.00% | 0.00% | 0.00% | -0.01% | -0.01%
Wholesale trade Change in 0 -2 -37 -58 -56
(42)

Jobs
Retail trade % Change | 0.00% | 0.00% | -0.01% | -0.02% | -0.02%

Change in 0 -43 -204 -319 -334
(44-45)

Jobs

. % Change | 0.00% | 0.00% | -0.01% | -0.01% | -0.01%

Warehousing and storage 2

Change in 0 -1 -13 -21 -23
(493)

Jobs

% Change | 0.00% | 0.00% | 0.00% 0.00% | -0.01%
State & Local Government | Change in 0 111 46 -108 -137

Jobs

ii. The Creation or Elimination of Businesses in California.

The REMI model cannot directly estimate the creation or elimination of businesses.
Changes in jobs and output for the California economy described above can be used
to understand some potential impacts. The overall jobs and output impacts of the
Proposed Amendments are very small relative to the total California economy,
representing changes of less than 0.01 percent. Impacts to directly affected industries
are also very small relative to the baseline, with only one industry exceeding 0.04
percent. Reductions in output could indicate elimination of businesses.

Conversely, increased output within an industry could signal the potential for
additional business creation if existing businesses cannot accommodate all future
demand. There is no threshold that identifies the creation or elimination of a business.
The industry with largest absolute decrease in employment and output is retail trade,
this is a large and varied sector consisting of many different types of businesses; it is
unlikely that a slowing of growth of 0.02 percent indicates the elimination of any
particular existing business. The industry with largest absolute increase in
employment and output is construction sector, with an acceleration of growth of
about 0.04 percent in the high cost scenario, this could lead to an expansion or
creation of businesses over time.
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iii.  California Business Impacts.

Gross output is used as a measure for business impacts because as it represents an
industry’s sales or receipts and tracks the quantity of goods or services produced in a
given time period. Output is the sum of the amount of production, including all
intermediate goods purchased as well as value added (compensation and profit),
across all private industries and the public sector, and is affected by production cost
and demand changes. As production cost increases or demand decreases, output is
expected to contract, but as production costs decline or demand increases, industry
will likely experience output growth.

The results of the Proposed Amendments show a decrease in output of $162 million in
2030 and a decrease of $302 million in 2040 as shown in Table 37, representing a
change of about 0.01 percent of baseline output. The trend in output changes is
illustrated by major sector in Figure 12. Similar to the employment impacts, there is
an initial positive impact, primarily comprised of the construction sector, followed by a
decrease primarily comprised of the Retail and Wholesale and Services major sectors.

Table 37. Change in California Output Growth by Industry

Industry Impact 2020 2025 2030 2035 2040
Output | 4,218,064 | 5,150,812 | 5,647,130 | 6,124,655 | 6,853,532
(2018M$)
Californi % 0.00% 0.00% 0.00% -0.01% 0.00%
alifornia economy Ch
ange
Change 0 48 -162 -309 -302
(2018M$)
% 0.00% 0.00% 0.00% 0.00% -0.01%
State & local Change
government Change 0 20 9 -21 -28
(2018M$)
Electric power % 0.00% 0.00% -0.06% -0.06% -0.02%
generation, Change
tragsoll'piss:ign . Change 0 -1 -24 -27 -8
ana distribution
(2211) (2018M$)
% 0.00% 0.02% 0.01% 0.02% 0.04%
Construction Change
(23) Change 0 44 32 54 101
(2018M$)
Other food % 0.00% 0.00% -0.01% -0.01% -0.02%
manufacturing Change
(3119) Change 0 0 -1 -2 -3
(2018M$)
Beverage % 0.00% 0.00% 0.00% 0.00% -0.01%
manufacturing Change
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Industry Impact 2020 2025 2030 2035 2040
(3121) Change 0 0 -1 -2 -2
(2018M$)
: . % 0.00% 0.01% 0.02% 0.02% 0.01%
Basic chemical
manufacturing Change
(3251) Change 0 2 6 8 6
(2018M$)
Ventilation, % 0.00% 0.00% -0.01% -0.02% -0.02%
heating, air- Change
conditioning, and 0 0 0 -1 -1
commercial
refrigeration Change
equipment (2018M$)
manufacturing
(3334)
Household % 0.00% -0.03% -0.06% -0.08% -0.08%
appliance Change
manufacturing Change 0 0 0 -1 -1
(3352) (2018M$)
% 0.00% 0.00% 0.00% -0.01% -0.01%
Wholesale trade Change
(42) Change 0 -1 -16 -28 -31
(2018M$)
% 0.00% 0.00% -0.01% -0.02% -0.02%
Retail trade Change
(44-45) Change 0 -5 -28 -48 -57
(2018M$)
, % 0.00% 0.00% -0.01% -0.01% -0.01%
Warehousing and
storage Change
(493) Change 0 0 -1 -2 -2
(2018M$)
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Figure 12. Change in Output in California by Major Sector
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iv.  Significant Statewide Adverse Economic Impact Directly Affecting Business,
Including Ability to Compete.

Based on CARB staff analysis, the Executive Officer has made an initial determination
that proposed regulatory action would not have a significant statewide adverse
economic impact on directly affected businesses. In addition, the Executive Officer has
made an initial determination that the proposed regulatory action would not have a
significant statewide economic impact directly affecting representative private persons.

v. Competitive Advantages Doing Business within the State.

The AC equipment manufacturers that must comply with requirements of the
Proposed Amendments are based outside of California and therefore do not present
any competiveness impacts for this industry inside California. The incremental costs
are anticipated to be incurred generally across business end-users and are not
anticipated to result in any competitive advantages or disadvantages within industries.

The refrigeration equipment manufacturers that must comply with requirements of the
Proposed Amendments are based outside of California and therefore do not present
any competiveness impacts for this industry inside California. The incremental costs of
compliance with the AC requirements are assumed to be passed on to end-users in
California, primarily in the sectors of retail and wholesale trade. The incremental costs
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are anticipated to be incurred generally across business end-users and are not
anticipated to result in any competitive advantages or disadvantages within industries.

vi. Impacts on Investment in California.

Private domestic investment consists of purchases of residential and nonresidential
structures and of equipment and software by private businesses and nonprofit
institutions. It is used as a proxy for impacts on investments in California because it
provides an indicator of the future productive capacity of the economy.

The relative changes to growth in private investment for the Proposed Amendments
are shown in Table 38 and show a decrease of private investment of about $90 million

in 2030 and $66 million in 2040, or less than 0.01 percent of baseline investment.

Table 38. Change in Gross Domestic Private Investment Growth

Gross Domestic 2020 2025 2030 2035 2040
Private Investment (2018M$) 302,678 | 445,127 | 482,687 | 530,331 | 598,826
% Change 0.00% | 0.00% | 0.00%| 0.00%| 0.00%
Change (2018M$) 0 -24 90| 105 -66
vii.  The Incentives for Innovation.

The Proposed Amendments sets performance standards for achieving the
requirements across both AC and refrigeration sectors. This standard provides an
incentive for manufacturers to find innovative methods to achieve these standard in a
low cost manner in order to mitigate compliance costs. Staff anticipates that these
requirements will result in a growing market for new low-GWP refrigerants and
technologies such as CO; transcritical and cascade systems, micro-distributed
hydrocarbon systems as well low-GWP HFO systems. Manufacturers who invest and
gain experience in these technologies will benefit as the market expands. Not only is
the demand for air conditioning and refrigeration increasing, but the demand for
climate friendly technologies is also increasing. Other U.S. states have committed to
taking action on lowering emissions of high-GWP HFCs. In addition, both chemical
manufacturers who produce refrigerants and manufacturers of refrigeration and AC
equipment are global corporations. The manufacturers producing compliant
refrigerants and equipment for California also participate in global markets which
include markets where existing policies are already driving adoption of next
generation technologies, markets where new measures are driving near-term
transformation, as well the worldwide transition that is occurring over a longer-term
because of the Kigali Agreement. There is an incentive to commercially deploy and
gain experience with these technologies which is bolstered by the Proposed
Amendments.
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D. The Benefits of the Regulation

CARB's SRIA includes an analysis of the benefits of the Proposed Amendments. The
primary benefits of the Proposed Amendments are emissions reductions. The Proposed
Amendments have been designed to support growth in technologies that lower HFC
emissions. It is anticipated that the Proposed Amendments will reduce HFC emissions
from the refrigeration and AC sectors by nearly 40 and 50 percent below baseline by
2040, respectively. Cumulatively, from 2022 through 2040, the Proposed Amendments
are expected to yield 72 MMTCO.e in GHG reductions. Using 20-year GWP values, the
Proposed Amendments are expected to yield cumulative GHG emissions reductions of
nearly 140 MMTCO.e by 2040. The total benefits in avoided harms range between $1.7
billion to $7.2 billion through 2040, depending on the discount rate, and are
underestimated because of the lack of official social costs of HFCs.

CARB used its F-Gas Inventory to analyze the economic and emissions impacts and
benefits for the baseline (or BAU) and alternative scenarios. CARB staff begins this
section with a brief description of the F-Gas inventory methodology.

1. Emissions Benefits Methodology.

CARB maintains a California specific F-Gas Inventory as a part of the statewide GHG
Emission Inventory, which is used for establishing historical emission trends and
tracking California's progress in reducing greenhouse gases. The F-Gas Inventory
estimates annual emissions of F-gases, including HFCs, from sources including
refrigeration, air conditioning, aerosol propellants, foams, solvents and fire protection
end-uses. The F-Gas Inventory is based on the U.S. EPA’s Vintaging Model that tracks
the use and emissions of annual “vintages” of equipment that are produced each year.

To estimate emissions, CARB maintains emissions profiles for each distinct end-use
category of equipment of product that emits an F-Gas. The emissions profile includes
the number of units’8, amount of F-Gas required by each unit also called the “charge
size,” as well as annual and end-of-life leak rates. Since it was initially developed in
2007, CARB steadily refined initial F-Gas emission estimates by replacing scaled down
national estimates from the U.S. EPA Vintaging Model with California state-specific
estimates based on comprehensive research completed by CARB staff and studies
completed by CARB contractors. The F-Gas Inventory is updated periodically as
emissions profiles are further refined by incorporating the latest activity data, research
and monitoring. The full methodology is available in the latest Emission Inventory
Methodology and Technical Support Document for the Greenhouse Gas Inventory and
is also the subject of a peer-reviewed scientific paper by CARB staff Gallagher, et al.,
2014, published in the journal Environmental Science and Technology (CARB, 2016;
Gallagher 2014).

78 "Units" is generally interchangeable with the term “equipment” or “system” and for Inventory
purposes refers to a single system connected through a refrigerant circuit.
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CARB staff assume that without regulatory drivers, the use of HFCs will continue to
grow rapidly as ODS are phased out of new production. There are a few exceptions.
The following non-refrigerant end-use sectors have voluntarily transitioned away from
using HFCs:

e Foam expansion agents have replaced HFCs with less costly hydrocarbons for
many foam end-use sectors.

e Aerosol propellants have replaced HFCs with hydrocarbons in many consumer
products.

e HFC solvents have been replaced by non-fluorinated solvents, including water-
based solvents.

e HFC fire suppressants have been replaced by non-fluorinated alternatives and
low-GWP fluorocarbons.

The BAU does not include speculative future changes in equipment average charge
sizes, annual leak rates, or end-of-life loss rates. Charge sizes, annual leak rates and
equipment end-of-life loss rates remain the same as current years, unless acted upon
by exterior forces such as regulations that have been adopted at the state or national
level. New units are assumed to use the same amount and type of F-Gas as used in
current and previous years, until adopted regulations prohibit the use of specific
F-Gases for that end-use. The BAU characteristics for refrigeration and AC units from
the F-gas inventory are given in Table 6 and Table 24, respectively and were used to
estimate baseline emissions and costs.

The BAU does not include speculative future changes in equipment average charge
sizes, annual leak rates, or end-of-life loss rates. Charge sizes, annual leak rates and
equipment end-of-life loss rates remain the same as current years, unless acted upon
by exterior forces such as regulations that have been adopted at the state or national
level. New units are assumed to use the same amount and type of F-Gas as used in
current and previous years, until adopted regulations prohibit the use of specific
F-Gases for that end-use.

2. Emission Benefits.

CARB'’s 2017 Short Lived Climate Pollutant Reduction Strategy identifies prohibitions
of high-GWP refrigerants in new equipment as one of the key measures to reduce
HFC emissions in the State, as mandated by the State legislature (CARB, 2017a).
Figure 13 below identifies the projected annual baseline HFC emissions and expected
reductions from the Proposed Amendments as they pertain to refrigeration
equipment, AC equipment, and both sectors combined.
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Figure 13. Projected Annual Baseline HFC Emissions and Expected Reductions
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For refrigeration, existing SB 1013 requirements prevent a rapid increase in the
projected baseline GHG emissions from those systems, but the high-GWP refrigerants
currently contained in the existing systems continue to be the greatest source of
emissions from the sector. Under the Proposed Amendments, most of the existing
refrigerated facilities (i.e., retail food facilities) will be required to reduce their
weighted-average GWP of their banked refrigerants to below 1,400 by 2030, with a
progress step in 2026, which is reflected in Figure 13 (a) above. In addition, new
systems that will be installed in newly constructed or remodeled facilities will be
required to use refrigerants with GWP less than 150. From these measures combined,
HFC emissions from the refrigeration sector are expected to decline by nearly 40
percent below baseline by 2040.

In contrast to the refrigeration equipment, HFC use and emissions from the air-
conditioning sector are projected to grow rapidly. This is due to a combination of
factors: use of HFCs in the sector is not currently regulated by SB 1013 and AC use is
expected to grow in an increasingly warming climate.
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Another factor driving the large increase of HFC use and emissions in both,
air-conditioning and refrigeration sectors is that new equipment using HFC
refrigerants are replacing older equipment using ozone-depleting substance (ODS)
refrigerants. Because ODS emissions are intentionally not included in California’s
GHG Inventory (by design of the Kyoto Protocol and AB 32), the growth of HFC
emissions reflects not only simple growth in the number of new equipment used each
year, but also the replacement of ODS equipment with HFC equipment. Reducing the
GWP of new AC equipment to below 750 is expected to reduce emissions from this
sector by nearly 50 percent below baseline by 2040 (Figure 13 (b)).

Combined, the annual average reduction in HFC emissions from the refrigeration and
AC sectors is estimated to 3.8 MMTCO.e, from the stationary refrigeration and AC
sectors combined between 2022 and 2040 (Figure 13 (c)). This is equivalent to
removing GHG emissions from 810,000 passenger vehicles driven per year (U.S. EPA,
2019). Cumulatively, from 2022 through 2040, the Proposed Amendments are
expected to yield 72 MMTCO.e in GHG reductions from the two sectors. The annual
and cumulative reductions are given in table below.

Table 39. Annual and Cumulative Emissions Reductions from the Proposed
Amendments (using 100-year GWP values)

Refrigeration + AC
Year Annual Reductions | Cumulative Reductions
(MMTCOze) (MMTCO:e)
2022 0.1 0.1
2023 0.4 0.5
2024 0.8 1.3
2025 1.1 2.4
2026 1.9 4.3
2027 2.2 6.5
2028 2.6 9.1
2029 3.0 12
2030 3.7 16
2031 4.1 20
2032 4.4 24
2033 4.8 29
2034 5.1 34
2035 5.4 40
2036 5.8 46
2037 6.1 52
2038 6.4 58
2039 6.7 65
2040 7.0 72
Annual Average 3.8 NA
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It is important to note that the emissions benefits discussed above are calculated using
the 100-year GWP values of the HFC refrigerants. A 100-year GWP value is reflective
of the warming impact of an HFC relative to CO, over that time period. In reality,
most HFCs used as refrigerants or as part of refrigerant blends have atmospheric
lifetimes shorter than 100 years and thus, their warming impact is even worse in the
shorter term. To estimate more near term impacts, HFC emissions can be calculated
using their 20-year GWP values. For the HFCs used in refrigeration and AC
equipment, the average 20-year GWP is approximately double the 100-year average
GWHP. Thus, using 20-year GWP values, the Proposed Amendments are expected to
yield cumulative GHG emissions reductions of more than 140 MMTCOze by 2040.
While we use 100-year GWP values throughout this document and for the purposes of
the rulemaking, it is important to highlight the potential near-term impacts of these
short-lived climate pollutants and the extent of damage HFCs can cause within just a
few decades.

The benefit of these GHG reductions can be estimated using the Social Cost of
Carbon (SC-COy), which provides a dollar valuation of the damages caused by one ton
of carbon pollution and represents the monetary benefit today of reducing carbon
emissions in the future. Table 40 presents the range of IWG SC-CO values used in
regulatory assessments, including the 2017 Scoping Plan (CARB, 2017b).

Table 40. Social Cost of Carbon, 2015 — 2040 (2007$% Per Metric Ton)

Year .5 Percent .3 Percent ?.5 Percent
Discount Rate | Discount Rate | Discount Rate
2020 $12 $42 $62
2025 $14 $46 $68
2030 $16 $50 $73
2035 $18 $55 $78
2040 $21 $60 $84
2045 $23 $64 $89

If all of the expected emissions reductions projected under the Proposed Amendment
are achieved and assumed to be equivalent to CO; reductions, the avoided SC-CO; in
a given year is the total emissions reductions (in MTCO.e) multiplied by the SC-CO; (in
$/MTCOze) for that year. The annual emissions reductions from the Proposed
Amendments and the estimated benefits are shown in
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Table 41 below. The total benefits range between $1.7 billion to $7.2 billion through
2040, depending on the discount rate.

Table 41. Avoided Social Cost of CO; (Million 2018%)

AR Elale 5% 3% 2.5%

Vel | ke [eelieithe Discount Rate | Discount Rate | Discount Rate
(MMTCOze)

2022 0.10 $1.63 $5.38 $8.01
2023 0.42 $7.15 $24.2 $35.7
2024 0.77 $12.9 $44.7 $65.6
2025 1.12 $20.4 $66.9 $98.9
2026 1.88 $34.0 $114 $168
2027 2.24 $43.5 $139 $203
2028 2.61 $50.8 $166 $241
2029 3.00 $58.3 $190 $280
2030 3.74 $77.6 $243 $354
2031 4.07 $84.5 $269 $391
2032 4.41 $97.1 $297 $429
2033 4.80 $106 $330 $473
2034 5.13 $120 $359 $512
2035 5.43 $127 $387 $549
2036 5.80 $143 $421 $594
2037 6.11 $150 $451 $641
2038 6.38 $165 $480 $678
2039 6.71 $174 $513 $722
2040 7.01 $191 $546 $764
Total 71.7 $1,664 $5,047 $7,206

It is also worth noting that the SC-CO; estimates discussed above were calculated
using the social cost of atmospheric release of CO; and likely represent a lower bound
for the damages caused by releasing HFCs. This is because HFCs are hundreds to
thousands of times more potent at trapping heat in the near term than the longer-
lived climate pollutants like CO.. Unlike CO,, methane and nitrous oxide, there are no
official government estimates for HFCs, though one study estimates of social cost of
atmospheric release of HFC-134a to be at least thousand-fold higher than CO;
(Shindell, 2015).

3. Cost-savings for Refrigeration Systems.
The Proposed Amendments for refrigeration systems are expected to yield some cost-
savings for the end-users of low-GWP systems in new facilities, as well existing retail

food facilities on an ongoing basis. These savings are discussed in detail in Section
VIII.A and summarized below.
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e New Facilities: Since all new facilities will be required to use refrigerants with a
GWP less than 150, they will be exempt from the RMP regulation. Briefly, the
RMP regulation requires all refrigerated facilities using refrigerants with a GWP
of 150 or more to register with CARB and annually report their refrigerant
purchase and use. All RMP facilities pay an annual implementation fee to CARB
based on the amount of refrigerant they use and incur costs related to
recordkeeping and reporting. The annual costs related to RMP compliance are
estimated to be $150 and $3,100 depending on the size of their largest
refrigeration system. A new facility using low-GWP refrigerants starting 2022
will experience cost-savings for the same amounts. Additionally, compliance
with the GWP limit of 150 is also expected to result in some savings related to
higher energy efficiency because some low-GWP refrigerants like ammonia are
more energy efficient than the current HFC refrigerants. Based on available
information, large systems (2,000 pounds of refrigerants or more) in an
industrial process or cold storage facility will experience at least a 10 percent
reduction in electricity-related costs per year.

e Existing Retail Food Facilities: Retail food companies will be required to reduce
their average emissions by approximately 55 percent by 2030, across their
facilities (via either the weighted-average GWP reduction or GHGp reduction
pathways). The most economical option will be to retrofit the current systems
with refrigerants having a GWP value just under 1,400 e.g., R-448A or R-449A.
Refrigerant retrofits are expected to result in improved energy efficiency of the
systems for the following reasons: (1) the retrofit refrigerants are estimated to
be slightly more energy efficient than the current refrigerants, and (2) as part of
the retrofits, the systems will receive maintenance and tune-ups, which
generally result in improved energy efficiency. CARB staff estimated that
existing facilities will see at least a 5 percent reduction in annual electricity-
related costs.

Together for new and existing facilities, the cumulative cost-savings resulting from the
refrigeration-related rules are estimated to be $295 million between 2022 and 2040
(Table 21).

E. Fiscal Impacts

1. Local Government.

i. Incremental Cost.

Local governments that utilize AC and refrigeration systems may incur incremental
costs when they purchase and install new low GWP equipment. Some facilities owned
by local school districts are registered in the RMP database as users of the regulated
refrigeration systems. Together, they make up less than 1 percent of all registered
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refrigerated facilities and therefore affected by proposed amendments. In this
analysis, we assume the same portion of the overall incremental costs are passed on
the local governments. AC systems are generally used in state and local government
buildings throughout California. Staff assumes the incremental cost of these systems
for state and local government is proportional to the share of state and local
government demand in California, being 2.0 percent and 6.7 percent, respectively.”

ii. Sales Tax Revenue.

Sales taxes are levied in California to fund a variety of programs at the state and local
level. These Proposed Amendments will result in the sale of more expensive AC and
refrigeration systems in California, which will result in higher sales tax collected by
local governments. Overall, state sales tax revenue may increase less than the direct
increase from equipment sales if overall business and consumer spending does not
increase.

iii.  Utility User Fee.

Many cities and counties in California levy a Utility User Fee on electricity usage. This
fee varies from city to city and ranges from no tax to 11 percent. A value of 3.53
percent was used in this analysis representing a population-weighted average (SCO,
2018). By decreasing the amount of electricity used, there will be a decrease in the
amount of the utility user fee revenue collected by cities and counties.

iv.  Fiscal Impacts on Local Governments.

Over the regulatory lifetime, Local Governments are estimated to incur incremental
costs of about $66 million resulting from AC and refrigeration systems used by local
government facilities. Local Governments are also estimated to see a direct increase
in sales tax revenue of $154 million and a decrease in revenue from the Utility User
Fee of $9.2 million. On net, the total fiscal impact (revenues — costs) is estimated to
be $15 million over the first three years and $81 million through 2040 (Table 42).

Table 42. Fiscal Impacts on Local Governments (Million 2018%)

Year Incremental | Sales Tax | Utility User Fee Total
Costs Revenue Revenue Fiscal Impact*
2022 $0.0 $0.8 $0.0 $0.8
2023 $0.4 $7.8 $0.0 $7.4
2024 $0.7 $7.8 $0.0 $7.1

77 Based on REMI Policy Insight Plus (v 2.3), state and local governments’ share of demand in California
is 8.7 percent, which is then disaggregated to state government and local government based on
employment share.
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Year Incremental | Sales Tax | Utility User Fee Total
Costs Revenue Revenue Fiscal Impact*
2025 $1.1 $7.8 $0.0 $6.7
2026 $1.5 $14.5 -$0.5 $12.5
2027 $1.9 $7.9 -$0.5 $5.5
2028 $2.2 $7.9 -$0.5 $5.1
2029 $2.6 $7.9 -$0.5 $4.7
2030 $3.0 $12.0 -$0.9 $8.1
2031 $3.4 $7.9 -$0.9 $3.7
2032 $3.7 $7.9 -$0.9 $3.3
2033 $4.1 $8.0 -$0.9 $2.9
2034 $4.5 $8.0 -$0.9 $2.6
2035 $4.9 $8.0 -$0.9 $2.2
2036 $5.2 $8.0 -$0.4 $2.3
2037 $5.6 $8.0 -$0.4 $2.0
2038 $6.0 $8.0 -$0.4 $1.6
2039 $6.4 $8.0 -$0.4 $1.2
2040 $6.7 $8.0 -$0.1 $1.2
Total $64.1 $154.3 -$9.2 $81.0

*The Total Fiscal Impact is calculated as the change in revenue minus costs.
2. State Government.

Incremental Cost.

Some California state government facilities use regulated refrigeration systems and
may incur incremental costs when they purchase new equipment. These facilities
include but are not limited to state prisons, correctional and rehabilitation facilities,
and the state universities. Based on the RMP database, in 2018, 1 percent of all
registered refrigerated facilities were owned by the state government. For this
analysis, we assume the same percentage of costs are passed on to state government.
AC systems are generally used in state and local government buildings throughout
California. Staff assumes the incremental cost of these systems for state and local
government is proportional to the share of state and local government demand in
California, being 2.0 percent and 6.7 percent, respectively.®

8 Based on REMI Policy Insight Plus (v 2.3), state and local governments’ share of demand in California
is 8.7 percent, which is then disaggregated to state government and local government based on
employment share.
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ii. Sales Tax Revenue.

Sales taxes are levied in California to fund a variety of programs at the state and local
level. The Proposed Amendments will result in the sale of more expensive AC and
refrigeration systems in California, which will result in higher sales tax collected by the
state government. Overall, state sales tax revenue may increase less than the direct
increase from equipment sales if overall business spending does not increase.

iii. CARB Staffing.

The Proposed Amendments will have an impact on CARB's staffing requirements.
Existing staff will support implementation of the requirements in the Proposed
Amendments. However, existing staff cannot be fully devoted to tasks related to
implementation because of the need for further rulemakings to implement additional
strategies to reduce HFC emissions. CARB will require four additional Air Pollution
Specialist (APS) positions for implementing and enforcing the requirements for
existing supermarkets and grocery stores. The additional personnel would be
responsible for data analysis, annual review of company’s emissions reductions,
assisting stakeholders with inquiries, supporting enforcement by going on site visits
and carrying out audits of stakeholder reports, and other general implementation
duties. Any additional work related to implementation of rules for new equipment will
be distributed among the existing resources. Each position will place an annual cost
burden of $180,000 per year on CARB, starting fiscal year 2022-23.

iv. Energy Resource Fee Revenue.

The Energy Resource Fee is a $0.0003/kWh surcharge levied on consumers of
electricity purchased from electrical utilities. The revenue collected is deposited into
the Energy Resources Programs Account of the General Fund which is used for
ongoing energy programs and projects deemed appropriate by the Legislature,
including but not limited to, activities of the CEC.

v. Fiscal Impacts on State Government.

Over the regulatory lifetime, the State government is estimated to incur incremental
costs of about $23 million resulting from AC and refrigeration systems used by State
government facilities and $13 million for CARB staffing and resources. The State
government is also estimated to see a direct increase in sales tax revenue of $131
million and a decrease in revenue from the Energy Resource Fee of $1 million. On
net, the total fiscal impact (revenues — costs) is estimated to be $12 million over the
first three years and $94 million through 2040 (Table 43).
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Table 43. Fiscal Impacts on State Government (Million 2018%)

y Incremental S t::f:lrfs & Sales | Energy Resource Tf)tal
ear Tax Fee Fiscal
Costs Resources .
Costs Revenue Revenue Impact
2022 $0.0 $0.0 $0.7 $0.0 $0.7
2023 $0.1 $0.7 $6.6 $0.0 $5.7
2024 $0.3 $0.7 $6.6 $0.0 $5.6
2025 $0.4 $0.7 $6.6 $0.0 $5.5
2026 $0.6 $0.7 $12.4 $0.0 $11.1
2027 $0.7 $0.7 $6.7 $0.0 $5.2
2028 $0.8 $0.7 $6.7 $0.0 $5.1
2029 $1.0 $0.7 $6.7 $0.0 $5.0
2030 $1.1 $0.7 $10.3 -$0.1 $8.3
2031 $1.3 $0.7 $6.7 -$0.1 $4.7
2032 $1.4 $0.7 $6.7 -$0.1 $4.5
2033 $1.5 $0.7 $6.7 -$0.1 $4.4
2034 $1.7 $0.7 $6.7 -$0.1 $4.3
2035 $1.8 $0.7 $6.7 -$0.1 $4.2
2036 $1.9 $0.7 $6.8 $0.0 $4.1
2037 $2.0 $0.7 $6.8 $0.0 $4.0
2038 $2.1 $0.7 $6.8 $0.0 $3.9
2039 $2.2 $0.7 $6.8 $0.0 $3.8
2040 $2.3 $0.7 $6.8 $0.0 $3.7
Total $23.3 $12.9 $130.7 -$0.6 $93.8

*The Total Fiscal Impact is calculated as the change in revenue minus costs
IX. Evaluation of Regulatory Alternatives

Government Code section 11346.2, subdivision (b)(4) requires CARB to consider and
evaluate reasonable alternatives to the proposed regulatory action and provide
reasons for rejecting those alternatives. This section discusses alternatives evaluated
and provides reasons why these alternatives were not included in the proposal. As
explained below, no alternative proposal was found to be less burdensome and
equally effective in achieving the purposes of the regulation in a manner than ensures
full compliance with the authorizing law.

A. Alternative 1.

Alternative 1 is a more stringent requirement for both stationary refrigeration systems
containing more than 50 pounds of refrigerant and stationary AC systems. Table 44
summarizes the requirements of Alternative 1. Under this alternative, every new
refrigeration system would be required to have a refrigerant with a GWP value below
10. Only natural refrigerants (CO,, NH;and hydrocarbons) would currently be able to
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comply with this limit; HFO/HFC blends such as R-454C with GWP values between 11
and 150 would be prohibited under this scenario. Additionally, this would apply to all
facilities, new and existing. For AC equipment, room ACs would be required to have a
refrigerant with a GWP value less than 10 and residential and commercial AC
equipment would be required to use a refrigerant with a GWP value less than 500.
The compliance options for stationary AC systems would be more limited than with a
750 limit, and the compliance options would all have some degree of flammability
properties. These GWP limits align with proposals from stakeholders advocating for
the most stringent GWP limits technologically feasible today.

Table 44. Alternative 1 GWP Limits for Stationary Refrigeration and AC

End-Use Sector Refrigerant GWPs Prohibition Date
Prohibited(100-year
GWP Value)
Stationary Refrigeration (new 10 or greater January 1, 2022

systems with over 50 |b.
refrigerant in new and existing

facilities)
Stationary Room AC (new) 10 or greater January 1, 2023
Stationary AC 500 or greater January 1, 2023
(new)(Commercial)
Stationary AC (new) 500 or greater January 1, 2023

(Residential)

Emissions Reductions and Cost

For refrigeration and AC, Alternative 1 is expected to result in additional emissions
reductions compared to the Proposed Amendments. CARB estimates annual
emissions reductions for Alternative 1 of approximately 5.3 MMTCOze annually in
2030 and 101 MMTCO.e cumulatively by 2040 from the refrigeration and AC sectors.
This alternative provides over 40 percent more emissions reductions than the
Proposed Amendments. The cost for Alternative 1 is more than twice the cost of the
Proposed Amendments at an average of $568 million per year with a total cost of $11
billion by 2040. The cost effectiveness of Alternative 1 is approximately $110 per
MTCO.e emissions reductions compared to approximately $60 per MTCO.e for the
Proposed Amendments.

Table 45. Costs, Benefits and Emissions Reductions of Alternative 1

Total Costs Total Savings Net Costs Emissions
Year (Millions (Millions (Millions Reductions
20189) 2018%) 20189%) (MMTCO.e)
2022 $34.7 -2.5 32.2 0.2
2023 $97 -5.1 92.0 0.7
2024 $160 -7.6 152.1 1.3
2025 $223 -10.2 212.5 1.8
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2026 $286 -12.8 273.2 2.4
2027 $350 -15.4 334.2 3.0
2028 $413 -18.0 395.5 3.6
2029 $478 -20.6 457 .1 4.2
2030 $542 -23.2 518.9 4.8
2031 $607 -25.9 580.9 54
2032 $672 -28.6 643.2 6.0
2033 $737 -31.2 705.7 6.6
2034 $802 -33.9 768.5 7.2
2035 $868 -36.6 831.4 7.7
2036 $934 -39.3 894.6 8.3
2037 $981 -40.6 940.1 8.8
2038 $1,006 -41.9 964.2 9.3
2039 $1,031 -43.2 988.3 9.8
2040 $1,057 -44.5 1,012 10

Annual Average $594 -$25.3 $568 5.3

Cumulative

(2022-2040) $11,278 -$481 $10,797 101

Cost-Savings

The cost-savings associated with new facilities discussed in Section C.3 also expected
under Regulatory Alternative 1, where all new refrigeration systems would be required
to comply with the GWP limit of 150. This includes savings due to improved energy
efficiency of some refrigeration systems, and lower costs of compliance with the RMP
regulation. Since Alternative 1 would require a much larger number of systems to use
low-GWP (GWP < 150) refrigerants, greater savings are expected from this alternative
than the main proposal. From 2022 to 2040, the cumulative cost-savings resulting
from the refrigeration-related rules for alternative 1 are estimated to be $481 million.

Reasons for Rejection

Although Alternative 1 would result in more emissions reductions than the Proposed
Amendments, CARB is rejecting this proposal because of the higher cost and
infeasibility.

Refrigeration

Alternative 1 for refrigeration is similar to CARB’s original proposal for the Proposed
Amendments, although the GWP limit was 150, not 10. This GWP limit would have
applied to all new equipment, irrespective of whether it is installed in new facilities or
replaces retiring equipment in existing facilities. As the details of the proposal were
discussed during stakeholder engagements and the economic impacts analyzed, it
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became increasingly clear that the direct costs associated with this alternative are very
high. The main reason is the incompatibility of equipment using refrigerants with
GWP less than 150 (or less than 10) with the currently installed equipment suitable for
HFCs. This poses a significant systems integration problem which currently can only
be resolved with a 100 percent replacement of equipment. Additionally, if a facility
owner were to carry out a full system replacement, doing so is logistically onerous
without shutting the facility down. Facility owners avoid store closures for any length
of time to prevent losses in customer loyalty and revenue. While estimated emissions
reductions from this alternative are significantly higher than the main proposal, this
alternative proposal could result in a shift in the behavior of the owners/operators -
fewer system replacements would occur and as a result, old leaky systems that are in
dire need of replacement and upgrades would likely not be updated, especially in
facilities owned by small businesses. Due to high associated costs associated with this
alternative and to avoid potential shifts in end-user behavior that could lead to higher
emissions, CARB has rejected this alternative.

Air Conditioning

CARB is rejecting this alternative for AC for two main reasons. First, a GWP less than
10 for room AC is not feasible in the near term. This GWP limit would require the use
of either an HFO or an A3 (higher flammability) refrigerant such as R-290 (propane).
Using an HFO refrigerant to achieve a GWP of less than 10 for room ACs would likely
need substantial redesign to achieve the same level of energy efficiency. Alternative

1 would increase cost for room AC products, which are the lowest cost option for end-
users. As for using an A3 refrigerant in room ACs, there is no proposal currently to
revise product standards to allow for their use in the U.S., which is a precursor to even
considering adopting new building codes which allow for their use.

B. Alternative 2.

Alternative 2 comprises less stringent requirements for both refrigeration and AC than
the Proposed Amendments (Table 46). Under this alternative, new refrigeration
systems would have a less stringent requirement to use a refrigerant with GWP less
than 1,500. Some stakeholder have suggested this as part of an alternative and
recommend that CARB propose additional measures which lower the leak rates from
refrigeration and AC equipment. For commercial refrigeration systems above 50
pounds, CARB already has an existing program to this very purpose — CARB'’s
Refrigerant Management Program (RMP) has now been in effect for 9 years. For AC
equipment, there is an existing program implemented by South Coast AQMD under
Rule 1415 that is similar to RMP but applies to commercial AC systems with more than
50 pounds of refrigerant. South Coast AQMD Rule 1415 covers 40 percent of the
state’s population within its jurisdiction and requires commercial facilities with ACs to
register their facility, conduct annual leak inspections, repair leaks within 14 days and
keep records on site. This is business as usual for the 40 percent of the state
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population within the jurisdiction of South Coast AQMD. Alternative 2, expands South
Coast AQMD Rule 1415 requirements to commercial AC equipment with more than
50 pounds of refrigerant across the rest of the state. Alternative 2 does not set GWP
limits for stationary AC and does not address emissions from residential AC.

Alternative 2 is aligned with stakeholder request for less stringent requirements for
these sectors and instead relying on external market forces to propel the transition to
low-GWP refrigerants while imposing additional government oversight of refrigerant
management from commercial equipment.

Table 46. Alternative 2 Requirements for Stationary Refrigeration and AC

End-Use Sector Requirement Prohibition
Date
Stationary Refrigeration Prohibition on new equipment | January 1, 2022
(new systems with over 50 with a 100-year GWP of 1,500
pounds of refrigerant in new or greater
and existing facilities)
Stationary Commercial AC Refrigerant Management January 1, 2023
(over 50 pounds) Program for AC: end-user
reporting and leak
management requirements

Emissions Reduction and Cost

For refrigeration and AC, Alternative 2 is expected to result in significantly less
emissions reductions compared to the Proposed Amendments. Alternative 2 results in
annual reductions of less than 1 MMTCO.e in 2030 and cumulative reductions
equaling 17 MMTCO.e by 2040 from the refrigeration and AC sectors, which is less
than 25 percent of the emissions reductions estimated for the Proposed Amendments.
The cost for Alternative 2 is an average of $56 million per year with a total cost of $1.1
billion by 2040. Alternative 2 has a poorer cost-effectiveness of approximately $70
per MTCO.e compared to approximately $60 per MTCO.e offered by the Proposed
Amendments.

The following table shows the annual costs and emissions reductions for Alternative 2.
No direct savings are expected in this scenario.

Table 47. Costs, Benefits and Emissions Reductions of Alternative 2

. Emissions
Year (M-I;ﬁ::rl‘f; SFISB$) Reductions
(MMTCOze)
2022 $1.34 0.08
2023 $45.0 0.27
2024 $45.0 0.35
2025 $46.8 0.44
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2026 $48.7 0.52
2027 $50.6 0.61
2028 $52.4 0.69
2029 $54.3 0.77
2030 $56.2 0.85
2031 $58.1 0.92
2032 $60.1 0.99
2033 $62.0 1.06
2034 $64.0 1.12
2035 $65.9 1.19
2036 $67.9 1.24
2037 $69.1 1.30
2038 $70.4 1.35
2039 $71.7 1.39
2040 $73.0 1.43
Annual Average $55.9 0.87
Cumulative
(2022-2040) $1,063 17

@ Annual costs include the upfront and ongoing costs for new refrigeration systems to comply with the
1500 GWP limit and for all users of commercial AC systems to comply with an RMP-like program.

Reasons for Rejection

CARB is rejecting this proposal because it would yield significantly less emissions
reductions and is less cost-effective than the Proposed Amendments.

For refrigeration, Alternative 2 would require the use mid-GWP (i.e., GWP < 1,500)
refrigerants like R448A and R-449A in new systems, irrespective of whether the
systems are installed in newly constructed, remodeled or existing facilities. This would
not require a transition to low-GWP refrigerants like CO, NHs, hydrocarbons or the
low-GWP fluorocarbon refrigerants. In this scenario, we would not maximize the
emissions reductions that can be obtained from this sector because we do not utilize
truly sustainable, low-GWP refrigerant options that are readily available and widely
used across the world in similar applications. Additionally and perhaps of greatest
concern to industry, a proposal like this will leave the refrigeration sector exposed to
even more refrigerant transitions and associated costs in the immediate future due to
the impending global HFC phasedown as well as need for more state regulations to
meet California’s HFC reduction and overall carbon neutrality goals.

CARB is rejecting Alternative 2 for AC because there is less potential to reduce
emissions and refrigerant management programs are more effective for commercial
refrigeration systems than for commercial AC. This is because there are fewer
commercial refrigeration systems and these systems have higher per unit charge sizes
and leak rates. Fugitive emissions from commercial AC sector are substantial because of
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the sheer number of ACs, which also presents a greater implementation challenge.
Additionally, CARB is rejecting Alternative 2 because it does not address residential AC.

C. Small Business Alternative.

The Board has not identified any reasonable alternatives that would lessen any adverse
impact on small business.

For refrigeration, CARB staff considered exempting the small businesses from the
weighted-average GWP reduction requirements for retail food facilities altogether.
However, in the future, California and all of the United States may be affected by the
global HFC phase-down resulting from the Kigali Amendment to the Montreal
Protocol (UNIDO, 2017). The European Union has already started experiencing the
impact of the phase-down, where end-users of HFCs have reportedly experienced
drastic refrigerant price volatility and refrigerant shortages (Cooling Post, 2017a-b;
Battesti, 2018). The main reason to have all commercial refrigeration businesses, large
and small, reduce their use of high-GWP refrigerants is to prepare them for a future
domestic HFC phasedown and to reduce their exposure to sudden market upheavals
and related negative economic impacts if and when the phasedown is implemented
domestically.

For AC, there are no small business manufacturers that have been identified as
affected by the Proposed Amendments. However, all small businesses in California
that purchase a new AC system from 2023 onward are affected by the Proposed
Amendments. CARB has not identified any reasonable alternatives to the
requirements pertaining to stationary AC that would lessen any adverse impact on
small business.

Health and Safety Code section 57005 Major Regulation Alternatives

CARB estimates the proposed regulation will have an economic impact on the state’s
business enterprises of more than $10 million in one or more years of implementation.
CARB will evaluate alternatives submitted to CARB and consider whether there is a
less costly alternative or combination of alternatives that would be equally as effective
in achieving increments of environmental protection in full compliance with statutory
mandates within the same amount of time as the proposed regulatory requirements,
as required by Health and Safety Code section 57005.

D. Future Considerations.

1. Sales prohibition of new refrigerant above a threshold GWP: Require reclaimed
refrigerant used for servicing existing equipment. Using reclaimed refrigerant
instead of new refrigerant should decrease the amount of new refrigerant
necessary, and incentivize greater recovery of existing refrigerant available at
the time of equipment retirement.
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2. HFEC phasedown: Track ratification of global phasedown in U.S. phasedown of
total CO,-equivalents of HFC refrigerant produced and brought into California.
The global phasedown of HFC production and consumption, known as “The
Kigali Amendment” (to the Montreal Protocol) has not been ratified by the
United States as of September 2020, nor has an equivalent measure yet been
brought into law in the U.S. The SB 1383 HFC reduction goals for California
cannot be met without an HFC phasedown, which should occur at the national
level due to the difficulty in enforcing a California-only HFC phasedown at the
state level.

3. Low-GWP requirements for additional end-uses: Refrigeration equipment
containing less than 50 pounds of refrigerant charge, water heater heat pumps,
clothes dryer heat pumps, and swimming pool heat pumps. CARB estimates
that non-residential refrigeration equipment containing less than 50 pounds of
refrigerant will still contribute to 30 percent of stationary refrigeration HFC
emissions by 2030, even with currently proposed regulations in place. Heat
pumps used for water heaters, clothes dryers, and swimming pools currently
represent negligible HFC emissions, but these emissions are expected to
increase significantly as California moves to replace fossil fuel heating with
electricity powering heat pumps for heating.

4. Carbon neutrality efforts: Executive Order B-55-18 directs California to achieve
a carbon neutral economy by 2045. Through rigorous scientific research and
analysis, state agencies have determined that building electrification is the
lowest-cost pathway to achieve carbon neutrality in California. The combination
of an electrical grid that is 100 percent powered by renewable sources and
highly energy efficient equipment are cornerstones of building electrification,
which is already underway in California. Refrigerant-containing heat pump
appliances are highly efficient and can achieve a significant reduction in GHG
emissions, and thus, are an integral building electrification strategy. Current
heat pump products, not covered by the Proposed Amendments, such as heat
pump water heaters, clothes dryers and pool heaters, predominantly utilize
traditional high-GWP refrigerants. While they displace natural gas emissions
and have significant environmental and health benefits, emissions of HFC
refrigerants can potentially increase with the rapid and wide uptake of these
appliances. CARB may consider regulations to limit the GWP of refrigerants
used in these heat pumps to avoid a potential increase in HFC emissions and
leapfrog to low-GWP alternatives to avoid locking in HFC-containing equipment
over another equipment lifecycle of 10-20 years.
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X.  Justification for Adoption of Regulations Different from Federal
Regulations Contained in the Code of Federal Regulations

Currently, there are no federal regulations that limit the global warming impacts of
refrigerants used in stationary air conditioning. Some prohibitions for the stationary
refrigeration sector were present in the U.S. EPA’s SNAP Rules 20 and 21. However,
as indicated above these were partially vacated. Currently there are proposed
national bills that would phasedown HFCs nationwide. The proposals are S.2754
(American Innovation and Manufacturing Act of 2019); HR.5544 (American Innovation
and Manufacturing Leadership Act of 2020); and more recent proposals such as
H.R.4447 (Clean Economy Jobs and Innovation Act), amongst others. These proposals
require a phasedown in consumption and production of HFCs. However, as of this
time, these are just proposals.

Xl.  Public Process for Development of the Proposed Action
(Pre-Regulatory Information)

Consistent with Government Code sections 11346, subdivision (b), and 11346.45,
subdivision (a), and with the Board’s long-standing practice, CARB staff held public
workshops and had other meetings with interested persons during the development
of the proposed regulation. These informal pre-rulemaking discussions provided staff
with useful information that was considered during development of the regulation that
is now being proposed for formal public comment.

The Proposed Amendments have been developed through an extensive process of
engagement with the public and industry stakeholders. In 2017, 2018, 2019, and 2020,
CARB staff conducted four public workshops, which were webcast and made available
by teleconference, on the Proposed Amendments. Information regarding these
workshops and any associated materials are posted on the CARB website and
distributed through several public listservs that include over 30,000 recipients. The
workshops and meetings allowed CARB staff to consider stakeholder feedback and to
incorporate it into the Proposed Amendments, as appropriate. CARB staff will
continue to consider stakeholder feedback throughout the regulatory adoption
process, including up to the adoption of the final regulation.

CARB staff worked closely with many of the stationary refrigeration stakeholders over
the last decade, many of whom are subject to California’s Refrigerant Management
Program that was approved by the Board in December 2009 as well as the
“Prohibitions on Use of Certain Hydrofluorocarbons in Stationary Refrigeration and
Foam End-Uses” (CA SNAP) adopted in March 2018. The public outreach process for
RMP (CARB, 2009) and the CA SNAP (CARB, 2018b) are described in the Initial
Statement of Reasons (ISOR) for each of the rulemakings.
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The low-GWP refrigerant requirements for both refrigeration and AC equipment were
recommended by CARB and made publicly available as early as December 2008 in the
first Climate Change Scoping Plan (CARB, 2008a-b). The low-GWP requirements
proposed in this rulemaking were reiterated and described in three additional CARB
documents: First Update to the Climate Change Scoping Plan (CARB, 2014);
California’s 2017 Climate Change Scoping Plan (CARB, 2017b); and the Short-Lived
Climate Pollutant Reduction (SLCP) Strategy (CARB, 2017a). The specific GWP limits
were first proposed as 150 GWP for stationary refrigeration and 750 for stationary AC
in the Draft SLCP Strategy (CARB, 2015), which was released in September 2015 and
included in the final draft approved by the Board in 2017. Since then, equipment
manufacturers, trade organizations, nonprofits and others have been in close contact
with CARB, providing information regarding the status of commercialization and
market adoption of technologies that can meet these limits and input on the Proposed
Amendments.

Recently, the outreach has focused on gathering stakeholder input on the technical
feasibility, cost and enforceability of the proposal. Public outreach in support of
developing the regulatory proposal includes but is not limited to the following
activities:

CARB Public Workshops: Since 2017, CARB has held six public workshops and
technical working group meetings regarding this regulatory proposal (October 2017,
October 2018; March 2019; August 2019; January 2020 and July 2020). CARB staff
posted information regarding these workshops and associated materials on the HFC
Reduction Measures website and distributed notices through four public list serves
maintained by CARB that include over 30,000 recipients who have identified the
following as their topics of interest: “climate change”; “commercial refrigeration
specifications;” “HFC reduction measures;” and” stationary equipment refrigerant
management program.” At the meetings, which were available by webinar and by
teleconference, CARB solicited stakeholder feedback on the regulation. CARB staff
worked closely with stakeholders, reviewing their comments from both the workshop
along with several follow-up meetings to discuss their comments and
recommendations.

External Public Presentations: In addition to public workshops and meetings hosted
by CARB, staff presented details of the regulatory proposal and sought input through
the following: presentation through Greenchill, a U.S. EPA web series supporting food
retailers in reducing refrigerant emission and decreasing their impact on the ozone
layer and climate in April 2019; staff presentation at the UC Davis Energy Affiliates
Forum in April 2019; conference presentation at ATMO America in June 2019; staff
presentation at a Western Heating Ventilation and Air Conditioning Performance
Alliance (WHPA) meeting in May 2019 and a staff presentation at workshops
organized by the North American Sustainable Refrigeration Council in July 2019 and
January 2020 (CARB, 2019c).
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CARB Surveys: CARB staff circulated surveys to equipment manufacturers, refrigerant
manufacturers, distributors/wholesalers, reclaimers, and trade groups from December
2018 to March 2019 to better understand cost impacts associated with the regulatory
proposal.

Stakeholder Meetings: CARB staff held frequent in-person meetings and conference
calls with multiple stakeholders interested in providing input to CARB throughout the
period from October 2017 to January 2020. In addition to in-person meetings, CARB
staff also held teleconferences to develop the proposed rule, exchange feedback,
identify plausible solutions to any implementation challenges, and ultimately ensure
the development of feasible compliance pathways for the end-users, one of which was
suggested directly by them. CARB staff have worked closely with more than

150 separate stakeholders, in the development of the Proposed Amendments, who
can be generally described as representing the following groups:

e Original equipment manufacturers (OEMs) of refrigeration and AC equipment.

e Components manufacturers of refrigeration and AC equipment.

e Groups of supermarket companies and the North American Sustainable
Refrigeration Council (NASRC).

e Industry trade groups representing OEMs and end-users.

e End-users, including but not limited to: supermarket and grocery store owners
and managers; wine, beer, and beverage makers; refrigerated warehouse, cold
storage, and refrigerated distributing facilities.

e Design, engineering and consulting firms.

e Refrigerant manufacturers.

e Refrigerant distributors and distributor trade groups.

e Federal government agencies, including the U.S. EPA and the U.S. DOE.

e California state agencies, including local air districts, the CEC, CPUC, and the
Office of the State Fire Marshal.

e Utility company representatives.

e Labor groups representing HVACR contractors and technicians.

¢ Non-profit environmental organizations.

CARB specifically requested data and input regarding alternatives from those who

would be subject to or affected by the regulations the public workshops held in March
and August 2018.
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