678.554.1100 678.554.1111 I
ALTArefrigeration.com 403 Dividend Drive « Peachtree City, GA 30269 I

July 16, 2025

VIA EMAIL

California Air Resources Board
Hydrofluorocarbon Reduction

1001 I Street, Sacramento, California 95814
HFCReduction@arb.ca.gov

Re: ALTA Refrigeration Variance Application

Dear CARB:

ALTA Refrigeration, Inc. (“ALTA”) thanks the California Air Resources Board (“CARB”) for its feedback
on ALTA’s March 31, 2025 variance application for cold storage warehouses under Cal. Code Regs. tit. 17
§ 95378(c) and the meeting with CARB staff on May 23, 2025. This letter and the attached materials are
a resubmission of ALTA’s variance application submitted on March 31, 2025 and our subsequent June
23, 2025 supplemental materials, in consolidated format.! We have responded to and formatted this
submission per CARB's instructions which were provided by phone on July 11, 2025 and by email on July
15, 2025, and our submission now strictly follows CARB’s template variance request form, which is
enclosed with this letter.

ALTA has modified its original variance application to now propose an 18-month variance of the 150-
GWP limit in § 95378(c) until December 1, 2026, in order to provide sufficient time for ALTA to re-
engineer its EXPERT-brand cold storage refrigeration systems to use HFO 1234-yf as a heat transfer fluid
in its systems.2 Our deployment of these systems in California assumes that the engineering is successful,
that 1234-yfremains available in the market, and that AZL refrigerants are allowed by California building
codes.

L. About ALTA

ALTA is a manufacturer of proprietary industrial packaged refrigeration systems under the name
“EXPERT System.” ALTA not only manufactures this equipment but also installs and services these units
nationwide, with over 850 units sold to date.

1 Additional attachments to the March 31 application submitted with the June 23 supplemental include: the Affidavit of Eric
Brown, ALTA Refrigeration (Attachment 1); EXPERT System Leak Rate Calculations (Attachment 2); the March 6, 2025 AIM
Act petition submitted by the Coalition for the Use of Safe and Efficient Refrigerants (“CUSER”) (Attachment 3); and the
compilation of California Ammonia Accidents (Attachment 4).

22,3,3,3-Tetrafluoropropene, HF0-1234yf, is a hydrofluoroolefin with molecular formula CH,=CFCF3. As a refrigerant, it is
designated R-1234yf and marketed under the names Opteon YF by Chemours and as Solstice YF by Honeywell.
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ALTA was formed in 1975 and is currently led by its two owners with a combined experience of more
than 50 years in the industry.3 In 2013, ALTA introduced the EXPERT Refrigeration System as an
alternative to the traditional ammonia systems being proposed for new refrigeration facilities. Our
industry-leading EXPERT System line delivers unmatched refrigeration performance compared to
custom-built ammonia systems, while using no water and having the lowest overall annual power
consumption on the market today. Due to the higher GWP nature of synthetics, ALTA has strived to use
the lowest GWP refrigerant (currently R-513A with a GWP of 630) without sacrificing safety and
sustainability. ALTA has transitioned to meet not only our own environmental goals but continues to
meet or exceed our customers’ sustainability goals as well.

ALTA’s EXPERT units are built with all industrial materials such as semi hermetic compressors and
Schedule-40 stainless steel pipe (i.e.,, no copper or brazed connections which are commonly used in
commercial equipment). These systems are pressure tested to 400 psi, which is 2 times the working
pressure of the system. The combination of refrigerant and materials of construction significantly lower
the overall risk to human health and the environment as it maintains an Al rating (non-toxic/non-
flammable) as well as being the most sustainable solution with zero water usage while providing the
lowest annual power consumption available on the market. In addition, because of the materials of
construction being used, the EXPERT System has the lowest leak rate in the industry which is less than
1.5% annually (a number previously unheard of in the refrigeration industry).

IL. Commitment to Health and Human Safety

[t is very important to understand that ALTA Refrigeration has used ammonia for over 50 years. Over
this time, ALTA has witnessed as well as been directly involved in accidents where people were
significantly injured, stored product was lost, and in the worst cases, individuals lost their lives. The ALTA
systems transition the market away from the use of hazardous or inefficient refrigerants, which continue to
this day to pose substantial risks. Some cold storage companies have accepted these risks for what they
are, but other companies and many jurisdictions in California do not want these associated risks and
prefer using safe and efficient A1 (non-toxic/non-flammable) solutions. These risks were in the past
generally accepted due to the cost of replacing the refrigerant (primarily leaks after installation) as well
as the perception that ammonia systems were the most efficient systems one could install. Those two
assumptions are no longer supportable.

ALTA recognizes and acknowledges that HFCs (even those with low GWP) are greenhouse gases that can
have negative impacts to human health and the environment. Although ALTA believes that the proper
balance of achieving greenhouse gas emissions reductions, safety, and energy efficiency (and associated
Scope 2 emissions) is best achieved with its current R-513A based EXPERT systems, ALTA is willing to
attempt to transition to using R-1234yf (an A2L HFO refrigerant) now that refrigerant supplies are
beginning to be available and California building codes are beginning to be revised to allow A2L
chemicals. However, ALTA needs additional time, as requested under this variance application, to re-
engineer its EXPERT Systems to use alternative refrigerants with GWP less than 150 (whether R-1234yf
or other options) that would be compliance with CARB regulations. ALTA believes any impacts during

3 40 of those years were dedicated to designing and installing ammonia refrigeration systems, which gives us intimate insights
into the use of ammonia and other refrigerants in cold storage facilities.
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the transition period can be minimized and/or mitigated by a combination of managing leak rates,
procuring carbon offsets, and mandating end-of-life refrigerant destruction.

III.  Misclassification of Cold Storage Warehouses

ALTA firmly believes that cold storage warehouses have been misclassified by both the U.S. EPA and
CARB regulations with regard to the applicable GWP limit. CARB has generally classified end-uses with
charges in the 100s or 1,000s of pounds under the 750-GWP limit category, while end-uses with charges
measured in ounces or pounds are placed in the 150-GWP limit category. Cold storage warehouses
clearly belong in the former category, although they have been misclassified and subjected to a 150-GWP
limit. ALTA and many other end-users were not aware, or did not appreciate the consequences, of the
CARB rulemaking process that set these limits. In an effort to have our voices heard, ALTA has now joined
a coalition with a significant number cold storage end users and suppliers to advocate for the use of safe
and efficient refrigerants known as the Coalition for the Use of Safe and Efficient Refrigerants (CUSER).
The CUSER coalition consists of over 50 companies, many of which operate in California, representing a
core element of the “cold chain” that provides fresh, affordable food to 340 million Americans and serve
the food, pharmaceutical, health care, cosmetics, biotechnology, chemical, retail, agriculture, and other
sectors in this country and our markets abroad.

IV. Conclusion

Thank you for your consideration of ALTA’s application for a variance for cold storage warehouse cooling
systems that are critical to California’s cold chain and food prices. Please contact me if you would like to
discuss any aspect of ALTA’s variance application or these materials.

Sincerely Submitted,

=22

Eric Brown, P.E
President | Principal
ALTA Refrigeration
Peachtree City, GA30269
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VARIANCE APPLICATION

Prohibitions on Use of Certain Hvdrofluorocarbons in Stationaryv Refrigeration, Stationary Air-
conditioning, and Other End-Uses.

Application for a Variance from the requirements of California Code of Regulations, Title 17, sections
95374 and 95375.

Note: the requirements for a variance application are listed in California Code of Regulations, Title 17,
section 95378, Use of this application template is optional.

A. Name of applicant: ALTA Refrigeration, Inc.
Ownership status (e.g., parent, subsidiary): Georgia LLC
Address: 403 Dividend Drive, Peachtree City, GA 30269
Telephone number: (678) 554-1100
E-mail address: alta@altarefrigeration.com

B. Please describe your business activity or product description.

Self-installing manufacturer of refrigeration equipment (EXPERT Refrigeration System).

C. Please describe your relationship to the product.

Manufacturer of product as well as installer and facility O&M.

D. List the specific section(s) of the regulation from which a variance is being requested.

Requesting a variance for Section 95374(c) Table 3 New Refrigeration Equipment, Stationary (in
New Facilities) Cold Storage Warehouses.

E. Provide an explanation and description of the reasons for seeking a variance.

ALTA recognizes and acknowledges that HFCs (even those with low GWP) are greenhouse gases
that can have negative impacts to human health and the environment. Although ALTA believes that the
proper balance of achieving greenhouse gas emissions reductions, safety, and energy efficiency (and
associated Scope 2 emissions) is best achieved with its current R-513A based EXPERT systems, ALTA is
willing to attempt to transition to using R-1234yf (an A2L HFO refrigerant) now that refrigerant supplies
are beginning to be available and California building codes are beginning to be revised to allow A2L
chemicals. However, ALTA needs additional time, as requested under this variance application, to re-
engineer its EXPERT Systems to use alternative refrigerants with GWP less than 150 (whether R-1234yf
or other options) that would be compliance with CARB regulations. ALTA believes any impacts during
the transition period can be minimized and/or mitigated by a combination of managing leak rates,
procuring carbon offsets, and mandating end-of-life refrigerant destruction.


https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=IEB4509E5E9054B86A0E903E0490B0C4E&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=IEB4509E5E9054B86A0E903E0490B0C4E&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/calregs/Document/I4EEBF3775D10441983C3B01D5F42BE66?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
https://govt.westlaw.com/calregs/Document/I4EEBF3775D10441983C3B01D5F42BE66?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
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Due to the limited choice of refrigerants that can be used in Cold Storage Warehouse applications,
ALTA Refrigeration is requesting a variance for one (1) additional refrigerant. We are seeking a variance
to follow the same GWP guideline as Chillers, Air Conditioning, and Data Centers. ALTA is requesting a
variance for the lowest allowed GWP of 750 GWP (see Table 1). Please note that the highest allowed
GWP per this table is 2,200 GWP. We are seeking this variance due to the inherent issues with
refrigerants with a GWP less than 150 such as flammability, toxicity, high pressure, and/or efficiency.
Anything classified above classification 1 (flammable) is problematic for local first responders, end
users, and companies that service this equipment. In addition to this, there is a trigger clause in California
legislation AB 209 Chapter 251 Sec. 8. 18944.21 that states “effect July 1st, 2024, no state or local
building code provision shall prohibit the use of a refrigerant listed as acceptable under Section 761k of
the Federal Clean Air Act (42 U.S. Provide an C. Sec. 7401 et seq.), provided each use is installed in
accordance with the most recent version of ASHRAE Standard 15 and the applicable listing standard,
such as UL 60335-2-89 or UL 60335-2-40.”
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Table 1: Accepted GWP Thresholds by General End-Use

General End-Use Specific End-Use

Chillers - Chillers (new)
Air-conditioning

Chillers - Industrial Chillers (new) designed for chilled fluid leaving
Process Refrigeration thechiller at temperatures > +35 °F (2 °C)

Chillers - Industrial Chillers (new) designed for chilled fluid leaving

Process Refrigeration thechiller at temperatures S +35 °F (2 °C) -and
-10°F (-23 °C)

Chillers - Industrial Chillers (new) designed for chilled fluid leaving

Process Refrigeration thechiller at at temperatures <-10 °F (-23 °C) and

>-58 °F (-50 °C)

Specific End-Use

Room/wall/window air-conditioning equipment, PTACs, PTHPs, portable
air-conditioning equipment, and residential dehumidifiers (new)

Other air-conditioning (new) equipment, residential and non-residential

Variable Refrigerant Flow (VRF) system (new)

Prohibited
Substances

Refrigerants with a

GWP of 750 or ereate

Refrigerants with a

WD

WP of 750 or greater

efrigerants with a

GWP ot 1,50

Refrigerants with a

GWP of 2,200 or great

Prohibited Substances

Refrigerants with a GWP
Refrigerants with a GWP

Refrigerants with a GWP

General End-Use  Specific End-Use Prohibi ubstances

Cold storage Refrigeration equipment (new), containing

warehouses more than 50 pounds refrigerant

Requested Variance to follow other refrigerated

F. Identify what type of variance is being requested:

Refrigerants with a GWP of

50 or greater

Effective Date

Prohibited as of
January 1, 2024

Prohibited as of
January 1, 2024

anhuary 1, 2024

Effective Date

Prohibited as of
January 1, 2023

Prohibited as of
January 1, 2025

Prohibited as of
January 1, 2026

Effective Date

Prohibited as of
January 1, 2022

X Impossibility (the Applicant exercised best efforts but still was unable to comply with
the regulatory requirements of the regulation for reasons beyond his or her control
despite exercising foresight to prevent the noncompliance.)

O Force Majeure Event (a sudden and unforeseeable event involving a clear danger,
demanding action to prevent or mitigate the loss of, or damage to, life, health, property, or
essential public services, arising from causes beyond the control of the Applicant, which

ALTArefrigeration.com
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delays or prevents the performance of any obligation under the regulation, despite the
Applicant's best efforts to fulfill the obligation. This includes events where the local
government, State of California, or federal government issues a declaration of emergency,
such as war, wildfires, floods, hurricanes, tornadoes, earthquakes, volcanic eruptions, and
pandemics. This does not include negligent acts or the Applicant's financial inability to
perform that is unrelated to an event as defined in this section.)

O Both Impossibility and Force Majeure Event

G. If seeking an Impossibility variance please provide clear and convincing evidence
demonstrating how all of the following Impossibility variance criteria have been met:

1. Alower risk substitute is not currently or potentially available.

ALTA originally designed and built systems that used ammonia (NH3) for over 40 years.
Due to the safety issues, ALTA stopped offering these systems in 2020. ALTA also considered CO2, but
CO2 has technical deficiencies such as safety concerns due to high pressures as well as power
inefficiencies and reliability. Because of this, ALTA developed a package to effectively use synthetic
refrigerants down to a GWP of 630 that are neither toxic nor flammable (A1 classification). Besides CO2
(which has inherent issues), there are no other Al refrigerants (non-toxic / non-flammable) that are
below the proposed 150 GWP that are currently available or even viable. As a result, ALTA is requesting
a variance for the use of 513a since it is the best substitute to meet these requirements.

2. An exemption will notincrease the overall risk to human health or the environment.

ALTA’s EXPERT units are built with all industrial materials such as semi hermetic
compressors and schedule 40 stainless steel pipe (no copper or brazed connections which are commonly
used in commercial equipment). The system is pressure tested to 400 psi which is 2 times the working
pressure. ALTA recognizes and acknowledges that HFCs (even those with low GWP) are greenhouse
gases that can have negative impacts to human health and the environment however, the combination
of refrigerant being used and the materials of construction significantly lowers the overall risk to human
health as well as the environment as it maintains a non-toxic/non-flammable rating as well as being the
most sustainable solution with zero water usage and the lowest annual power consumption available on
the market. In addition to this, because of the materials of construction used, the EXPERT System has
the lowest leak rate in the industry which is less than 1.5% annually (see Attachment 2 leak rate
calculations for every unit installed to date - 10 year span).

3. The Applicant has used best efforts to anticipate and address the impossibility and
any potential noncompliance.

With a 150 GWP restriction, markets (specifically cold storage) are forced to use Toxic,
Flammable, Inefficient, or Extremely High Pressure refrigerants in lieu of being able to use Non-Toxic /
Non-Flammable (Safe) and Efficient Refrigerants. This is because there are no A1 (Non-Toxic / Non-
Flammable) refrigerants below the proposed 150 GWP threshold available except for CO2, which has
Safety / Sustainability concerns (see Table 2). There are options for other industry sectors (such as
Chillers, Data Centers, and AC) to still be able to use A1 refrigerants due to the 750 GWP threshold. Itis
obvious that the 750 GWP threshold was strictly chosen for this reason. The high level of safety,
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efficiency, and reliability associated with using A1 refrigerants is critical for EVERY market including
Cold Storage Warehouses. This is not only for the safety of the people, but also for the food that is stored.

Table 2: Cold Storage (New Facilities) Refrigerant Options

ASHRAE | Safety!!l Commercial Energy Useability / Feasibility

# (GWP) Availability Efficiency

R-717 TOXIC/ NOT FEASIBLE

(ammonia) FLAMMABLE AVAILABLE EFFICIENT Safety risks

(GWP 1) (toxicity/flammable).

R-744 CO, ISSUES 2! NOT FEASIBLE

(GWP 1) (High Pressure) AVAILABLE NOT EFFICIENT | Safety risks (high pressure); low energy efficiency,
(3] high operating cost

R-513A 5]

(GWP 573) NO ISSUES AVAILABLE EFFICIENT FEASIBLE

HFO- NOT FEASIBLE

1234yt FLAMMABLE AVAILABLE EFFICIENT | Similar to R-513,

(GWP 1) safety risk (flammable)

HFO- NOT FEASIBLE

1234ze(E) FLAMMABLE AVAILABLE EFFICIENT | Similar to R-513,

(GWP 1)

Requires  significantly  higher  compressor
displacement

safety risk (flammable)

[11 Group classification, ASHRAE Standard 15, Safety Standard for Refrigeration Systems, and 15.2, Safety Standard for
Refrigeration Systems in Residential Applications.

[21Not Toxic or Flammable, but extremely high pressure.

[31 Transcritical CO2 systems are not efficient when compared to other systems that do not operate at transcritical
temperatures/pressures

H. If seeking a Force Majeure Event variance please provide clear and convincing evidence
demonstrating how all of the following Force Majeure variance criteria has been met:

1. Non-compliance is due to a Force Majeure event.
N/A
2. The Applicant has used best efforts to anticipate and address any force majeure

event and any potential noncompliance, including minimizing any adverse effects of
the greenhouse gas emissions related to noncompliance.

N/A
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L. Please attach supporting documentation for attributing noncompliance to Impossibility or
a Force Majeure Event. Supporting documentation must be written in English. Please list
the supporting documentation that is attached to this application.

The attached affidavit of Eric Brown, President of ALTA Refrigeration (see Attachment 1),
describes comprehensive efforts that ALTA made to transition to low-GWP refrigeration for its cold
storage warehouse systems designs prior to California’s new F-gas regulations. As a result of this
process, ALTA landed on low-GWP R-513A which it determined best prioritized and balanced public
health and safety and environmental impacts. After ALTA had already re-designed its systems, CARB
promulgated its F-gas regulations and imposed the 150-GWP cap, which effectively bans any refrigerant
except for toxic, flammable, high-pressure refrigerants, or emissions-intensive and water-intensive
systems. At the time CARB promulgated its 150-GWP regulation in 2022, there was little or no data on
R-1234yf in large-scale applications such as cold storage warehouses and HFO products were not
commercially available in the refrigerant market. Those limitations are still largely barriers to adoption
of HFO systems; however, ALTA is committed to working through those challenges during the 18-month
variance period now that some quantities of R-1234yf are being sold, although at exorbitant prices due
to market shortages.

J. Provide a description of all efforts made to timely fulfill the requirements of the section(s)
from which a variance is being requested.

The attached affidavit of Eric Brown, President of ALTA Refrigeration, describes how ALTA has
over the last decade been a pioneer in transitioning its designs for its cold storage warehouse systems
to low-GWP refrigerants, primarily using R-513A, which is the lowest GWP A1l (non-flammable)
synthetic refrigerant available in the market. ALTA has determined that R-513A results in the best
balance of public health and safety, and lowest lifecycle greenhouse gas footprint for cold storage facility
applications compared to other available refrigerants.*

However, even with its low GWP of 630, R-513A is now prohibited by CARB’s F-gas regulations
as it is above the 150-GWP limit for the cold storage warehouse sector. ALTA has previous expressed to
CARB that the cold storage sector is mis-categorized under CARB’s regulations in the 150 GWP category,
as cold storage facilities require large industrial-scale cooling systems with 1000’s of pounds of
refrigerant charge no matter what refrigerant is used. We have attached a copy of the recent March 6,
2025 AIM Act petition submitted by the Coalition for the Use of Safe and Efficient Refrigerants (“CUSER”)
(see Attachment 3) asking the U.S. EPA to re-categorize the cold storage sector to the more appropriate
700-GWP category, similar to other industry sectors, which would allow the continued use of R-513A
refrigerant. ALTA has also previously described its reluctance to use ammonia for its cold storage
systems due to increasing concerns about the dangers of using toxic and flammable chemicals in large
systems. Similarly, ALTA has previously shown that other alternative refrigerants such as COz-based
systems are not practical for large cooling systems, and perversely have a larger carbon footprint impact
than low-GWP HFC/HFO blends due to the significantly higher electric power demands of CO2 systems
and associated indirect greenhouse gas emissions.

4 ALTA notes that just last year, CARB approved a variance for LG Electronics for consumer dehumidifiers where R- 513A was
identified as a potential 700-GWP category refrigerant and LG was given a variance to transition to R-32 (GWP 675).2 Cold
storage warehouses are obviously thousands of times larger than humidifiers, and cannot use flammable A2Ls such as R-32
- but cold storage should at least be allowed to use R-513A in the same 700 GWP HFC category as small appliances.
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Until recently, so-called next-generation HFO chemicals such as R-1234yf have not been
commercially available in the refrigerant market. Even today, HFO products are experiencing severe
shortages, price markups, and equipment manufacturing disruptions, which is fomenting a national
debate over the future workability of the AIM Act and other technology forcing government regulations
which have proven unresponsive to market realities. In addition, as described in its application, ALTA
remains concerned about the flammability rating of R-1234yf and other HFOs, as well as the uncertainty
around whether such refrigerant gases will be accepted by local building code authorities in quantities
required for cold storage warehouses. For these reasons, ALTA had not previously undertaken the
extensive steps required to re-design its systems for flammable-rated HFO gases. Nor to ALTA’s
knowledge has any other manufacturer of cold storage cooling systems offered an HFO-based system
other than at an experimental scale.>

Nonetheless, given CARB’s insistence that the 150-GWP must be met, ALTA is committing to
undertake an engineering re-design of its proprietary EXPERT cold storage systems to accommodate R-
1234yf as a heat transfer fluid to substitute for the safer and more practical R- 513A currently used in
EXPERT systems for the California market. ALTA expects that the process to re-design the engineering,
establish specifications, source components, test and evaluate the systems, will take at least 18 months.
The details of this process are spelled out in the Compliance Plan (see Section L).

K. Please provide the length of the variance requested as well as the earliest date when
compliance will be achieved.

ALTA is proposing an 18-month variance until December 31st, 2026 in order to re-engineer its
EXPERT cold storage refrigeration systems to utilize R-1234yf HFO refrigerant. This time is also
necessary to review data on R-1234yf system field performance which is reportedly being generated
under various CARB-funded pilot projects. This time is also justified by the fact that flammable A2L
refrigerants are only recently being allowed by building codes and the re-engineered systems must be
designed to meet these evolving code standards (see Section L).

L. Provide a compliance plan which describes in detail how, if a variance is granted,
compliance will be achieved as expeditiously as possible including all of the following:

1. The method by which compliance will be achieved

ALTA is proposing an 18-month variance in order to re-engineer its EXPERT cold storage
refrigeration systems to utilize R-1234yf HFO refrigerant. This time is also necessary to review data on
R-1234yf system field performance which is reportedly being generated under various CARB-funded
pilot projects.® This time is also justified by the fact that flammable AZL refrigerants are only recently

5 In the May 23, 2025 telecon, CARB staff indicated that several cold storage facilities in California had been built using HFOs
or CO; systems. We would welcome additional information about these facilities. Based on market information, it is our
understanding that all or most of the facilities identified by CARB have not in fact been built and are to the contrary being re-
designed as ammonia systems.

6 ALTA requests that CARB provide any available data from larger refrigeration systems using R-1234yf or other A2L HFO
blends. On a recent telecon, CARB referenced a list of F-gas Reduction Incentive Program (“FPIP”) funded projects which it
anticipated would use HFO blends. Based on market information, ALTA believes that these projects are not actually using
HFO blends or CO; systems, but are reverting to ammonia systems due to technical challenges. However, ALTA would
welcome any field data CARB has on HFO or CO; system performance, efficiency, and safety.
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being allowed by building codes and the re-engineered systems must be designed to meet these evolving

code standards.

Re-engineering the EXPERT systems to accommodate R-1234yf will require the following
steps and timelines:

ALTArefrigeration.com

Front-end engineering:

o

o

o

Preliminary analysis to identify existing constraints and determine the
functional requirements introduced by the R-1234yf;

Establish the technical and operational goals for the re-engineered EXPERT
system, including site evaluations and initial modeling;

Develop software models to predict performance characteristics and design
limitations;

Re-engineer evaporator size, circuiting, pressure drop impacts, etc.;
Evaluate materials compatibilities with refrigerant;

Evaluate oil compatibility and miscibility characteristics with refrigerant;
Evaluate compressor performance characteristics available;

Evaluate compressor power requirements;

Evaluate compressor discharge temperature limits; and

Re-engineer condenser size circuiting and pressure drop.

Specification of parts and components:

o

Based on system requirements, identify and specify any new parts and
components needed to support the transition to R-1234yf that will have to be
sourced or manufactured; and

Ensure compatibility with the broader system architecture, performance
objectives, supply chains, and manufacturing capabilities.

Confirmation of building code acceptability:

©)

o

Review recent and proposed changes for compliance with local, state, and
national building codes, industry standards, and safety regulations; and

Where necessary, coordinate with CARB to obtain approval of modifications.

System design:

o

©)

Updating schematics, control strategies, and integration plans;

Model R-1234yf system behavior under different conditions, and “stress test”
new design;

Develop manufacturing/assembly drawings and processes; and

Develop procedures for fabrication, installation, and commissioning.
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e Build prototype:

o Test System under varying temperature conditions (Summer, Spring/Fall,
Winter) and review of anticipated performance metrics.

e Confirmation of building code acceptance:

o Engage customer(s) and local building authorities to review any “large scale”
cold storage warehouse installations. This includes any technical presentations,
demonstrations, state and local building code discussions/evaluations, and
review of anticipated performance metrics as compatible with customer
expectations.

2. Milestone dates

Re-engineering EXPERT systems for compatibility with R-1234yf will take 18 months at
the very earliest, with general timelines described below and illustrated in the embedded Gantt chart:

¢ Front-end engineering: 12 weeks
e Specification of parts and components: 8 weeks
e System design & Build Prototype: 18 weeks
e System Testing: 40 weeks
e Confirmation of building code acceptability (evaluating any “large scale” cold storage
warehouse installations using 0 GWP HFOs : 52 weeks (concurrent with overall
timeline)
R-1234yf Unit Development Timeline
Front-End Engineering [ NN

Specification of Parts and Components I
System Design/Build Prototype I
System Testing |
Confirmation of Building Code Acceptability [ NNNRNREIE
0 2 4 6 8 10 12 14 16 18

Estimated Time for Completion (Months)

The 18-month trajectory is necessitated by the fact that until recently flammable A2L-
rated HFO refrigerants were illegal in many California jurisdictions. Only recently in 2022 did the
California legislature pass AB 209, which pushed down a regulatory mandate on state and municipal
building codes that banned prohibitions on SNAP-approved refrigerant substitutes.” Only more recently
in April 2023 did the California State Fire Marshal adopt changes to California code standards that

72022 Cal. Legis. Serv. Ch. 251 (A.B. 209) Energy and Climate Change (passed Sept. 6, 2022), codified at Cal. Health & Safety
Code § 18944.21.
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partially implemented AB 209.8 ALTA has been informed that R-1234yf systems will over time be
allowed by local permit officers, although this is not yet being seen in practice.

ALTA is willing to accelerate this timeline if CARB is able to share available data on R-
1234yf that shows it is a viable substitute to R-513A for comparable large-scale refrigeration systems
(>1,000 Ib. charge).

3. Milestone achievements

ALTA already completed a transition to low-GWP refrigerant R-513A (GWP 630) for its
cold storage refrigeration systems as a voluntary initiative to move away from R-134a (GWP 1,430) and
previously R-507 (GWP 3,985), which ALTA began before CARB’s 150-GWP regulations. ALTA
anticipates establishing a benchmark for R-1234yf systems by July 1st, 2026. If R-1234yf is confirmed
by its engineering studies as a viable substitute, then ALTA anticipates that it can switch completely to
R-1234yf for new California systems by December 31st, 2026.

ALTA will continue to monitor market availability of new refrigerant chemicals and
evaluate any potential A1 substitute refrigerants with <150 GWP for adoption into its system designs, as
such substitutes may become available in the market in the future.

M. Provide a description of the damage or harm that will result to the Applicant from
immediate compliance with the regulatory requirements, including if compliance would
result in an extraordinary economic hardship, such as closure of the entire facility or loss
of a large portion or the revenue:

Unfortunately, this has the most negative impact on Californians because applicant would be
limited to offering customers a “sub-standard” (non A1) solutions that:

e Sacrifices Life Safety:
o First Responders
o Local Community
o End Users (personnel and product)
o Technicians that work on these systems
e Sacrifices Sustainability to achieve GWP < 150 systems that:
o Use more power
o Use more water
o Cost much more to operate (replacement parts / resources).

There would be loss of business for ALTA in California due to the fact that ALTA cannot offer the
EXPERT System as an A1 solution.

ALTA reasserts its concern that Cal. Code Regs. tit 17 § 95374 (c), which establishes a 150 GWP
limit for refrigerants used in cold storage warehouses, does not leave the cold storage industry with a
viable efficient, non-toxic and non-flammable refrigerant choice. As previously noted, CARB allows

8 California Building Commission, Initial Statement of Reasons for Proposed Building Standards of the State Fire Marshal
Regarding the 2022 California Mechanical Code, pp. 31-32 (April 2023).
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facilities in other sectors with similar charge size and performance demands, such as data centers, to
utilize refrigerants under a 750 GWP limit, which would allow the continued use of R-513A (GWP 630),
as currently used by ALTA’s EXPERT systems for cold storage warehouses. The disparate treatment of
the cold storage sector is not based on any scientific or rational basis other than the assumed availability
of conventional ammonia systems which continue to be plagued by safety concerns and accidents in
California and across the country.

CARB’s 150 GWP limit as a practical matter forces the food supply chain to choose between toxic
ammonia, inefficient transcritical CO2 systems with a higher GHG footprint than R-513A, or HFOs like R-
1234yf rated as a hazardous flammable A2L gas that raise safety and liability concerns. CARB should
consider regulatory revisions to § 95374(c) to consider these important safety and efficiency
considerations, or alternatively, CARB should immunize cold storage warehouses that are forced to use
toxic, flammable, or extremely high pressure refrigerants from public and private liability for personal
injury, property damage, and code compliance resulting from CARB’s regulatory mandate.

In addition, to the extent CARB is promoting the use of ammonia or AZL systems, the volume of
refrigerant charge in cold storage warehouses is so large that the facility will be subject to Process Safety
Management procedures under the federal OSHA and Clean Air Act programs, which add considerable
additional capital and O&M costs. Even under the PSM precautions, ammonia and flammable A2Ls
remain classified as hazardous to workplace and community populations, and ALTA does not want to be
mandated to expose local communities, first responders, customers that own and operate these facilities,
as well as their own employees to these refrigerants until they are proven safe in practice.

N. If applying for an Impossibility variance please provide quantification of current
Greenhouse Gas (GHG) emissions resulting from normal business-as-usual operations as
it directly relates to the continued use of any substance in end-uses listed in Table 1,
section 95374 (a); Table 2, section 95374 (b); Table 3, section 95374 (c); or Table 4, section
95374 (d). This includes quantification of the direct GHG emissions resulting from
refrigerant leaks or HFC emissions and indirect GHG emissions resulting from energy use
(where applicable), with all calculations, based on the average lifetime of the equipment
or product that will continue to use prohibited substances. Applicant must include all
calculations used to calculate GHG emissions estimates, including emission factors (i.e.,
charge size as defined in section 95373, leak rate as defined in 40 C.F.R. Part 82.152, and
refrigerant used over the average lifetime of the equipment, system, or product). Please
see the bottom of this application template for an example calculation.

e ALTA EXPERT GHG Annual Emissions (Direct Emissions)®

o Total Annual GHG Emissions (Per Unit):
1,500 Ibs. R-513A x 1.5% leak rate x 630 GWP = 14,175 lbs. COze or 6.43 MTCOze

o Total Annual GHG Emissions (Per Warehouse):
8 Units Per Warehouse x 6.43 MTCOze/Unit = 51.44 MTCOze

9 Conversion to Metric Tons: 2,204.62 1bs. COze =1 MTCO-e
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o Total End-of-Life GHG Emissions (Per Warehouse):
1,500 lbs. Refrigerant x 630 GWP x 8 Units = 3,429.16 MTCO:ze
3,429.16 MTCOze - 3,429.16 MTCOze destroyed = 0 MTCOze

e Warehouse Energy Annual Consumption (Indirect Emissions)
o Total Annual Energy Emissions for (Per Unit): 10

MTCO
1,058,331 kWh x (3.94 x 10~ the) = 416.98 MTCO,e

o Total Annual Energy Emissions for (Per Warehouse):
8 Units Per Warehouse x 416.98 MTCOze/Unit = 3,335.84 MTCOze

0. Provide a description of any negative impacts to human health or the environment that
may result from the granting of a variance.

ALTA recognizes and acknowledges that HFCs (even those with low GWP) are greenhouse gases
that can have negative impacts to human health and the environment. ALTA believes any such impacts
can be minimized and/or mitigated by a combination of managing leak rates, carbon offsets, and
refrigerant recovery and recycling.

Per the attached affidavit of Eric Brown, President of ALTA Refrigeration (see Attachment 1),
describing how ALTA’s low-GWP designs for its cold storage warehouse systems maximize public health
benefits by using the lowest-GWP non-toxic, non-flammable synthetic refrigerant currently available in
the market. As described in this submission, the ALTA systems transition the market away from the use
of hazardous or inefficient refrigerants, which continues to pose substantial risks. The ALTA systems
also maximize environmental benefit compared to CO2 systems by avoiding excessive electricity energy
demand needed by CO2systems, which results in greater scope 2 emissions and a larger climate footprint
on a lifecycle basis. As described in the Mitigation Plan (see Section P), ALTA will invest in carbon offsets
to zero out any modest increased greenhouse gas emissions associated with use of R-513A during the
variance period. Once the transition to R-1234yf is made after the variance period, direct greenhouse
gas emissions will be virtually eliminated although there will be residual risk to human health stemming
from the A2L flammability rating of HFO chemicals, but this is a risk inherent in the CARB regulations
not by ALTA'’s design.

As discussed, this variance significantly lowers the overall risk to human health and the
environment as it allows the use of safe and efficient R-513A during the variance period with minimal
greenhouse gas emissions which will be fully offset. While R-513A has GWP higher than the current 150-
GWP limit, it does not pose the same risks to human health as ammonia, thus offering significant public
health and safety benefits. The difference in greenhouse emissions resulting from the relatively higher
GWP are negligible compared to a hypothetical CO2 system and much lower than other systems still
allowed to use legacy refrigerants. The somewhat greater greenhouse gas emissions compared to 150-
GWP systems will be offset through investment in carbon offset credits, as discussed in the attached
Mitigation Plan. In addition, as shown in ALTA’s mitigation plan (see Part P), the use of R-513A has

10 Assuming unit is continuously running a -10°F space at 60 tons of refrigeration per year. Carbon dioxide produced per
kilowatt-hour in U.S. https://www.eia.gov/tools/faqs/faq.php?id=74&t=11; Emission factors from
https://ww2.arb.ca.gov/sites/default/files /barcu/regact/2018/casnap/isorappb.pdf.
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significantly lower power consumption (and indirect greenhouse gas emissions) and dramatically lower
water consumption than CO2z systems.

ALTA has provided data in Attachment 2 showing that EXPERT systems have an average leak rate
of 1.5% percent, with many systems having no leaks at all. This data has been compiled from
approximately 650 systems operating under a variety of conditions across 27 states and Mexico, with
some systems having been in service for nearly a decade. Accordingly, the negligible quantity of
emissions from the EXPERT systems do not pose a great threat to human health and the environment,
but ALTA anticipates mitigating, if not completely avoiding, any such emissions through the purchase of
carbon offsets, as discussed in Part P.

Additionally, ALTA manages these leak rates through its position as the authorized service
provider of all EXPERT systems it installs. ALTA offers a lifetime warranty to its customers that is voided
if any company other than ALTA performs any work on units ALTA installed. As a result, 99% of ALTA’s
customers continue to use ALTA as their primary service provider, including any decommissioning of
equipment. End-of-life emissions will be offset by the reclamation and destruction of refrigerant during
the decommissioning of the unit.

However, ALTA recognizes and acknowledges that HFCs (even those with low GWP) are
greenhouse gases that can have negative impacts to human health and the environment. With regard to
ALTA’s EXPERT Refrigeration product, any such impacts can be minimized, if not completely avoided
through offsets. Accordingly, we have quantified excess GHG emissions compared to a 150-GWP
hypothetical refrigerant for purposes of comparison based on a typical cold storage warehouse. ALTA
estimates that 4-5 new cold storage facilities could be built in California within the planning horizon. If
mitigation is mandated by CARB, each cold storage warehouse could purchase carbon offsets to zero out
this impact. At an estimated cost of $20 per metric ton of offset, the mitigation cost could be $783.80 per
warehouse which reflects the modest impact on the atmosphere and zeros out all impacts, see Section P.

P. Provide a mitigation plan that demonstrates how you will reduce excess GHG emissions to
a level equal to or below what would have been emitted had you been in compliance and
how you will mitigate any negative impacts to human health or the environment. You must
include all calculations used to calculate GHG emission estimates including emission
factors (i.e., charge size as defined in section 95373, leak rate as defined in 40 C.F.R. Part
82.152, and refrigerant used over the average lifetime of the equipment, system, or
product). This may include an analysis of prohibited substances, efforts to reduce leaks or
venting of prohibited substances, and options to recycle or destroy high-Global Warming
Potential refrigerants.

ALTA provided calculations in Part N of this application quantifying greenhouse gas emissions
from leakage and energy use at a typical cold storage warehouse using the EXPERT R-513A system as a
basis for illustrating the comparative lifecycle greenhouse gas emissions associated with transcritical
CO2 systems. Those calculations can be adapted to quantify the additional emissions from using R-513A
compared to a hypothetical substitute refrigerant with 150 GWP, calculated here and summarized in
Table 3:

e 150-GWP Refrigerant GHG Annual Emissions (Direct Emissions)

o Total Annual GHG Emissions (Per Unit):
1,500 Ibs. Refrigerant x 1.5% leak rate x 150 GWP = 3,375 Ibs. COze or 1.53 MTCOze
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o Total Annual GHG Emissions (Per Warehouse):
8 Units Per Warehouse x 1.53 MTCOze/Unit = 12.25 MTCOze

o Total End-of-Life GHG Emissions (Per Warehouse):
1,500 lbs. Refrigerant x 150 GWP x 8 Units = 816.46 MTCOze
816.46 MTCOze - 0 MTCOze destroyed = 816.46 MTCOze

Additionally, we have provided the affidavit of ALTA President Eric Brown (Attachment 1)
discussing the methodology used to quantify leak rates and emissions underlying the EXPERT System
Leak Rate Calculations (Attachment 2) which show that the average leak rate of EXPERT systems is 1.5%.

EXPERT units have a calculated life expectancy of 40 years, and whenever EXPERT units are
decommissioned ALTA will ensure the recovery and destruction of the refrigerant gas. For clarification,
ALTA is not only the manufacturer of the EXPERT Units, but also the installer and “authorized” service
provider. All EXPERT Units come with a “lifetime” warranty as long as any work performed on the units
is executed by ALTA Refrigeration. Any work that is not performed by ALTA, or “authorized” by ALTA,
“voids” the warranty. Because of the extremely high initial capital cost of the units, ALTA has a 99%
acceptance rate in customers using ALTA to service the equipment. This service includes any and all
decommissioning of equipment where ALTA would have sole responsibility for reclaiming and
destroying any refrigerants at end-of-life. Accordingly, end-of-life emissions for purposes of mitigation
calculations is zero.11 Mitigation calculations results are shown in Table 3.

111n the scenario comparison, end-of-life emissions in a 150-GWP refrigerant scenario would actually be greater because
ALTA would have no obligation to destroy the refrigerant charge on decommissioning and that gas would be reclaimed and
resold into the refrigerant market where it would eventually be emitted into the atmosphere.
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TABLE 312
EXPERT R-513A 150-GWP SUBSTITUTE DELTA
LEAK RATE 51.44 MTCOze 12.25 MTCOze +39.19 MTCOze
EMISSIONS
END-OF- 0" MTCOze 816.46™ MTCOze - 816.46 MTCOze
LIFE
EMISSIONS
ENERGY 3,335.81 MTCOze 3,335.81 MTCOze +/- 0 MTCOze
EMISSIONS13
TOTAL GHG 3,387.25 MTCOze 4152.27 MTCOze - 756.02 MTCOze
EMISSIONS

*ALTA is committed to gas recovery and destruction at end-of-life for all units.

™ Assuming emissions if entire one time charge released through resale into refrigerant market at end-of-life, see below calculations.

Additional GHG emissions from using a hypothetical 150-GWP refrigerant instead of R-513A (630
GWP) are estimated at 39.19 MTCOze per warehouse per year, not considering end-of life emissions. If
end-of-life emissions are considered, use of R-513A combined with end-of-life destruction is actually
756.02 MTCOze lower than the 150-GWP scenario. In order to fully mitigate additional emissions
associated with the variance, the warehouse facility owner could purchase carbon offsets from a
reputable carbon registry to zero out any difference in lifecycle greenhouse gas emissions impact from
the proposed variance.!* At an assumed cost of $20/ton, the cost of this mitigation strategy would be
$783.80 for the warehouse per year.

Q. Provide a detailed explanation of efforts that may be implemented to curtail
noncompliance in lieu of obtaining a variance.

Per the attached affidavit of Eric Brown, President of ALTA Refrigeration, (see Attachment 1)
describing ALTA’s extensive efforts to research the market, identify, evaluate and test all available
substitute refrigerants, and design an industrial cold storage system that delivers maximum
environmental benefits while maximizing safety and minimizing energy-related greenhouse gas
emissions. To this point, ALTA has not seen definitive data proving out the use of R-1234yf for industrial-
scale cold storage systems, as suggested by CARB staff. However, as discussed in this submission, ALTA
is prepared to design a version of its EXPERT cold storage system to meeting California standards using

12 Based on annual GHG emissions from a hypothetical cold storage warehouse using the ALTA EXPERT System. Assumes 8
EXPERT refrigeration units per warehouse using R-513A (GWP 630) compared to hypothetical warehouse using HFC
refrigerant with 150 GWP per California regulations.

13 Varying estimates of grid power emissions are available but do not affect the calculation as indirect emissions are assumed
to be the same for both scenarios.

14 The cold storage facility would select an appropriate offset category to acquire for mitigation purposes. One logical
possibility would be American Carbon Registry METHODOLOGY FOR THE QUANTIFICATION, MONITORING, REPORTING,
AND VERIFICATION OF GREENHOUSE GAS EMISSIONS REDUCTIONS AND REMOVALS FROM CERTIFIED RECLAIMED HFC
REFRIGERANTS (VER 1.2) (Aug 2021).
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R-1234yf in order to establish a benchmark and generate data that can be compared to current R-513A
EXPERT systems.

R. By signing below, you (the Applicant) certify under penalty of perjury that you are a
Responsible Official with full authority to submit the application and implement any
provision of an Executive Order, and that all information provided is true and accurate to
the best of your knowledge, after conducting due diligence. (Applications without this
certification will be automatically denied.)

7/16/2025

Signature Date

S. This applicatigh and documentation relating to the variance to is being submitted to CARB
at the following email address:

HFCREDUCTION @ARB.CA.GOV

T. Any Applicant submitting information to the Executive Officer You may claim information
as “confidential” by clearly identifying it as “confidential.” Any claim of confidentiality
must be based on your belief that the information marked as confidential is either trade
secret or otherwise exempt from public disclosure under the California Public Records Act
(Government Code, section 6250 et seq.). All such requests for confidentiality shall be
handled in accordance with the procedures specified in California Code of Regulations,
title 17, sections 91000 to 91022.
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AFFIDAVIT OF ERIC BROWN, ALTA REFRIGERATION

I, Eric Brown, hereby declare the following under penalty of perjury:

1. This affidavit is submitted to support the variance application submitted by ALTA
Refrigeration (“ALTA”) on March 31, 2025, seeking adjustment to CARB’s 150-GWP limit on
cold storage facilities in California using ALTA’s proprietary EXPERT cooling system product,
which have been redesigned to use low-GWP HFCs under 700 GWP.

2. I am over the age of eighteen, and competent to testify about the following facts
based on my personal knowledge.

3. I am the President of ALTA Refrigeration, based in Peachtree City, Georgia.

4. ALTA is a designer and builder of refrigeration systems for industrial cold storage
warehouse facilities using ALTA’s proprietary market leading “EXPERT System” refrigeration
systems across America.

5. ALTA was originally founded in 1975 and has been designing and installing
industrial refrigeration systems for 50 years.

6. ALTA’s two owners both hold BSME engineering degrees from Purdue University
and have over 50 years of experience between them. In addition, ALTA has a team of engineers
and support staff with decades of collective experience.

7. Cold storage facilities are a core element of the refrigerated “cold chain” that
provides fresh, affordable food to 340 million Americans in this country and our markets abroad.
Cold storage facilities support the food, pharmaceutical, health care, cosmetics, biotechnology,
chemical, retail, agriculture, and other sectors.

8. Cold storage warehouses must reliably maintain temperatures from -20°F to 55°F

for refrigerated and frozen storage.



9. In order to achieve these temperatures, cold storage refrigeration systems use
1000’s of pounds of refrigerant charge

10.  Prior to California’s efforts to reduce short lived climate pollutants, including F-
gases such as HFCs, cold storage facilities traditionally used CFCs, HCFCs and high-GWP HFCs
such as R-134a (GWP 1,430), R-404A (GWP 3,922), R-410A (GWP 2,088), and R-507C (GWP
3,985). Many cold storage facilities also use ammonia systems (GWP 0), but the industry — led by
ALTA and its customers — has been moving away from ammonia due to its inherent hazards, which
includes toxicity, flammability, as well as a history of industrial accidents. Because of those
inherent hazards ALTA initially transitioned to a synthetic A1 refrigerant R-507 (GWP 3,985).

11.  Due to the climate impacts of higher-GWP refrigerants, ALTA began transitioning
to lower-GWP refrigerants about ten years ago. After extensive research and design work looking
at all available refrigerant gases available for industrial cooling applications, ALTA then
transitioned to R-134a (GWP 1,430) as a basis for its cooling systems.

12. As discussion began regarding California’s adoption of HFC regulations and
passage of the federal AIM Act, ALTA looked extensively at even deeper GWP reductions and
identified R-513A (GWP 630) as the basis for its current EXPERT refrigeration system design.

13.  ALTA was surprised when California chose to categorize cold storage facilities the
same as small appliances subject to a 150-GWP cap and not like similar sectors with a 700-GWP
cap.

14.  Using the EXPERT low-GWP system, ALTA has already transitioned its products
and its warehouse customers throughout the United States to significantly reduce the greenhouse
gas footprint of the cold chain using low-GWP HFCs that would meet California’s HFC limits for

comparable industries with large cooling needs, such as data centers.



15.  Further, ALTA’s EXPERT systems are engineered using the highest quality design
and materials to minimize refrigerant leaks. Compared to typical HVAC or commercial systems
which are designed primarily for cost and profit margins, the track record for ALTA’s installed
systems show that leak rates on our EXPERT systems average only 1.5% per year. The leak rate
data provided in Attachment 2 (EXPERT System Leak Rate Calculations) comes from around 650
installed EXPERT systems, operating under a variety of conditions in 27 states and Mexico. The
data show how effective the current generation of EXPERT systems are at retaining refrigerant.
Even after almost a decade in service, most EXPERT systems lose less than 1.5% of a system’s
charge annually, with many systems losing none at all. ALTA also offers warranties to its
customers guaranteeing any refrigerant loss, which incentivizes ALTA to keep leak rates as low
as possible.

16. The leak rate calculations in ALTA’s EXPERT System Leak Rate Calculations
(Attachment 2) were developed using the following methodology:

a. ALTA’s customer contracts typically include maintenance and periodic servicing
of the EXPERT refrigeration system by ALTA, including compressors, evaporators
and line sets;

b. Servicing is done by EPA-certified service technicians using EPA-certified
recovery equipment;

c. ALTA tracks and records the mass of all refrigerant charge added to a system;

d. Following U.S. EPA procedures, the added charge is then compared to the known
initial refrigerant charge to calculate the mass of any leaked refrigerant;

e. The leak rate can be calculated mathematically from these data inputs and averaged

across all facilities; and



f. The results of these calculations are reported in the EXPERT System Leak Rate
Calculations sheet.

17. As shown above, by using state-of-the-art design and high-quality components,
ALTA has successfully minimized the greenhouse gas footprint of its EXPERT system through
the combination of using a low-GWP, non-flammable HFC/HFO refrigerant blend as the heat
transfer fluid and by impressively lowering leak rate, as well as lowering power consumption and
eliminating water consumption.

18. CARB?’s approach in contrast focuses on forcing a transition to non-HFC refrigerant
substitutes. However, in the cold storage sector and other large refrigerant charge applications
(such as data centers), the United States has reached the limits of existing chemical technology to
further reduce the GWP of refrigerants suitable for industrial-scale cold storage at this time.

19.  Because CARB’s regulations require cold storage warehouses to meet a 150-GWP
limit and the federal U.S. EPA has imposed a similar requirement under the AIM Act, ALTA has
assiduously researched and evaluated each of the substitute refrigerants identified by CARB and
U.S. EPA for refrigeration applications in the 150-GWP category. As shown by the chart included
with ALTA’s March 31, 2025 variance application (p.13, Table 1), except for R-513A which we
currently use in our new systems, there are no synthetic low-GWP substitutes currently available
in the market that are A1 (non-toxic/non-flammable) gases, versus ammonia which is both toxic
and flammable, or do not actually increase greenhouse gas emissions on a lifecycle basis (in
contrast to CO»).

20. Our research has been based on review of existing engineering and industry
sources, literature searches, and dozens of phone calls to chemical manufacturers, including
contact with the large fluorinated chemical manufacturers that promised to produce substitutes that

CARB and U.S. EPA have identified. We constantly review price sheets and order lists from



multiple wholesale suppliers, and have continuing discussions with industry participants, including
our membership in trade associations such as the Air-Conditioning, Heating, and Refrigeration
Institute (“AHRI”), Global Cold Chain Alliance (“GCCA”), FMI (formerly the “Food Marketing
Institute”), and International Foodservice Distributers Association (“IFDA”).

21. As discussed by the Coalition for the Use of Safe and Efficient Refrigerants
(“CUSER”) in an AIM Act petition pending with U.S. EPA (Attachment 3), their in-house
engineering team has explored dozens of different designs using every potentially available
refrigerant. All of the HFC, HFO or blend substitutes, or so-called “natural” refrigerants such as
ammonia identified as replacements for higher-GWP HFC refrigerants used in the past are either
flammable (which creates safety and building code issues), toxic, unavailable in the marketplace,
or mechanically unsuitable for cold storage due to the performance characteristics of the particular
refrigerant chemical. We have found that R-513A is the best (and only) practical balance of a
relatively low GWP (under 700), safety, performance and overall environmental footprint.

22. We are not new to this industry. For many years, ALTA used ammonia in its cold
storage systems. But due to the risk of incidents and continued concerns about the toxicity and
flammability of ammonia, ALTA began steadily transitioning away from ammonia almost 10 years
ago. U.S. EPA has recognized that “ammonia is a toxic gas” that can cause “harmful effects on
workers and the public” and that ammonia leaks are more common than some would like to admit.
U.S. EPA acknowledges that ammonia is a “fire and explosion hazard at concentrations between
16 and 25%” and notes that the addition of lubricating oil (which is common in refrigeration
systems) can create “much broader explosive range,” which is especially problematic for cold
storage warehouses often found in densely populated urban areas. The troublesome track record

of ammonia is well documented and further summarized in ALTA’s AIM Act petition.



23. Transcritical COz is also unsuitable (by ALTA’s engineering and performance
standards) for cold storage, despite being accepted by others as a potential solution for smaller
applications, due to its technical requirements and higher energy demand. The calculations
included in our AIM Act petition and CARB variance application show that on a lifecycle basis

COz systems actually result in more greenhouse gas pollution than using R-513A, primarily due to

CO2’s higher indirect emissions from electrical demand. In addition to the high power usage, most
COz systems also have very high water use, which is particularly problematic in certain areas of
the country such as California with water scarcity. ALTA systems save an enormous amount of
water compared to CO2 systems.

24.  We have also previously explored the use of R-1234yf, as suggested by CARB
staff, and thus far have not seen any evidence that would suggest it is an environmentally preferable
alternative to R-513A. However, R-1234yf is additionally problematic because of its classification
as a flammable A2L gas, creating safety and liability concerns similar to those posed by ammonia.

25. Although ALTA strongly supports the CARB’s efforts to lower the environmental
impact of cold storage refrigeration systems, the current 150-GWP limit leaves ALTA stuck
without any safe and efficient alternatives compared to our current, state-of-the-art EXPERT
systems running on R-513A.

26. I hope that CARB will consider these ALTA concerns and efforts and allow

ALTA’s EXPERT products a variance from the new cold storage facilities GWP limit.

Executed this day, July 16, 2025, in Peachtree City, GA.

Eric Browy \.
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COALITION FOR THE USE OF SAFE AND
EFFICIENT REFRIGERANTS

March 6, 2025

Hon. Lee Zeldin, Administrator

U.S. Environmental Protection Agency
1301 Constitution Avenue NW
Washington, D.C. 20004

Attn: Cynthia Newberg, Director
Stratospheric Protection Division
newberg.cindy@epa.gov

Re: AIM Act Petition to Restrict HFC Substitutes Greater than 700 GWP for
Cold Storage Warehouses

Dear Administrator:

The Coalition for the Use of Safe and Efficient Refrigerants, Inc. (“CUSER” or “the Coalition™)
respectfully petitions the U.S. EPA to establish a restriction on the use of hydrofluorocarbons in
new cold storage refrigeration units at 700 GWP, rather than 150 GWP as currently established at
40 C.F.R. Part 84.54.

This petition is based on the persistent unavailability of substitutes, prohibitive transition costs,
and continued building code complications for the cold storage sector, each of which is greater
than originally anticipated by EPA when it established its initial Technology Transition Rule over
a year ago in October 2023. This petition requests that EPA increase the GWP limit for HFCs used
in cold storage facilities at 40 C.F.R. § 84.54(c)(9) from 150 GWP to 700 GWP. In the alternative,
the Coalition requests that EPA allow the continued use of specific identified refrigerants with
GWP values up to 700 (including specifically R-513A) in the cold storage sector.

This petition is submitted under the authority of subsection (i) of the American Innovation and
Manufacturing Act (“AIM Act”), 42 U.S.C. § 7675(1)(3), and EPA’s implementing regulations at
40 C.F.R. § 84.62.2 The Coalition requests that EPA promptly grant its petition and revise its
existing rules as quickly as possible, given that the unworkable restrictions on cold storage are
slated to take effect on January 1, 2026.

About CUSER

CUSER members represent a significant portion of the cold storage warehouse sector. Our

1 U.S. EPA, Restrictions on the Use of Certain Hydrofluorocarbons under the American Innovation and
Manufacturing Act of 2020: Phasedown of Hydrofluorocarbons; Final Rule, 88 Fed. Reg. 73,098 (Oct. 24, 2023).

242 U.S.C. § 7675(i)(3) (“Petitions (A) In general-- A person may petition the Administrator to promulgate a rule
under paragraph (1) for the restriction on use of a regulated substance in a sector or subsector . . . (B) Response-- The
Administrator shall grant or deny a petition under subparagraph (A) not later than 180 days after the date of receipt of
the petition . . . If the Administrator grants a petition under subparagraph (B), the Administrator shall promulgate a
final rule not later than 2 years after the date on which the Administrator grants the petition.”).
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members design, build and/or use industrial packaged synthetic refrigerant systems utilizing HFCs
that meet the 700 GWP threshold established by EPA for most industrial/commercial-scale sectors,
but our current designs generally cannot meet the lower 150 GWP threshold that EPA imposed on
the cold storage sector in the 2023 final rule.

Background

Cold storage warehouses are a core element of the “cold chain” that provides fresh, affordable
food to 340 million Americans in this country and our markets abroad. Cold storage facilities
support the food, pharmaceutical, health care, cosmetics, biotechnology, chemical, retail,
agriculture, and other sectors. Cold storage must be capable of reliably maintaining temperatures
from -20°F to 55°F for refrigerated and frozen storage. The cold storage sector is critical to an
affordable food supply and any unwarranted costs imposed on our sector will be felt downstream
by retailers and consumers. At a time when American families are struggling with persistent
inflation, EPA should be especially concerned about the effects of its regulations on kitchen table
€conomics.

Some of our members have been designing and installing industrial refrigeration systems for more
than 45 years and have among them hundreds of years of experience in the cold storage and other
refrigeration sectors. Much of that experience was previously devoted to ammonia refrigeration
systems. However, due to ongoing concerns about the toxicity and flammability of ammonia (a so-
called “natural refrigerant”), our members have been steadily transitioning away from ammonia
systems to highly efficient, safer HFC-based systems. Our newer HFC-based systems use non-
toxic/non-flammable refrigerants that enable safer cooling systems, which delivers the added
benefits of requiring no water and consuming less power than comparable ammonia systems. As
highly engineered, custom designs, HFC-based cold storage systems also have very low leak rates,
unlike other sectors regulated under the Technology Transition Rule — a fact that EPA did not
recognize in the original rule.

Historically, cold storage used various refrigerants such as CFCs and HCFCs (which have now
been phased out due to ozone depletion concerns) and ammonia (which is increasingly disfavored
due to toxicity and flammability hazards). In past decades, the cold storage sector transitioned to
use of various HFCs such as R-134a, R-404A, R-410A, and R-507C, responding to EPA’s earlier
phaseouts of CFC and HCFC refrigerants while still having a strong need for non-toxic and non-
flammable solutions. Over this period, HFC-based systems have not only replaced ODS systems,
but also increasingly displaced ammonia systems.

Our members have consistently sought to implement cold chain systems that use refrigerants with
lower global warming potential; however, our sector is constrained by what refrigerant
formulations are available on the market at a workable price. For example, many of our members
initially used systems with R-507 (GWP 3,985) as a substitute for older CFC and HCFC
refrigerants.® In the mid-teens, the sector transitioned to using R-134a (GWP 1,430) and beginning
in 2022 the transition began to R-513A (GWP 631), an HFC with only half the GWP of R-134a.
The supply chain has successfully developed to support R-513A refrigerant. However, the

3 GWP expressed as AR4 100-yr values.
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substitutes identified by EPA in its Technology Transition Rule for the cold sector remain largely
unavailable and cost prohibitive despite EPA’s predictions that substitutes would become
commercially available. Our sector is open to further transition, but we can only do that if
substitutes are technically available, economically feasible, legally allowed, and safe for users and
their home communities.

l. AIM Act Technology Transition Petition

This petition is submitted pursuant to subsection (i) of the AIM Act and EPA’s regulations at 40
C.F.R. 84.62 and addresses each of the statutory and regulatory factors below.*

Request to Set GWP Limit at 700 for Cold Storage

The Coalition requests that EPA impose a limit of 700 GWP for refrigerants used in the cold
storage warehouse sector under Part 84.54(c)(9), rather than the current caps of 150 GWP and
300 GWP slated to take effect starting with calendar year 2026.% The Coalition further requests
that EPA act quickly on this petition by initiating a rulemaking to promulgate a final rule as soon
as possible but no later than mid-2025 with the goal that the 700 GWP restriction for cold storage
should become effective as soon as possible but no later than January 1, 2026.°

4 EPA’s regulations at 40 C.F.R. § 84.62 governing AIM Act subsection (i) petitions require that the petitioner address
the following elements: “(1) The sector and subsector(s) for which restrictions on use of the regulated substance would
apply. (2) For each sector and subsector identified in a petition, the restriction on the use of a regulated substance
through any of the following: (i) A global warming potential limit that will apply to regulated substances or blends
containing regulated substances with global warming potentials at or above that limit; (ii) Identification of the
regulated substance(s) or blend(s) containing a regulated substance to be restricted and its global warming potential
according to § 84.64; or (iii) Another form of restriction with an explanation for why a restriction under paragraph
(@)(2)(i) or (ii) of this section would not be appropriate. (3) For each restriction on the use of a regulated substance
contained in a petition, the effective date on which the regulated substance use restriction would commence and
information supporting the identified effective date. (4) Address whether the Administrator negotiate with
stakeholders in accordance with the negotiated rulemaking procedure provided for under subchapter 111 of chapter 5
of title 5, United States Code, including an explanation of their position to support or oppose the use of the negotiated
rulemaking procedure. (5) For each requested restriction, to the extent practicable, information related to the
considerations provided in subsection (i)(4) of 42 U.S.C. 7675 to facilitate the Agency’s review of the petition.”

540 C.F.R. § 84.54(c)(9) currently provides: “(c) No person may install any system, nor have any such system be
installed through their position as a designer, owner, or operator of that system, in the following sectors or subsectors
that uses a regulated substance as listed in this paragraph (c): . . . (9) Effective January 1, 2026, cold storage warehouse
systems as follows: (i) Systems with a refrigerant charge capacity of 200 pounds or greater, that are not the high
temperature side of a cascade system, using a regulated substance, or a blend containing a regulated substance, with a
global warming potential of 150 or greater; (ii) Systems with a refrigerant charge capacity less than 200 pounds, using
a regulated substance, or a blend containing a regulated substance, with a global warming potential of 300 or greater;
(iii) Cascade refrigerant systems using a regulated substance, or a blend containing a regulated substance, on the high
temperature side of the system with a global warming potential of 300 or greater.”

6 The AIM Act provides for a 1-year transition period; however, the Coalition believes that EPA can shorten this
period when the new regulation provides an adjustment to existing limits rather than more stringent regulation and
when the subject provision has not yet taken effect. See 42 U.S.C. § 7675(i)(6) (“Effective date of rules. No rule under
this subsection may take effect before the date that is 1 year after the date on which the Administrator promulgates
the applicable rule under this subsection.”).
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EPA’s Technology Transition Rule Assumptions Have Not Borne Out

Subsection (i) of the AIM Act, euphemistically captioned “Technology transitions,” provides that
EPA “may by rule restrict, fully, partially, or on a graduated schedule, the use of a regulated
substance in the sector or subsector in which the regulated substance is used.” In 2023, EPA
developed its Technology Transition Rule, which barred the use of HFCs with GWP greater than
150 for most of the cold storage sector.” EPA chose the 150 GWP limit for the cold storage sector
under the assumption that various substitutes would become available in the market by 2026 and
would be allowed by local building codes within that timeframe. But as discussed below, these
assumptions have not borne out in the subsequent year since EPA’s initial rule was finalized.
Accordingly, EPA should use its authority under subsection (i) of the AIM Act to set a restriction
limit of 700 GWP for the cold storage warehouse sector instead of the initial 150 GWP limit, which
is proving to be unworkable.

EPA has already set a limit of 700 GWP for 15 other industrial and commercial sector categories
that have similar technical and supply chain needs as does the cold storage sector.? In its 2023 rule,
EPA recognized that substitutes less than 700 GWP for these sectors would not be available or
workable, even though the refrigeration systems in those sectors are similar to those used in cold
storage. The disparity between EPA’s realistic assessment of these other sectors that need
substitutes up to 700 GWP, in contrast to EPA’s assumptions for the cold storage sector that are
now obviously unsupportable, provides sufficient reason for EPA to establish a limit of 700 GWP
for the cold storage sector to match its kindred sectors. As shown in Table 1 on page 5, cold storage
facilities are large-scale commercial/industrial operations with refrigerant charges measured in
1000s of pounds. Cold storage is functionally indistinguishable from other large-scale cooling
operations such as data centers, industrial process refrigeration, and industrial/commercial chillers
for which EPA imposed a 700 GWP cap.

In contrast, the sectors for which EPA has set a lower GWP limit of 150 GWP, such as residential
refrigerators, vending machines, and automobile air conditioners, are so dissimilar from cold
storage that the grouping is impossible to justify. These smaller appliances have only a fraction of
the refrigerant charge and are completely different than cold storage in terms of design and
manufacture.® In the table below, it is obvious that cold storage is mis-categorized with the other

"The cold storage provisions establish a limit of 300 GWP for smaller facilities with charge of less than 300 pounds,
which are a relatively small part of the cold storage sector.

840 C.F.R. § 84.54 (setting 700 GWP limit for 15 sectors, including: self-contained residential and light commercial
air conditioning and heat pump products at 84.54(a)(1); residential dehumidifiers at 84.54(a)(2); refrigerated transport
at 84.54(a)(6); chillers for comfort cooling, ice rinks, and industrial process refrigeration at 84.54(a)(10); data center,
information technology equipment facility, and computer room cooling at 84.54(a)(11); industrial process
refrigeration products, other than chillers at 84.54(a)(12); residential or light commercial air-conditioning or heat
pump systems at 84.54(c)(1); variable refrigerant flow systems for use as residential and light commercial air-
conditioning or heat pumps at 84.54(c)(2); chillers for comfort cooling at 84.54(c)(3); ice rinks at 84.54(c)(4); chillers
for industrial process refrigeration at 84.54(c)(5) and (6); refrigerated transport—intermodal containers at 84.54(c)(7);
refrigerated transport—road or refrigerated transport—marine systems at 84.54(c)(8); certain industrial process
refrigeration systems, other than chiller systems at 84.54(c)(10); and data center, information technology equipment
facility, and computer room cooling systems at 84.54(c)(13)).

940 C.F.R. § 84.54 (setting 150 GWP limit for household refrigerators and freezers at § 84.54(a)(3); retail food
refrigeration—stand-alone units at § 84.54(a)(4); vending machines at § 84.54(a)(5); self-contained automatic
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sectors like in the familiar Sesame Street song “Which One of These Things Is Not Like the
Others?”:

Table 1: Miscategorization of Cold Sector (examples)

Subsectors with 150 GWP Limit

Subsector Charge

Foam Blowing Constantly releasing refrigerant
Household Refrigerators Charge is measured in ounces

Vending Machines Charge is measured in ounces

Vehicle A/C Charge is measured in ounces

Retail Food — standalone units Charge is measured in pounds
Self-Contained Ice Machines Charge is measured in pounds

Cold Storage Warehouse Charge is measured in 1,000s of pounds
Subsectors with 700 GWP Limit

Subsector Charge

Chillers Charge is measured in 100s of pounds
Data Center Charge is measured in 1,000s of pounds
Industrial Process Refrigeration Charge is measured in 1,000s of pounds
Stationary Light Commercial AC Charge is measured in 100s of pounds

Moreover, the chemical manufacturers that produce the refrigerants available in the U.S. market
have only produced a limited number of chemical products, catering to particular sectors. As
shown in Table 2 on page 10, these chemical manufacturers are generally not producing HFC
refrigerant products for the 150 GWP sectors. Allowing the cold storage sector to source from the
same chemical lines as the 15 other sectors that have a 700 GWP limit will help streamline supply
chain difficulties and manage cost for American consumers.

AIM Act Statutory Factors

In considering a petition under AIM Act subsection (i)(4), the statute directs EPA to consider the
following factors: “(A) the best available data; (B) the availability of substitutes for use of the
regulated substance that is the subject of the rulemaking or petition, as applicable, in a sector or
subsector, taking into account technological achievability, commercial demands, affordability for
residential and small business consumers, safety, consumer costs, building codes, appliance
efficiency standards, contractor training costs, and other relevant factors, including the quantities

commercial ice machines at § 84.54(a)(8); industrial process refrigeration products, other than chillers [capacity >200
pounds and refrigerant temperature entering the evaporator > —30 °C (=22 °F)] at § 84.54(a)(12); motor vehicle air-
conditioning at § 84.54(a)(12); foam products at § 84.54(a)(13); aerosol products at § 84.54(a)(13); industrial process
refrigeration products, other than chillers [capacity >200 pounds and refrigerant temperature entering the evaporator
>—30 °C (=22 °F)] at § 84.54(c)(10); remote condensing units in retail food refrigeration systems [refrigerant charge
capacity of 200 pounds or greater] at § 84.54(c)(11); and supermarket systems [refrigerant charge capacity of 200
pounds or greater] at § 84.54(c)(12)).
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of regulated substances available from reclaiming, prior production, or prior import; (C) overall
economic costs and environmental impacts, as compared to historical trends; and (D) the
remaining phase-down period for regulated substances under the final rule issued under subsection
(e)(3) [the AIM Act allowance program], if applicable.” Similarly, AIM Act subsection (i)(5)
requires EPA to “(A) evaluate substitutes for regulated substances in a sector or subsector, taking
into account technological achievability, commercial demands, safety, overall economic costs and
environmental impacts, and other relevant factors; and (B) make the evaluation under
subparagraph (A) available to the public, including the factors associated with the safety of those
substitutes.”

The AIM Act statutory factors and criteria are discussed at greater length in Part I1I, below.

Negotiated Rulemaking

The Coalition does not suggest that EPA engage in negotiated rulemaking. It is our understanding
that EPA has previously considered and declined that process in the 2023 rulemaking process for
AIM Act petitions. Regardless, the Coalition does not believe that negotiated rulemaking will be
productive in this situation.

1. Major Considerations

In considering this petition, EPA should acknowledge the experience of the cold storage sector
since EPA’s initial October 2023 rule, which has shown that no safe or efficient substitutes suitable
for cold storage have actually become available in the market at less than 150 GWP, although some
substitutes are available at less than 700 GWP. Moreover, the so-called natural refrigerant such as
ammonia and carbon dioxide which EPA assumed are suitable for cold storage have serious safety
and performance impediments which make them unsuitable for many cold storage applications.
We provide the following information to inform EPA’s consideration of the petition to adjust the
GWP limit for the cold storage sector.

The Problem with Ammonia

EPA should set the GWP limit for cold storage at 700 GWP to allow at least some low-GWP HFCs
to continue to be used in the cold storage sector instead of forcing the sector to build more ammonia
facilities. The dangers of using ammonia in industrial facilities are widely recognized, but perhaps
not fully appreciated by EPA.1° Ammonia is highly toxic and flammable. Per EPA, ammonia “is
listed as a lower flammability, higher toxicity (B2L) refrigerant in ASHRAE Standard 34.”! EPA
has also acknowledged that ammonia “is not used extensively in many other subsectors of the
RACHP sector.”*? Yet EPA relied on the availability of ammonia as the primary substitute for

10 OSHA strictly regulates ammonia as a toxic and hazardous substance that cannot be used without certain procedures
and protocols, 29 C.F.R. § 1915.1000; however, OSHA’s regulations have not prevented many industrial accidents
involving ammonia systems and the risk to the public remains.

1 U.S EPA, Phasedown of Hydrofluorocarbons: Restrictions on the Use of Certain Hydrofluorocarbons Under
Subsection (i) the American Innovation and Manufacturing Act of 2020; Proposed Rule, 87 Fed. Reg. 76,738, 76,781
(Dec. 15, 2022).

1287 Fed. Reg. at 76,781.
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HFCs in cold storage refrigeration systems.

According to the Centers for Disease Control and Prevention, exposure to ammonia can cause
serious injuries, and even death, including abdominal pain, coughing up fluid caused by pulmonary
edema, blistering of skin, burning of nose, throat, lungs, and eyes, frostbite if exposed to liquified
ammonia, narrowing and swelling of the throat, nausea, permanent or temporary blindness, skin
pain, skin redness, and vomiting. In contrast, there has never been a documented serious injury or
death from HFC refrigerants. Unfortunately, ammonia leaks are more common than some would
like to admit. EPA itself has cataloged the stark dangers of ammonia refrigerant. In its publication
“Hazards of Ammonia releases at Ammonia Refrigeration Facilities,” EPA acknowledged that
“ammonia is a toxic gas” that can cause “harmful effects on workers and the public” including
explosions and “injury and fatalities.”'® EPA also describes ammonia as a “fire and explosion
hazard at concentrations between 16 and 25%” and notes that the addition of lubricating oil (which
is common in refrigeration systems) can create “much broader explosive range.”

Notwithstanding stringent EPA and OSHA hazard prevention rules, ammonia leaks continue to
cause widespread damage in populated areas. Some examples of ammonia accidents just in the last
couple years since EPA developed its cold storage rule include:

e In mid-2024, some 287 employees were evacuated under a “mass casualty incident
response” after an ammonia leak in Virginia, with five persons hospitalized in serious
condition (Appx. A).

e In October 2024, an lllinois father, his two young children, and two other persons were
Killed by ammonia exposure when a semitruck carrying thousands of gallons of toxic
ammonia crashed on the highway (Appx. B).

e A man died after being exposed to ammonia plume from a neighboring industrial facility
(Appx. C).

e One person died and another was seriously injured when ammonia leaked from the food
processing facility in Norwood, Massachusetts (Appx. D).

e In October 2024, employees at a Kraft-Heinz facility were evacuated after ammonia leaked
from an internal cooling system in Davenport, lowa (Appx. E).

e In October 2024, an arena was evacuated when ammonia leaked from an ice rink
compressor system in Muskegon, Michigan where the Muskegon Lumberjacks hockey
team as well as soccer and football teams play (Appx. F).

e In August 2024, a supply chain facility in Florence, Kentucky was evacuated when
ammonia leaked from the facility (Appx. G).

e In October 2024, four chemical plant workers suffered inhalation burns to their airways
from a ruptured ammonia storage cylinder in Baton Rouge, Louisiana (Appx. H).

13 U.S. EPA, Hazards of Ammonia releases at Ammonia Refrigeration Facilities, EPA 550-F-98-017 (Aug. 1998),
https://nepis.epa.gov/.
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e In September 2024, a Hood’s ice cream factory was evacuated and a nearby highway shut
down in Suffield, Connecticut when ammonia leaked at the facility (Appx. I).

¢ In March 2024, EPA fined a cold storage warehouse for an earlier release of ammonia from
a faulty valve that caused an evacuation (Appx. J).

e In May 2023, a poultry worker was “ravaged [in] her eyes, throat, and lungs” by a cloud
of ammonia gas while other workers fled the toxic gas at a meat plant in Hope, Arkansas.
The victim had to undergo multiple throat surgeries and two corneal transplants and still
suffers from chronic coughing fits (Appx. K).

In contrast, HFCs are non-toxic, non-flammable and generally considered safe. They are so safe
that HFCs are widely used in medical inhalers that are breathed directly to carry medicine into the
lungs.

Although the Coalition is not opposed to allowing the use of ammonia as a refrigerant where
appropriate, EPA should not mandate ammonia where safety and performance considerations
caution against using this toxic gas. EPA must also carefully consider the increasing danger of
using ammonia refrigeration as more cold storage facilities, data centers, and industrial process
facilities are built throughout the United States.

EPA has extensive regulations governing ammonia refrigeration systems that are necessary to
guard against deadly accidents due to ammonia’s toxicity and propensity to leak from high pressure
systems. Despite these regulations, ammonia remains a dangerous killer if not properly handled.
In its October 2023 rule, EPA chose to promote ammonia refrigeration systems under the
assumption that cold storage warehouses could safely use ammonia because they were located in
isolated areas away from population centers. This assumption has been shown over the past year
to have been incorrect. As the attached illustrations (Figures I and 2) show, cold storage facilities
are already located and are increasingly being built overwhelmingly in densely populated urban
areas — which makes sense because cold storage is used in the food supply chain and facilities are
located where people live and work.

Figure 1 — Cold Storage Locations in Atlanta Metro Area
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Figure 2 — Cold Storage Locations in Los Angeles Metro Area

EPA also must recognize that ammonia needs to be transported to ammonia-based refrigeration
systems — usually through populated areas. As the above discussion shows, many dangerous
ammonia accidents occur on our highways and in transferring ammonia from production facilities
to end users.

Counterintuitively, EPA’s pressure on industry to use ammonia for the agency’s mandate to switch
away from safe, nontoxic halocarbons (like R-513A) is accelerating the danger to workers and
neighboring communities. In its Response to Comments in the October 2023 rulemaking, EPA
stated that “[r]egarding the comment about the safety and extensive requirements when using
ammonia in refrigeration systems such as for cold storage warehouses, EPA acknowledges that
some companies may prefer to use refrigerants with lower toxicity than ammonia. EPA has
considered safety along with the other factors in AIM Act section (i)(4)(B) in determining whether
alternatives are available. EPA is aware of other available refrigerants with lower toxicity than
ammonia that are not flammable, including CO2 and several blends of HFCs and HFOs (e.g., R-
450A, R-471A, R-513A, R-515B).”** However, as discussed in this petition, except for R-513A,
the substitutes identified by EPA are not commercially available or are not suitable for cold storage
systems.

Accordingly, EPA should recognize that, contrary to its previous assumptions, ammonia is not a
preferred refrigerant for many cold storage facilities. Furthermore, these facilities are being located
in populous areas as cold storage demand increases. Even for cold storage facilities in less
populated areas, EPA should not be cavalier in devaluing the lives of blue-collar facility workers
and neighboring communities that can be exposed to ammonia risks compared to protecting white-

14 Phasedown of Hydrofluorocarbons: Restrictions on the Use of Certain Hydrofluorocarbons under Subsection (i)
of the American Innovation and Manufacturing Act of 2020; Response to Comments, EPA Doc. ID No. EPA-HQ-
OAR-2021-0643-0227 AT 142 (Oct. 24, 2023), https://www.regulations.gov/document/EPA-HQ-OAR-2021-0643-
0227.
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(banned by EPA Not mechanically practical due to glide
>150 GWP) for flooded applications, safety risk

(flammable).

HCFO- NOT FEASIBLE

1233zd(E) UNAVAILABLE Not mechanically practical due to

(GWP 4) excessive displacement.

HFO- NOT FEASIBLE

1234yf FLAMMABLE AVAILABLE EFFICIENT | Similar to R-513, but safety risk

(GWP 1) (flammable) and 3x cost.

HFO- NOT FEASIBLE

1234ze(E) | FLAMMABLE AVAILABLE EFFICIENT | Not practical due to excessive

(GWP 1) displacement, safety risk (flammable),
and 2x cost.

[11 AIM Act Technology Transitions Final Rule, 88 Fed. Reg. at 73,162,

121 Group classification, ASHRAE Standard 15, Safety Standard for Refrigeration Systems, and 15.2, Safety Standard for
Refrigeration Systems in Residential Applications.

[ Not Toxic or Flammable, but extremely high pressure.

[l Transcritical CO2 systems are not efficient when compared to other systems that do not operate at transcritical
temperatures/pressures.

51 CUSER proposed substitute for >200-1b charge (<700 GWP limit).
(1 Includes status of EPA SNAP determination.

As Table 2 illustrates, there are simply no viable non-toxic refrigerants available with GWP < 150,
although R-513A is available (and is currently used in the cold storage sector) if the GWP limit
were adjusted to 700 GWP. The so-called alternatives that EPA based the October 2023 rule on
have not proven to be viable options for the cold storage sector. As discussed above, ammonia is
toxic and creates unwarranted liability exposure for the sector. Carbon dioxide requires unusually
high pressures (which raise safety concerns) and energy efficiency losses that make it unsuitable
for use in cold storage. The HFO substitutes that EPA has touted in the past are flammable (which
creates liability exposure) and are often disallowed by state and local building codes. Finally, most
of the HFC, HFO and blends that EPA predicted would become commercially available in the U.S.
refrigerant market by 2026 are actually not in actuality being produced by the chemical
manufactures that control the refrigerant market.

1. Consideration of Statutory Factors

The Coalition’s petition to establish a limit of 700 GWP (rather than 150 GWP) for the cold storage
sector under 40 C.F.R. § 84.54 is supported by consideration of the following AIM Act factors:

Subsection (i)(4)(A4) (best available data)

e Data Sources

o Analysis: The best available data on availability of substitutes is field data supplied
by businesses that are actually engaged in the cold storage sector, as reflected in
Table 2.
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Subsection (i)(4)(B) (availability of substitutes)

e Technological Achievability

o Analysis: The field data supplied by businesses actually engaged in the cold storage
sector, as reflected in Table 2, shows that no refrigerants with GWP < 150 are
actually available in the marketplace today, and there is no indication of availability
in the future. Other substitute refrigerants are not technologically available due to
safety, pressure or efficiency constraints.

e Commercial Demands

o Analysis: As EPA has recognized previously, if the cost of a substitute is so high as
to be commercially unmarketable there will be no commercial demand and
therefore the substitute will not be available because it won’t be produced. 88 Fed.
Reg. at 83,140. Although EPA has not provided cost data for its candidate
refrigerants for the cold storage sector, due to the unavailability or mechanical
unsuitability of each of EPA’s candidate refrigerants, it should be assumed that the
cost of developing new technology for < 150 GWP refrigerants suitable for cold
storage will be cost prohibitive.

e Affordability for Residential and Small Business Consumers

o Analysis: EPA’s candidate <150 GWP refrigerants are not actually available or
commercially feasible at the present time; accordingly, candidate <150 GWP
refrigerants are not affordable for small business. EPA has not provided any
economic analysis in prior rulemaking documents that considers the real world
experience identified in this petition. Residential considerations are not applicable
for the cold storage sector.

e Safety

o Analysis: As described above, the <150 GWP refrigerants proposed by EPA are
either toxic, flammable, or require high operating pressures that are not suitable for
cold storage applications.

e Consumer Costs

o Analysis: Even if safe <150 GWP refrigerants were available in the future, the high
costs associated with developing a new chemical will be passed down to consumers.
EPA has not provided any economic analysis in prior rulemaking documents that
considers the real world experience identified in this petition.

¢ Building Codes

o Analysis: An important issue raised in the October 2023 rulemaking is the fact that
many state and local building codes in America prohibit the use of the flammable
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olefin-based refrigerants that EPA identified as substitutes for cold storage
refrigeration systems. EPA defended this position in its Response to Comments by
arguing that “Model codes may be adopted by States and localities and the next
update to the model codes are consistent with updated industry standards that allow
the use of substitutes identified in this rulemaking.” RTC at 147-149. But in the
year and a half since Part 84 was finalized, there is little indication that model codes
have given up on safety concerns that make use of flammable refrigerants illegal.
Much of this local safety regulation is based on the precautionary principle that
accidents happen, and accidents involving toxic or flammable refrigerants, such as
those embraced by the Biden Administration, are more difficult to control and
prevent injuries.

EPA also assumed in the October 2023 final rule that the International Code Council
would update its building codes to allow use of A2L refrigerants to go into effect
as 0f2024. 89 Fed. Reg. at 73,136 (“ICC, an international developer of model codes,
standards, and building safety solutions, approved changes to many model codes
that affect the availability of A2L refrigerants for the RACHP sector. These model
code changes, which will go into effect in 2024, are consistent with updated
industry standards that allow the use of substitutes identified in this rulemaking.”).
The expected update to the International Building Code in 2024 which did not
happen as anticipated. 89 Fed. Reg. at 73,136 (“The International Building Code is
scheduled to be updated in 2024, which would then need to be adopted by State and
local jurisdictions.””). Moreover, building code changes expected by EPA have not
actually been adopted by most state and local governments that host cold storage
facilities, such that using many of EPA’s candidate <150 GWP refrigerants remains
illegal.

e Appliance Efficiency Standards

o Analysis: As noted, many of EPA’s candidate <150 GWP refrigerants are not
suitable for mechanical systems that support cold storage refrigeration due to their
lower energy efficiency. Similarly, the additional indirect (Scope 2) greenhouse gas
emissions from electricity generation required for EPA’s candidate <150 GWP
refrigerants make them unattractive for environmental purposes. Although EPA
does not seem to have studied the issue, the increased indirect emissions from
additional energy inputs could possibly outweigh any benefit of the lower GWP of
the refrigerant substitutes themselves.

e Contractor Training Costs

o Analysis: Because many of EPA’s candidate <150 GWP refrigerants are not actually
available in the market, the cold storage sector will incur increased contractor
training costs to handle new refrigerants, some of which are toxic and flammable.
EPA has not provided any economic analysis in prior rulemaking documents that
considers the real world experience identified in this petition.

¢ Quantities Available from Reclaiming, Prior Production, or Prior Import
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o Analysis: Because many of EPA’s candidate <150 GWP refrigerants are not actually
available in the market, there is little if any refrigerant available from reclaiming or
stockpiles. The alternatives preferred by EPA either have no reclaim market (i.e.,
ammonia and CO2) or are so new that reclaim markets have not developed. EPA
has not provided any economic analysis in prior rulemaking documents that
considers the real world experience identified in this petition.

e Other Relevant Factors
o Analysis: See discussion above.

Subsection (i)(4)(C) (overall economic costs and environmental impacts)

e FEconomic Costs

o Analysis: As EPA has recognized previously, if the cost of a substitute is so high as
to be commercially unmarketable there will be no commercial demand and
therefore the substitute will not be available because it won’t be produced. 88 Fed.
Reg. at 83,140. Although EPA has not provided cost data for its candidate
refrigerants for the cold storage sector, due to the unavailability or mechanical
unsuitability of each of EPA’s candidate refrigerants it should be assumed that the
cost of developing new technology for < 150 GWP refrigerants suitable for cold
storage will be cost prohibitive.

e Environmental Impacts

o Analysis: The AIM Act requires EPA to evaluate the environmental impacts of its
subsection (i) technology transition standards. In weighing the subsection (i) factors,
the statute directs that EPA must consider environmental benefits of a sector
restriction.

o Climate Change Evaluation. EPA might consider climate change benefits as part of
this inquiry; however, there is nothing in the statute that requires or allows EPA to
prioritize climate benefits over other factors and considerations. EPA has suggested
in other contexts that the purpose of the AIM Act is to reduce greenhouse gas
emissions for climate change benefits. See, e.g., 86 Fed. Reg. at 55,116 (“This Act
mandates the phasedown of hydrofluorocarbons, which are highly potent
greenhouse gases”). However, a focus on greenhouse gases as pollution is not
supported by the statute, which itself never mentions greenhouse gases or climate
change. And for good reason -- the political divisiveness of climate change
prevented Congress at the time of the AIM Act’s passage in 2020 from reaching
consensus on any policy explicitly directed at climate change. Instead, the law (as
is evident in its title “Innovation and Manufacturing”) focuses on the economic
benefits to certain U.S. chemical manufacturers of fostering innovation in the
chemicals industry. In its evaluation of climate benefits, to the extent EPA considers
greenhouse gas impacts at all, EPA should use a social cost of carbon factor that
has been appropriately vetted by appropriate policy setting bodies within the
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Executive Branch, including the White House Council on Environmental Quality
and Office of Management and Budget.

Low Leaks Rates. In the situation of cold storage warehouses, EPA seems to have
previously assumed that larger refrigeration systems leak significant amounts of
HFCs into the atmosphere. However, EPA should consider actual leak rates of cold
storage refrigeration systems, such as the ALTA Expert system, which have no
process emissions and much lower than typical leak rates, since they utilize heavy
duty industrial components (such as is used in higher end industrial ammonia
refrigeration systems) to provide safe, leak-free operation for the life of the system.
In the experience of CUSER members, systems using R-513A are seeing less than
3% leak rate in systems from inception (based on ~10 years of data) versus the
generally accepted industry leak rate of 25% for other systems. Leak rates are
directly proportional to system design and construction (i.e., specifically the quality
of the materials used in the system which is highly variable from “industrial”
systems vs. “commercial” systems. Industrial systems such as those used in the cold
storage sector are generally built with more robust materials such as stainless steel
and carbon steel (no copper). In contrast, commercial systems in other sectors
addressed by EPA are generally built with materials that are not as robust and
consequently have higher leak rates.

Subsection (i)(4)(D) (remaining phase-down period)

Allowance Program Phase-Down

Analysis: CUSER does not believe that the AIM Act allowance phase-down would
be a factor in choosing among available low-GWP refrigerants for the cold storage
sector.

Subsection (i)(5)(A) (evaluate substitutes)

e Technological Achievability
o Analysis: See Table 2.
e (Commercial Demands
o Analysis: See Table 2.

e Safety

o Analysis: See discussion above.

e QOverall Economic Costs

o Analysis: See discussion above.
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e Environmental Impacts
o Analysis: See discussion above.

e Other Relevant Factors

o Analysis: See discussion above.

Conclusion

In conclusion, the Coalition respectfully requests that the U.S. EPA establish a restriction on the
use of HFCs in new cold storage refrigeration units at a category cap of 700 GWP rather than 150
GWP.

In the alternative, the Coalition requests that EPA allow the continued use of certain viable,
currently available, non-toxic refrigerants such as R-513A in the cold storage sector.

Sincerely,

Eric Brown, Chairman
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The following CUSER members and companies in the cold storage sector support this petition:
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Agile Cold Storage
Airfoil

Bitzer

Burris Logistics

CoreX

Edmisten Consulting
FlexSpace

FlexCold

Frascold

Freez Construction
Interchange Cold Storage
Karmel Consulting
Maple Donuts

Mattingly Cold Storage
Midwest Refrigerated Services
Nor-Am

Permatherm

RL Cold

Royster Consulting Services
Super Radiator

Valley Cold Storage
Vertical Cold Storage
Vic Paulius Associates
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Attachment 4



November 1, 2011. Ammonia leak in a storage tank at San Onorfre Nuclear
plant. No injuries reported. Capture tank onsite reduced damage, but 30 gallons
of ammonia reduced.






2012. Winery worker died from ammonia following equipment use errors in
Sacramento, CA. Multiple violations found and EPA fines imposed.












The government alleged that an accidental release of anhydrous ammonia violated the Clean Air
Act, the Comprehensive Environmental Response, Compensation and Liability Act and the
Emergency Planning and Community Right-To-Know Act.

“It's a done deal,” said Sacramento attorney James T. Dufour, who represented Gibson in the
federal lawsuit. Although the Environmental Protection Agency and U.S. Department of Justice had
announced a settlement Feb. 5, Dufour declined to comment until a judge signed off on the
consent decree, which includes $330,000 in fines to be paid in installments, as well as credit for
capital improvements to the winery plant amounting to another $300,000.

Dufour noted that the second amount is really a positive: It's safer for the environment and
provides a much more efficient system and controls that will streamline the winemaking process.
Originally, the government had demanded a total of almost $1.2 million, and co-op members
feared the additional liability that might have come with a hearing not scheduled until 2020. He
noted being able to pay the $330,000 in installments will lessen the financial impact on co-op
members.

Founded in 1939, Gibson produces some 200,000 cases of wine per year by quantity, although
much of the production is cooking wine shipped in bulk to restaurant chains in the U.S. and
abroad.

When Wines & Vines interviewed Gibson general manager Wayne Albrecht in February, he said
that the co-op had already reached a settlement with the victim’s family through the company’s
workers’ comp insurance.

According to local news reports, Robert Munoz, 28, was working at the winery through a temporary
staffing agency at the time of the accident but had periodically worked at Gibson Wine Co. since
2004. The incident, which occurred when a worker opened the wrong valve during a routine winery
process and released 280 pounds of anhydrous ammonia, was attributed to human error.

“We’'re not saying you can't always improve,” Albrecht said. The process improvements now in
place include a requirement that anyone working on equipment is licensed to do so. Refrigeration
equipment, the source of the leak, was relocated, and a computer control monitor is already online.
“We made a payment program with the Dept. of Justice and agreed to make improvements we
were going to do anyway,” he said.

Albrecht had been working on the case since it began. The co-op is owned by Fresno County
farmers, and when the incident happened, there were 37 participating members. That's down to 19
currently. “They didn’t want to pay,” for the settlement, according to Albrecht.



August 13, 2016. Ammonia leak at Bronco Winery in Modesto, CA area following
broken pipe. Employees evacuated and shelter in place issued for neighbors.















May 15, 2017. Ammonia leak at winery in Fresno, CA following maintenance
on refrigeration line. 140 workers evacuated and at least one first responder
injured.









May 18, 2019. Ammonia leak leads to death at Delta Packing Company, a cherry packing
company in Lodi, CA. 5 others hospitalized and discharged. CDC and Cal/OSHA remarks
about danger of ammonia. Ammonia used as part of refrigeration process.






If CAL/OSHA recognizes that Delta Packing Co. violated any safety standards outlined in the CAL/OSHA
emergency action plan, they can cite the company for general, regulatory or serious monetary penalties.

Once the investigation by CAL/OSHA is completed, employees have the right to appeal the citations. By
appealing the citation employees can amend or uphold the penalties or citations if they do not agree with
findings made by CAL/OSHA.

In addition to CAL/OSH's investigation, The San Joaquin Sheriff’s office has also launched an
investigation into Basra’s death.

“This is an open investigation with the sheriff's department. We do not have any information at this time,’
San Joaquin County Sheriff Office POl Andrea Lopez said.

Basra had worked for the Delta Packing for years and was remembered for her diligence on the work floor
by Costamagna Reeves.

“She (Basra) worked for us for a long time and she was always a hard worker. My heart goes out to her

and | want to extend my condolences to her family,” Costamagna Reeves said.

In an interview with the Stockton Record, Costamagna Reeves stated there was a situation where
ammonia was released outside of a packing area.

When pressed further for details about the events that transpired at the packing facility, Costamagna

Reeves stated, “We're working with the appropriate authorities and the situation is under investigation.”

Delta Packing uses ammonia during the refrigeration process for its cherries.

Both the Center for Disease Control and OSHA have publicized how hazardous ammonia is. Ammonia is a
toxic gas that can be fatal if it is inhaled.

According to the CDC website, ammonia gas can cause lung injury, and the liquefied gas for ammonia
refrigeration can cause frostbite and corrosive injury to eyes and skin.

The CDC has declared that ammonia gas is a severe respiratory tract irritant.

Costamagna Reeves has been cooperating with agencies in an effort to provide a safe work environment

for all of Delta Packing’s employees.

“We take safety very seriously, and safety is our top priority,” Costamagna Reeves said.

Cal/OSHA is expected to offer the results of their investigation of Salinas Farm Labor Contractor and
Delta Packing in the next few months.



July 23, 2019. Ammonia leak at Paso Robles winery. Employees evacuated and
leak fixed.









August 14, 2020. Ammonia leak at walnut processing facility in Orosi, CA. Employees
evacuated and community sheltered-in-place. Hundreds of gallons of ammonia stored
on site, but difficult for first responders to locate leak.









July 6, 2021. Leak in Bakersfield, CA at Crystal Geyser Water Bottle Company.
Facility and neighboring apartments evacuated. No injuries reported and leak fixed.









September 9, 2021. EPA announced settlements with 4 facilities in Central Valley for ammonia
facility and use violations. Facilities included ice cream makers, ice storage, and vegetable
processers. Fines totaled more than $800,000 for CAA violations.






Anhydrous ammonia can cause serious, often irreversible health effects when
released. In addition to potential harmful effects from inhalation of or skin
contact with this substance, it is highly flammable. Anhydrous ammonia is
considered an extremely hazardous substance.

“It is paramount that facilities properly manage the handling of extremely
hazardous substances to prevent dangerous incidents,” said EPA Pacific
Southwest Regional Director of Enforcement and Compliance , Amy Miller.
“Industry needs to properly manage dangerous substances or face significant
Clean Air Act penalties.”

Details on the Settlements

A September 2019 EPA inspection of the Dreyers Grand Ice Cream Inc. facility
located in Bakersfield, California, found the company failed to: comply with
process safety and hazard evaluation requirements; correct deficient
equipment; manage change requirements; comply with compliance audit
requirements; and submit accurate hazardous chemical reports for anhydrous
ammonia.

Dreyers paid a penalty of $301,066 and improved process safety by: adding
machinery room signage, panic hardware, and an eyewash and safety shower;
moving machinery room ammonia sensors; adding labeling; and improving
machinery room emergency ventilation. The company also corrected deficient
equipment and addressed outstanding recommendations from hazard
evaluations and compliance audits.

An April 2018 EPA inspection of the Kern Ice and Cold Storage LLC. facility in
Bakersfield, California found the company failed to: identify hazards and
conduct an adequate hazard review; design and maintain a safe facility; and
minimize the consequences of a release.

Kern Ice agreed to a civil penalty of $115,012 and will make modifications to
the facility to improve safety. These will include adding labeling, improving
equipment access, installing emergency stop switches, and improving machine
room ventilation.



A June 2018 EPA inspection of Dole Fresh Vegetables Inc., owned by Dole Foods
LLC and located in Marina, California, found the company failed to design and
maintain a safe facility. Dole Fresh Vegetables also did not comply with process
safety, hazard evaluation, and operating procedure requirements.

Dole Fresh Vegetables paid a penalty of $206,621 and made modifications to
the facility to improve safety such as installing physical barriers around
ammonia piping, improving machinery room ventilation, and improving
emergency shutoff valve access. The facility also corrected deficient
equipment, addressed outstanding hazard evaluation recommendations, and
updated operating procedures.

A June 2018 EPA inspection of the Dole Packaged Foods LLC. owned by ITOCHU
Corporation and located in Atwater, California, found the company failed to:
comply with process safety, hazard evaluation, operating procedure, and
training requirements; correct deficient equipment; and develop and
implement an adequate emergency response plan.

Dole Packaged Foods paid a civil penalty of $203,445 and installed physical
barriers around ammonia pressure vessels and piping. The company also
agreed to update operating procedures and ammonia operator training,
conduct a mechanical integrity audit and address the audit’s
recommendations, conduct an emergency response team drill, and address
outstanding action items from previous drills.

About Anhydrous Ammonia

Thousands of facilities nationwide make, use, and store extremely hazardous
substances, including anhydrous ammonia. Catastrophic accidents at
ammonia refrigeration facilities—historically about 150 each year—result in
fatalities and serious injuries, evacuations, and other harm to human health
and the environment. EPA inspected these facilities as part of the Agency’s
National Compliance Initiative, which seeks to reduce risk to human health and
the environment by decreasing the likelihood of accidental releases and
mitigating the consequences of chemical accidents.



June 28, 2023. Two hospitalized following ammonia leak in refrigeration at lettuce growing
facility in Tehachapi, CA. 21 of 70 employees exposed.









October 5, 2023. Winery in Fresno, CA area evacuated due to ammonia leak. Ammonia
used on site for manufacturing, but source of leak not initially clear.









October 13, 2023. 11 hospitalized in Orange County business park due to ammonia leak.
At least 12 others decontaminated. Cause of leak unknown. Close proximity to Knott's Berry
Farm.


















March 21, 2024. Ammonia leak leads to 7 hospitalized in Modesto, CA.
Unclear source of leak.












November 4, 2024. Ammonia leak at poultry farm in Sangar, CA following
refrigeration fan failure. Employees evacuated and shelter in place imposed.
Alerts in English only.




































January 23, 2025. Ammonia leak at Pacific Coast Producers in Oroville, CA.
6 sent to hospital following evacuation and shelter in place.












April 11, 2025. Riverside, CA. Cold storage wherehouse evacuated
following refrigeration system malfunction. 8 sent to hospital and 9 others

exposed. Valve on roof failed and directed ammonia back into building.
Leak was fixed.
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