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Today’s Agenda

1. Current state of refrigerant leaks in the grocery industry
2. Why should | focus on lowering my HFC leak rates today?
a. Operations (business continuity)
b. Cost
c. Sustainability

d. Regulatory compliance

i. Dol need to worry about AIM Act compliance under
the Trump administration?

3. How can | convince my leadership to make leak rate
reduction a priority in 20257

4. What options do | have to lower my HFC leak rates today?

5. Q&A
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NASRC Survey Results

The data below and on the next page is based on survey results from 14 food retail companies representing over 28000 U.S.store

locations. Note: Projected growth in CO2 stores represents respondents ONLY.
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The count of CO2 stores is expected

to grow by 312% between 2024 and
2028. While a significant portion of this
growth represents new store builds, the
majority of the growth from 2025 onward
represents replacements of existing
systems. By 2028, we expect roughly 22%
of all food retail stores to be using CO2.

Note: Data includes both CO2 transcritical
and secondary system architectures.




Refrigerant Leaks: Current State of Grocery Industry

~200% refrigerant cost increase in
the last 4 years (Sprouts)

20%/yea I trigger leak rate for
commercial refrigeration (EPA)

>50% of a store’s scope 1+2
emissions due to leaks (Therm)

“22 million tons of CO2 are leaked annually related to refrigerant. That’s huge. In fact, emissions
from refrigerant leaks often exceed 50% of a grocery store’s carbon footprint.” - Fritz Troller, CEO
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Today, operating a
commercial refrigeration
system is like driving down
the highway without a gas
tank needle.

Everything is fine...

until it isn’t.




Lifecycle of a Leak
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Figure 2: The financial impact of a refrigerant leak over time [IOR, 2009].
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Why should | focus on lowering my HFC leak rates today?

Business
Continuity

Sustainability Regulatory

Compliance

Cooling outages disrupt A single leak can cost Refrigerant leaks are EPA, CARB, and other
operations, leading to S15k or more, putting a typically a primary state regulators are
lost sales, angry location into the red for driver of Scope 1+2 cracking down on
customers, and burnt- the month (ignoring lost emissions (3,000x refrigerant leaks - hard.
out employees sales and shrink) more potent than CO2)
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Business Continuity

Maintenance truck rolls

Technician hours (and overtime)

Leaks cause unplanned Direct costs
refrigeration outages. Visible costs
of outages are just the tip of the

iceberg.

Indirect costs

Store employee time
Lost sales
Refrigerant

Compliance

Energy
“Nearly one in four (23%)
will shop at a different
store next time if 1-3 Employee satisfaction
items from their list are \
Customer loyalty

unavailable” - |psos survey

Food spoilage
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https://www.ipsos.com/en-us/knowledge/customer-experience/Turning-Grocery-Supply-Struggles-into-Opportunities

Cost

$9,971 $30,625

Average store Average annual cost of
profit per week replacement refrigerant
(1.6% profit, FMI) (875 Ibs/year leaked, $35/Ib, EPA)

Bottom Line: Supermarkets spend 3+ weeks of profit per year paying for leaked
refrigerant

[ (Ignoring additional costs of leaks such as lost sales, technician time, trip charges, & store employee time)
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https://www.fmi.org/our-research/food-industry-facts
https://www.epa.gov/sites/default/files/documents/gc_averagestoreprofile_final_june_2011_revised_1.pdf

Sustainability

F-gases are 3-4% of global emissions, more than
cement (3%), aviation (1.9%) and shipping (1.7%)

Leaking 1 |b of HFC refrigerant has the same
impact as emitting 2,000-4,000 Ibs of CO2 (CARB).

Leaking 2-4 |bs of refrigerant has the same impact
as driving a car for an entire year (EPA)

A typical grocery store leaks ~875 lbs/year (EPA)

Solving refrigerant emissions can avoid 0.5 deg C
of global warming, a 200 gigaton opportunity.

Refrigerants are ranked the single-biggest solution
to reverse global warming, by Project Drawdown.
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https://ourworldindata.org/emissions-by-sector
https://ourworldindata.org/emissions-by-sector
https://ourworldindata.org/emissions-by-sector
https://ww2.arb.ca.gov/resources/documents/high-gwp-refrigerants
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
https://www.epa.gov/sites/default/files/documents/gc_averagestoreprofile_final_june_2011_revised_1.pdf
https://drawdown.org/solutions/table-of-solutions
https://drawdown.org/solutions/table-of-solutions

Regulatory Compliance - Federal

e American Innovation and Manufacturing Act
e Signed into law by President Trump in 2020
e  Will avoid 4,560 MMTCO2e of greenhouse gas

(GHG) emissions, making it the single most ENVIRONMENTAL
effective climate action taken in the U.S. PROTECTION AGENCY

e Subsection (h) focuses on minimizing leaks and
maximizing reclamation of HFCs 5
e  Final rule went into effect September 20, 2024

e The EPA has listed HFCs as a top-3 enforcement
priority for 2024-2027

e  Penalties up to S57k/violation/day + jail time

’&k <
C\!‘u AG A

e  Enforcement begins January 1, 2026
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https://www.epa.gov/newsreleases/epa-announces-federal-enforcement-priorities-protect-communities-pollution
https://www.epa.gov/newsreleases/epa-announces-federal-enforcement-priorities-protect-communities-pollution
https://www.epa.gov/newsreleases/epa-announces-federal-enforcement-priorities-protect-communities-pollution
https://www.epa.gov/newsreleases/epa-announces-federal-enforcement-priorities-protect-communities-pollution
https://www.epa.gov/newsreleases/epa-announces-federal-enforcement-priorities-protect-communities-pollution
https://www.epa.gov/newsreleases/epa-announces-federal-enforcement-priorities-protect-communities-pollution

Regulatory Compliance - States

m _ e 20+ states are considering or creating

legislation to regulate HFCs

. e Patchwork of state requirements that
IcT] makes nationwide compliance
difficult

e CA, WA, and NY have HFC
management rules similar to AIM Act
subsection (h)

* -
B

D

W SNAP + Additional GWP Limits SNAP 20/21 5igned Into Law M SNAP 20/21 Pending US Climate Alliance Member
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Do | need to worry about AIM Act compliance under Trump?

The AIM act was co-sponsored by 34 senators including 17 Republican senators

Former President Trump signed this bill into law in 2020, directing the EPA to regulate HFCs

The AIM Act has broad industry support from:

e Key trade organizations including American Chamber of Commerce, ASHRAE, AHRI, etc.

e Leading refrigerant gas suppliers including Honeywell, Chemours, and A-Gas

e Leading refrigeration OEMs including Danfoss, Daikin, Carrier, and Lennox International
The EPA can “reach back” 3+ years, and future administrations may choose to enforce this act

~20 US states shelved similar regulations when the AIM act was passed. States will likely renew
efforts to pass these bills if the AIM Act is not enforced.

Bottom line: Yes. Even if Trump changes course and chooses not to
enforce this regulation, companies CANNOT take a break from
compliance.
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https://www.congress.gov/bill/116th-congress/senate-bill/2754/cosponsors?s=2&r=9&q=%7B%22search%22%3A%22s2754%22%7D
https://www.congress.gov/bill/116th-congress/senate-bill/2754/cosponsors?s=2&r=9&q=%7B%22search%22%3A%22s2754%22%7D
https://www.congress.gov/bill/116th-congress/senate-bill/2754/cosponsors?s=2&r=9&q=%7B%22search%22%3A%22s2754%22%7D
https://www.epa.gov/climate-hfcs-reduction/background-hfcs-and-aim-act
https://www.epa.gov/climate-hfcs-reduction/background-hfcs-and-aim-act
https://www.epw.senate.gov/public/index.cfm/what-they-said-about-the-aim-act

How can | convince my leadership to make leak rate reduction a priority in
20257

Answer: build a business case that’s too compelling to ignore. Email me if you’d like to discuss your situation - we
have helped many of the top-40 US grocery chains do this already.

® Avoid required quarterly manual leak checks
o ~25% of appliances are “chronically leaking” today (Trakref CEO, 2024)

o “Even if you never catch a single leak, it’s still cheaper to buy full-system ALD than performing
required manual leak inspections. Sensor-based systems don’t excuse you from inspections - by
definition they don’t cover underground piping, overhead piping, or rooftop condensers. And, manual
leak inspections are the easiest thing for the EPA to nail you on.” - Keilly Witman, 11/2024

e Avoid emergency repairs and replacement gas expenses

O The average store spends $31k/yr on replacement gas (assuming 875 |bs/year, $35/Ib)

O Addressing a single leak can cost $15k or more (ignoring lost sales and spoilage)
e Avoid lost sales and alienating shoppers during refrigeration outages

o Asingle day of lost sales can push the store into the red for multiple months

o0 23% of shoppers will choose a different store next time if 1-3 items from their list are unavailable
e Avoid compliance risk

o Enforcement begins on 1/1/2026. Violations can be triggered on the first day

f O Penalties of up to $57k/violation/day + jail time.
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Available Options: Leak detection methods commonly used

@)

Case Temp
Alarms

Most common method
today

Significant refrigerant loss
occurs before leak is
discovered

Often leads to stressful
“rack outage” emergency

Quarterly Manual
Leak Checks

Ineffective - leaks can
fester for months

Expensive - requires
hours of technician time

Requires skilled &
motivated technicians

Band-aid fixes common

0

Single Point Gas
Detectors

Expensive - requires
onsite hardware retrofit
at each site

Can only detect medium/
large leaks near sensor

Only effective in enclosed
areas

Requires frequent repair
/ regular calibration

Receiver Level Sensor
Threshold Alarms

e Datais noisy / difficult
to interpret, many false
positives (or ignored)

® Expensive & invasive as
retrofit (modifying/
recertifying receiver)

® Requires qualified
technicians/managers
to monitor data



Available Options: EPA-compliant Automatic Leak Detection

Direct ALD Systems

“Use sensors [hardware] to monitor the
concentration of refrigerants in the air”

(EPA AIM Act)

Indirect ALD Systems

“Use predictive analytics [software] to... monitor the real-time
operating conditions of a refrigerant-based system (such as liquid
levels, pressures, temperatures, ambient conditions) to infer
whether a leak is present.” (EPA AIM Act)

8 direct ALD manufacturers listed by the EPA

4 indirect ALD manufacturers listed by the EPA

points within a facility

e Fastest leak detection (in minutes)
® Pinpoints leak location

Aspirated, active-air-pumped sensor
and piping system scalable from 16-64

/

d

e Provides safety compliance

Axiom-specific (not

1 Artificial Intelligence

,)1:}'] Uses existing sensor data, digital
—— twin modeling, and Al (software

only) to detect leaks early

%Detects leaks anywhere (as low as 0.25 lbs/day, even outside)
e Eliminates requirements for manual leak inspections
e Low cost, fully-remote deployment in 100+ sites/week

sure about others)

A
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Thank You!

amrit@axiomcloud.ai | https://axiomcloud.ai/
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