Refrigerant Factsheet for Ice Rink Owners #1

Choosing a Future-Proof Refrigerant

for Your Ice Arena

How do ice rink refrigerants impact
the environment?

How will they be regulated in the future?

Which refrigerant is the best investment
for your rink?

Ice rink owners have used R22 and HFC refrigerants to
make ice, but these are environmentally damaging gases
that are being phased out or down in countries around
the world.

That leaves rink owners with two options: another
fluorinated gas like R513A (an HFO blend) — or a natural
refrigerant like ammonia (NH3/R717) or carbon dioxide
(C0O2/R744) that does no harm to the environment and is
future-proof.

Do You Know What is Really in R513A?

It turns out that R513A consists

of 44% R134a, one of the powerful
climate-warming HFCs that are
being phased down globally.’

The remaining 56% is HFO-1234yf,
which changes in the atmosphere
into an acid (TFA) that is potentially
harmful to human health and the
environment.

56% R1234yf

44% R134a

An EIA exposé found that if all of
North America’s community ice
rinks install R513A instead of ammonia, it would lead

to additional COze emissions over the lifetime of those
systems that are equivalent to emissions of 15 coal-fired

power plants or 13 million cars.?
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The Real Numbers Behind Your Refrigerant Options:

Ammonia (R717) CO; (R744) F-Gas (R513A)

a2 - 44% HFC-134a
Composition 100% ammeonia 100% CO= 56% HFO-1234yf
100-Year Global Warming Potential
(GWP): 0 1 600
20-year GWP? 0 1 1,700
Emissions Related to Production 21 08 3.6 (R134a)
(COze Ibs/Ibs produced)* : : 10.9 (R1234yf)
Undergoing Phase Down No No Yes (for R134a)
Negative Ecological Impact No No Yes

Why Should You Be Concerned About TFA?

In the atmosphere, HFO-1234yf rapidly breaks down

into trifluoroacetic acid (TFA) in only 10-12 days.® TFA is
brought to Earth in rainfall. More and more credible studies
are surfacing showing the increased levels of TFA in fresh
water supplies around the world.

R1234yf and TFA are not being regulated ... yet. However,
TFA belongs to the category of highly durable “forever
chemicals” known as PFAS (per- and polyfluoroalkyl
substances). You might have noticed the increasing media
coverage on PFAS and how they are bad for the human
health and the environment, with multiple governments
considering restrictions.

TFA has already been found to be unhealthy for freshwater
green alga’, and high levels of TFA have been found to
harm the livers of rats.®

TFA is extremely difficult to remove from drinking water,
and experts are sounding the alarm about its potential
health and environmental effects if it is used in large
volumes.®

Rising Threat:
TFA Warnings Around the World

TFA levels in the Arctic ice are 10 times
higher than before 1987.°

/AN TFA in rainwater in Germany has increased
by three-to-five times in the last 25 years.™

« g% TFAdeposition is projected to be 10,000

4 ?‘ﬁ metric tons per year by 2040 over European
land, rising from about 2,000 metric tons
in 2020.

The concentration of TFA in urban
landscape waters in Beijing, China,
increased 17-fold between 2002 and 2012.""

High levels of TFA were found in the blood
plasma of Chinese adults.’

U’“] 1D TFA has been found in beer samples from
23 countries.
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Should the Chemical Companies Be Believed?
A Timeline of Chemical Industry F-Gas Comments

Statement Regulatory Action

® 1975

The evidence that CFC refrigerants depleted the
ozone layer was "a science fiction tale ... a load of
rubbish ... utter nonsense."’*

® 1986:

(on CFCs): “"We believe that there is no immediate
S - T

crisis that demands unilateral regulation. . 1987:

Montreal Protocol is established

@ 1990s: to phase out CFCs.

“...environmentally acceptable alternatives, such
as hydrofluorocarbon (HFC)134a" are being

introduced.® ----@ 2016:
The Kigali Amendment to the
o 2010
HFO refrigerants, including R513A “meet the P '
long-term needs of the refrigeration... markets.”¢
® 2020:

"R513A is a transitional refrigerant."”

® 2030:»

CFC -> HCFC -> HFC -> HFO
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