Evaluating Carbon Offset Credits:
Why Credits Generated through the Destruction of Harmful Refrigerant Gas are Among the
Highest Quality Available
In evaluating the carbon offset credits available on the market, leading environmental
organizations offer valuable guidance to indicate which approaches most effectively reduce
greenhouse gas emissions around the world.
A scientific review of climate change strategies, Project Drawdown, finds the control and
elimination of fluorinated refrigerant gases as a top approach to reduce global warming. To
evaluate the offset credits generated by this and other approaches, widely accepted guides
uniformly conclude that credits are of higher quality if the underlying project activities are truly
“additional,” if the emissions avoided are “permanent,” and if the calculation of environmental
benefit is “accurate” and transparent.
Tradewater is a project development company that collects and destroys old refrigerants creating
carbon offset credits that meet and exceed these criteria. Tradewater offset credits are
generated by permanently destroying some of the most potent greenhouse gases ever created
under a process that is environmentally safe, easily quantified, and verified. Moreover, the
refrigerant gases that Tradewater targets would never be destroyed in the absence of carbon
offset projects.
This paper outlines the commonly accepted standards for high carbon offset quality, describes
why projects must follow strict criteria, and illustrates how Tradewater’s projects meet the
highest standards for greenhouse gas emission reductions.
Characterizing Carbon Offset Credits
Carbon offset credits may differ in project approach but share certain defining characteristics.
Each carbon offset credit represents the reduction of the equivalent of one metric ton of carbon
dioxide. All carbon offset credits represent greenhouse gas (GHG) emission reductions that occur
above and beyond any regulatory requirements.1 Project developers must follow strict protocols
when reducing emissions and all project activities must be audited by independent third-party
verifiers to confirm compliance with those protocols before any offset credits are issued. The
carbon offset credits are ultimately issued by independent offset registries.
Despite these shared characteristics, the greenhouse gas reduction activities that different
project developers undertake vary widely. Regarding long-term impact, for instance, forestry
projects sequester carbon dioxide that has already been released and promise to maintain the
carbon stock of the forest in trees and soil for 100 years. Refrigerant destruction projects, on the
other hand, destroy harmful chemical gases before they are ever released into the atmosphere.
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Focusing on Ozone Depleting Substances (ODS)
Carbon offset projects that focus on refrigerant destruction seek to identify, collect, and destroy
Ozone Depleting Substances (ODS) around the globe. ODS destroy the earth’s ozone layer, which
protects the surface from harmful ultraviolet radiation.2 ODS include a range of chemical gases,
including refrigerants such as chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs),
and halons that are used as fire suppressants.
Due to their impact on the ozone layer, ODS production was banned by the Montreal Protocol
on Substances that Deplete the Ozone Layer (1987). Despite this production ban, however, ODS
are still pervasive in old equipment such as cooling and refrigeration systems and in cylinders and
cans filled with ODS that were manufactured and sold into commerce before the bans took effect
but were never used.
The scale of ODS impact in the environment is staggering. CFC-12 refrigerant (chemical name
dichlorodifluoromethane, commonly known as Freon), has 10,900 times the global warming
potential as the same amount of carbon dioxide.3 According to environmental scientists, CFCs
leaked from discarded equipment, stockpiles, and foams could “add up to 10 Gt CO2-eq. of
greenhouse gases to the atmosphere,”4 which is greater than the annual emissions of the United
States of 6.5 gigatons (Gt) carbon dioxide equivalent.5
Moreover, unlike carbon dioxide, ODS cannot be re-captured or sequestered once released into
the atmosphere.6 CFC-12, for example, remains in the atmosphere about 100 years before
breaking down.7 Because of this, preventing the release of ODS, along with other high-impact
gases, will slow warming by 0.6o C by 2050.8 It is also why Project Drawdown ranks increasing the
control and elimination of fluorinated refrigerant gases as a top approach to reduce global
warming.9
Tradewater’s Carbon Offset Projects
Tradewater collects and destroys ODS around the world.10 These gases are collected from
cylinders and cans that can be found in garages, auto shops, and HVAC stores, and in stockpiles
owned by government and businesses. Tradewater also recovers refrigerants from
decommissioned cooling equipment such as building chillers. If not collected and destroyed,
these gases would eventually leak into the atmosphere. The typical ODS container is not meant
for long-term storage and will eventually rust. All ODS-containing equipment is at risk of leaking
over time.
All the ODS that Tradewater collects is destroyed in highly regulated and permitted incinerators
with continuous monitoring equipment to ensure that international, federal, and local
environmental regulations are met. The most important of these regulations is a requirement
that at least 99.99% of the ODS is destroyed.11 All Tradewater projects follow offset protocols by
the American Carbon Registry and California Air Resources Board for domestic ODS projects and
Verra for international ODS projects.12,13,14 These protocols lay out strict requirements for how
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the projects must be conducted and quantified to create carbon offsets. Each project is reviewed
by third-party verifiers through a rigorous auditing process to confirm that these rules, and the
appropriate offset protocol rules, were followed.15,16
A buyer of Tradewater offset credits can therefore have great confidence that nobody would be
destroying refrigerant gases at scale in the absence of Tradewater’s work, the refrigerant
Tradewater destroys leads to permanent reductions, and the resulting offset credits reduce net
CO2 emissions by the amount Tradewater claims.
Establishing Criteria for High Quality Offset Credits
Four recently published guides offer sound examples of the criteria to use to evaluate and
compare carbon offset project types: World Wildlife Fund/Environmental Defense Fund
(EDF)/Oeko-Institut17, Gold Standard18, Vox Media19, and GHG Management Institute
(GHGMI)/Stockholm Environment Institute.20
While the guides have some differences between them, there are a set of key criteria common
to most or all:
•
•
•

All four guides stated that high quality carbon offset credits must be “additional.”21
Three of the four guides said that projects are of higher quality if the emission reductions
are “permanent.”22
And three of the four guides state that high quality carbon offset credits come from
projects in which the resulting credits are “accurate” or “not overestimated.”23

On each of these criteria, Tradewater’s carbon offset projects score very high.
Additionality
It is a basic requirement of all carbon offset projects that the underlying project activities are
additional – that they would not happen in the absence of a carbon market. 2425 But the degree
of additionality depends on the project type.
For some projects, there can be a range of non-carbon factors that drive their development.26
For example, some forests are already being conserved but may not have full formal protection
in place to avoid deforestation in the future. Development of methane destruction programs
related to landfill gas or animal methane digesters can be used to make electricity or compressed
natural gas, which creates additional revenue streams to support the project.
In contrast, the case for ODS is simple: without the sale of carbon offset credits from ODS
destruction projects, they would not take place and the gases would escape into the atmosphere.
This is because there is no mandate to collect and destroy ODS gases.27 Despite banning
production of ODS, the Montreal Protocol did not require an end of life solution for existing ODS.
It is still permissible to buy, sell, and use ODS that was produced before the ban.
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Furthermore, there are no incentives or financial mechanisms to encourage ODS destruction.28
According to the International Energy Agency and United Nations Environment Program, “there
is rarely funding nor incentive” to recover and destroy ODS in storages tanks and discarded
equipment.29 And collecting, transporting, and destroying ODS is time-intensive and expensive.30
The burden to collect and destroy these gases therefore remains prohibitive outside of carbon
offset markets – meaning that if organizations like Tradewater do not do this work, nobody else
will.31,32,33
Additionally, countries are not focused on the need to collect and destroy ODS refrigerants. The
Montreal Protocol has been celebrated as a success because of its production ban.34 This success,
however, ignores the legacy refrigerants produced before the ban and is a blind spot for
government regulators. In the U.S., for example, the Environmental Protection Agency (EPA)
developed a Vintaging Model in the 1990s to estimate the quantify of ODS left in circulation.35
Based on the inputs and assumptions put into the model, the EPA predicted that no CFCs would
be available for recovery beyond 2020 in the United States.36 But this prediction did not prove
accurate. Tradewater has collected and destroyed more than 1,100,000 pounds of CFCs in the
United States in recent years and continues to identify thousands of pounds per week.
Similarly, international carbon accounting standards do not require corporations to measure or
track emissions tied to ODS. ODS refrigerants are specifically excluded from Science Based
Targets initiative (SBTi) commitments. These commitments derive from emissions reporting
under the GHG Protocol, which requires companies to report on emissions only from new
generation refrigerants, such as hydrofluorocarbons (HFCs), but does not establish any obligation
to report inventories or emissions of ODS refrigerants still in use such as CFCs and HCFCs.37
All these factors combine to make Tradewater’s carbon offset projects highly additional. As
Giving Green, an initiative of IDinsight, concluded: “Tradewater would not exist without the
offset market, so this element of additionality is clearly achieved.”38
Permanent
Emission reductions are considered permanent if they are not reversible. In some projects, such
as forestry or soil preservation, carbon offset credits are issued based upon the volume of CO 2
that will be sequestered over future decades – but human actions and natural processes such as
forest fires, disease, and soil tillage can disrupt those projects. When that happens, the emission
reductions claimed by the project are reversed.
The destruction of ODS does not carry this risk. All destruction activities in Tradewater’s projects
are conducted pursuant to the Montreal Protocol, which requires “a destruction process” that
“results in the permanent transformation, or decomposition of all or a significant portion of such
substances.”39 Specifically, the destruction facilities Tradewater uses must meet or exceed the
recommendations of the UN Technology & Economic Assessment Panel, which approves certain
technologies to destroy ODS,40 including the requirement that the technology achieve a 99.99%
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or higher “destruction and removal efficiency.” Simply put, this means that Tradewater’s
technologies ensures that over 99.99% of the chemicals are permanently destroyed. During the
destruction process, a continuous emission monitoring system is used to ensure full destruction
of the ODS collected.41
Accurate and Not Overestimated
Carbon offsets can be “overestimated” if a project developer does not accurately account for the
emission reductions achieved by a project, or if a project developer incorrectly estimates the
emissions reduced by the project. This can be due to incorrect baseline or project assumptions,
or complexities and uncertainties inherent to the project type.42
Tradewater avoids the issue of overestimation by consistently conducting extremely precise
testing and measurement of the amount of ODS destroyed in each project.
First, every container of ODS that Tradewater destroys is weighed by a third-party using regularly
calibrated scales. The ODS is then sampled by a third-party and analyzed by an accredited
refrigerant laboratory to determine its species and purity. These two steps combine to ensure
that credits are issued only for the precise volume and type of refrigerant destroyed.
Second, the destruction facilities that Tradewater uses continuously monitor the incineration
process during destruction events to ensure that over 99.99% of the ODS is destroyed. This
monitoring is mandated by regulatory protocols and is part of the verification process to which
projects are subjected.
Third, Tradewater accounts for the project emissions created during the collection, transport,
and destruction of ODS and the number of offsets issued is reduced by a corresponding amount.
The protocols that we use also build in other reductions to account for substitute chemicals that
will be used to replace the destroyed refrigerants.43,44
Tradewater publishes this information in the documentation for all its ODS destruction projects.
These documents outline how the material was obtained, the project emissions calculations, the
test results, and the amount and type of ODS chemicals destroyed, among other information. 45
Summary
The accurate appraisal of carbon offset credits may begin with criteria from leading
environmental organizations and must also consider the long-term impact and accuracy of the
projects considered.
Given these factors, Tradewater emerges as a leader in producing high quality carbon offset
credits. Tradewater has developed 48 ODS projects that were successfully verified, resulting in
the destruction of over 4,774,000 tons of carbon dioxide equivalent. These projects meet the
most commonly accepted criteria for high quality carbon offset credits in the market – they are
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truly additional, the reductions achieved are permanent, and the emissions calculations are
accurate and transparently presented.
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