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About Cielo Waste Solutions

Cielo Waste Solution’s trail-blazing technology converts solid waste destined for landfills into high-
grade, low-cost, renewable diesel that is more environmentally and economically sustainable than
traditional biofuels. By domestically producing renewable energy from common waste, Cielo is poised
to dramatically decrease Canada’s carbon footprint and related pollution. Cielo is dedicated to the goal
of eliminating the landfill. Cielo’s process will reduce plastic and landfill waste and lower Canada’s
reliance on imported bio-diesel – leading to a global supply chain that produces substantially less
Green House Gas (GHG) emissions.

Cielo Waste Solutions. (“Cielo”) strategic intent is to “Lead the waste to fuels industry using
environmentally friendly, economically sustainable technology”. World energy needs continue to rise,
creating a need to reduce our demand on a declining supply of fossil fuels. Cielo’s first commercial

renewable diesel refinery opened in Aldersyde, Alberta on July 11th of 2019 and the company has sold
its first 5,000 litres of Cielo produced diesel. Cielo’s refining technology currently has patents pending in
the US and in Canada. We have confirmed plans for joint venture refineries in Grand Prairie, Calgary,
Medicine Hat and Brooks, Alberta and plan many more facilities in the future.

Our Process

Cielo uses a refining process known as “thermal catalytic depolymerization.” This process uses
feedstocks such as municipal or industrial waste materials bound for landfills—such as plastic, paper,
and organic waste. Cielo then mixes this feedstock with a carrier fluid (currently recycled motor oil) and
adds a catalyst to the mixture. Heat is then applied to “crack” the feedstock (but not the carrier fluid)
into a blend of several distilled fuels. The resulting outputs are then separated into renewable diesel
and other fuel products.

The process is safe and scientifically validated. The technology has been reviewed by recognized 3rd
party engineers and patent lawyers, and a patent application has now been filed in the USA.
Temperatures are low and pressures are near atmospheric. The residual stream material consists of
uncracked feedstock, carrier fluid and spent catalyst from which we extract left-over distillate fuels and
carrier fluid for recycling in our process using a thermal desorption process. The final amount of waste
material is small in volume, not hazardous, and is transported to appropriate landfill disposal facilities.

Cielo’s revolutionary technology is highly scalable and will soon be ready to be deployed internationally,
furthering Canada’s reputation as a global leader in renewable energy. Our company is dedicated to
expanding as rapidly as possible. The pressing nature of the global ocean plastics and climate crises
call for urgent action.

Combatting Twin Crises: Renewable Fuels and Global Plastic Waste

There is enormous untapped potential in the bio and renewable fuels market, and Canada is perfectly
positioned to lead this charge. As the government looks to position the economy to prepare for the
transition away from fossil fuel extraction, companies like Cielo are ready to be at the forefront of
renewable energy innovation.

Currently, the world generates 2.2 billion tonnes of garbage annually and that number is expected to
increase to 5.6  billion  tonnes  by 2025.  Using garbage-derived feedstocks  of Municipal  Solid   Waste
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(“MSW”) including polymeric materials such as wet organics (compost), all plastics, tires, paper,
cardboard, sawdust and wood, Cielo can generate high grade fuel to displace environmentally costly
fossil fuel extraction and imports, while offering a solution to the global plastic waste crisis.

Each module of a Cielo refinery will be engineered to produce ~2000 litres of renewable fuel per hour.
Together our facilities will convert about 288 tonnes of dried, pre-sorted feedstock into renewable
biofuels every day. Based on 2015 data, there is sufficient feedstock supply for Cielo to build over 40
refineries in Canada. These facilities together would convert over 1000 tonnes of garbage a day into
renewable fuel, diverting over 1 million tonnes of waste from landfills per year.

As landfill waste decomposes, it produces and emits methane into the atmosphere. Methane is a
greenhouse gas just like carbon dioxide (CO2), but methane’s heat-trapping effects make it 24 times
more harmful than CO2. Diverting these waste materials to our facilities avoids the production of
methane while also substituting the biogenic nature of biomass for the fossil (or GHG creating) content
of petroleum-based fuels. This could help Canada dramatically reduce its national carbon emissions.

Cielo’s renewable diesel is more cost-efficient to produce than fuels produced by traditional biofuel
companies and leads to lower overall GHG emissions. Compared to petroleum-based diesel and
biodiesel, the production of Cielo’s renewable diesel results in significantly lower overall emissions of
greenhouse gases. Unlike bio-diesel, which requires the expenditure of energy in the collection and
harvesting of agricultural crops (e.g. Canola), Cielo’s renewable diesel is manufactured from waste
materials. Traditional biofuels use crops such as canola and soybeans, as well as yellow grease and
animal tallow from restaurants. These inputs are costly to collect and harvest, and strictly seasonal,
making them unavailable for year-round use.

In September 2019 Cielo commissioned a third party to calculate our facility’s Carbon Intensity (CI)
Score. Our CI Score of 62.3 is 35% better than that of petroleum-based diesel, comfortably more than
the minimum (25%) to qualify for Alberta’s Renewable Fuels Standard (RFS).

Modernizing Canada’s Renewable Fuels Regulations

Renewable Fuels Regulations have created a fundamental market inefficiency that is creating
damaging impacts on the overall carbon footprint of Canada. Mandates from federal and provincial
governments for greener energy supplies require that fuel providers “mix” a certain portion of renewable
fuel into their blend before they can supply the Canadian market. In September 2010, the federal
government announced every litre of diesel produced in Canada will require 2% renewable content.
pushing to 5% by 2020. Most provinces then followed up with an additional 2-4% blend mandate. In
Canada, these mandates today account for 653 million litres per year. However, the Canadian domestic
renewable fuels market does not produce enough supply to meet this demand. As a result, these
regulations require fuel suppliers to import approximately 633 million litres of renewable fuel annually
from Singapore, Argentina, Brazil and Finland to meet regulatory requirements. These fuel imports,
driven entirely by federal regulations, are leading to substantial emissions as tankers transport this fuel
around the world. Government regulators have an opportunity to take early action and correct this
inefficiency by broadening the feedstock requirements for renewable fuels.

Currently, federal regulations do not allow plastics to be used as a feedstock for renewable fuels. The
regulations do specify that “Municipal Solid Waste” can be used as a feedstock, but plastics and other
waste such as tires are excluded from this definition. Cielo’s technology allows us to convert all seven
types of plastics - even contaminated plastics - into high-grade renewable fuels. Amending the
regulations to change the mix requirements for renewable transportation-grade diesel to include
additional waste materials, including plastics,    would allow Canada to significantly reduce fuel imports,
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position the country as a global leader in renewable energy, reduce landfill volumes, and help tackle the
global plastics crisis.

We understand the federal government is currently developing new regulations  related to the Clean
Fuel Standard announced in 2016. These revisions may include folding existing renewable fuels
regulations into the new rules, and possibly eliminating the renewable fuel mix requirements by
replacing them with a system based primarily on carbon life cycle assessments. Carbon life cycle
assessments (LCAs) are a system to measure the carbon intensity of a given fuel/process, which takes
into consideration the total carbon emissions of process throughout the supply chain, from extraction of
primary resources to final emissions.

The key barriers for companies whose renewable fuel process is based on waste-derived feedstocks, is
how will waste (in particular plastic waste), be accounted for in the LCA. Does the LCA capture
emissions from the production process for plastics? Does it cover the commercial lifespan of the
product, or does it only account for emissions once the waste feedstock leaves the landfill? These are
important questions that will essentially determine the economic viability of renewable fuels produced
from waste products. As detailed above, organic waste in landfills also produces significant methane
emissions which are 24 times more harmful than CO2 emissions. A holistic approach to reforming the
Clean Fuel Standard should take into consideration these emissions reductions. The Clean Fuel
Standard will be a vital benchmark in combatting climate change. However, there is an opportunity
through effective structuring of regulations to combat both climate change and the plastics crisis. In
order to ensure that the Clean Fuel Standard maximizes its environmental benefits, the new regulations
should offer a carbon LCA discount to renewable fuel suppliers who use waste feedstocks.

We understand that the timeline for the completion of this review and the coming into force of this new
standard could be as late as 2023, and as such we have also identified small reform of the existing
Renewable Fuels Regulations as a potential early action item/regulatory sandbox.

Recommendation 1: That the government sandbox a regulatory change by amending the
current Renewable Fuels Regulations, specifically updating the definition of “Municipal Solid
Waste” to include all seven types of plastic and rubber.

Recommendation 2: That the government, as part of its ongoing review of the new Clean Fuel
Standard, proposes regulations which credit fuel producers for emissions displaced. This should
include crediting producers who use organic waste feedstocks for the methane reductions
brought about by diverting those materials from landfills as a part of the carbon life cycle
assessment.

Recommendation 3: That the government, as part of its ongoing review of the new Clean Fuel
Standard, propose regulations which do not disadvantage fuel producers who use plastic waste
feedstocks and take into consideration the positive environmental outcomes of reducing plastic
waste, as a part of a whole of government approach to combatting the global plastics crisis.
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Appendix A) Cielo’s Environmental Impacts

Environmental stewardship and waste reduction are at the core of Cielo’s mission, and we have
implemented a number of measures to ensure we manage our emissions responsibly.

Like all other industrial facilities our refinery produces emissions. However, the final amount of waste
material is small and non-hazardous, all residuals are properly disposed of in the appropriate facilities.

Air
According to Alberta Environment and Parks’ (AEP) standards, Cielo’s emissions meet all
relevant guidelines and are not a significant contributor to the local airshed. We burn natural gas
to create heat for the refining process. Any process emissions are redirected to a flare stack and
fully combusted using a natural gas pilot.

Water
Our releases meet all relevant discharge criteria and we conduct regular testing to ensure we
are in full compliance. We are the only business in our industrial park to control and test
precipitation and snowmelt before it is released to ditches in the park. Our raw materials contain
some entrained water upon delivery, which is then released during refinement, captured in a
storage tank, and discharged to the local sewer system.

Solid Waste
Our residual can be a useful material for landfill operations due to its inert nature and assistance
with daily cover needs. The residual left over from our refining process includes spent catalyst
and ash from biomass, a non-hazardous material that we haul to permitted landfills.
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