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(1) In your view, are there existing regulatory requirements or practices that impede economic

development, competitiveness, or growth for your firm or sector? In particular, please identify

specific barriers related to clean technology, digitalization, the use of technology neutral

regulations, and the application of international standards in regulations. Please be as specific as

possible regarding any burdens and their impact on your firm or sector, including your views on

how the federal government should address these issues.

Terragon Environmental Technologies Inc. has developed the Micro Auto Gasification SystemTM or

MAGSTM, a compact, efficient and environmentally safe technology for the conversion of a variety of

combustible materials into thermal energy for use by the site where these materials are

generated. MAGS can be used to eliminate all combustible by-products produced by a ship, community

or institution, while sterilizing the inorganic portion of the waste. Waste streams that can be easily

treated by MAGS, without the need for segregation, include but are not limited to paper/cardboard,

plastics, food, oily rags, oils and sludges. MAGS is used to generate over 2,400 kWh of heating energy

daily by processing up to 1 tonne per day of combustible materials. The MAGS technology is part of

Terragon’s effort to develop Zero Waste Habitats and can be integrated with WETTTM (Wastewater

Electrochemical Treatment TechnologyTM), Terragon’s suite of unique water treatment and reuse

technologies. In effect, MAGS completes the circular economy paradigm by harnessing the energy in

those materials which cannot be reused, refurbished, repaired, remanufactured or utilized as a raw

material.1

The big picture issue and one of the main hindrances to implementation of Terragon’s novel waste

management / water treatment technologies has to do with the concept and legal structures around the

word “waste”. If Canada is to seriously try to move away from a linear consumption and discard

paradigm and enable and promote the circular economy, then the federal government needs to signal

its commitment to the concept of on-site repurposing of materials currently considered “waste”. Many

local jurisdictions in Canada have dated laws that do not allow re-categorization of any materials that

have ever been considered “waste”. If a manufacturer would like to add an additional step to their

process and generate energy or clean water from materials currently considered waste or wastewater,

then they often face a series of impassable hurdles. Without changing this reality, Canada will not be

able to implement more sustainable waste management practices and the circular economy will not

thrive.

A specific example of regulatory impediment to clean technology implementation for Terragon’s MAGS

system for your consideration is as follows:

For a potential implementation project located in Sorel-Tracy, Quebec Canada, a hospital had the

opportunity to use MAGS to heat the laundry room using biomedical waste generated on site as a

primary fuel source. Biomedical waste is expensive to manage, dangerous to transport, and is usually

incinerated or landfilled far away from where it is generated. Funding for this project was secured and

the hospital was enthused about evaluating the multiple benefits of this project. However, the project

triggered the need for an environmental impact assessment for MAGS – a technology the size of a large

appliance, with emissions a fraction of a standard garbage truck that picks up waste and idles daily on

1 Korhonen, J., Honkasalo, A., & Seppälä, J. (2018). Circular Economy: The Concept and its Limitations. Ecological
Economics, 143, 37–46. https://doi.org/10.1016/j.ecolecon.2017.06.041

https://terragon.net/resource-recovery-solutions/total-resource-utilization-habitats/
https://terragon.net/resource-recovery-solutions/wastewater-solutions/
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most streets in Canada. Making matters worse, designated projects in Quebec have to apply for a

certificate of authorization according to tariff categories. The greater the anticipated environmental

impact of a project, the higher the fees. Each of the designated projects listed under the Regulation

Respecting Environmental Impact Assessment and Review fall into one of four rate categories. The

installation of MAGS is bound to the EIA process because it falls under the designated project category

as follows: “the construction of an incinerator wholly or partly intended for biomedical waste” (RRQ, c

Q-2, r 23, 2009). In this project context MAGS is subject to class 4 rates according to schedule I of the

Ministerial Order concerning the fees payable under the Environment Quality Act (CQLR, c Q-2, r 28,).

These are the highest applicable fees to any project, meaning the installation of MAGS at the hospital in

question would have faced charges up to a total of $131 487.00 CAD.2,3 Finally, the requirements

imposed by the Ministry were contradictory and convoluted leading to the termination of the project

regardless of the fact that the installation would have resulted in significant cost savings for the hospital

and a net reduction in GHG emissions. The fact that the biomedical byproducts intended for treatment

here were considered a “waste” instead of a resource or byproduct created a situation where MAGS was

inappropriately categorized as a large-scale incineration facility subject to all of the restrictions and fees

of such an installation. MAGS is in fact, not an incineration facility, but a gasification appliance with a

sophisticated emissions scrubber. MAGS emissions leave the system through a standard 4” dryer hose

and are cool to the touch (35-40°C), transparent, and odorless. There is no stack or plume produced by

MAGS. Standing outside of a building with a MAGS installation, it would be impossible to tell if MAGS

was running, or a standard clothes dryer, or a natural gas boiler.

(2) Are there existing or emerging technologies, processes, or products in your firm or sector,

including the clean technology sector, facing barriers because of federal regulations? In

particular, please identify how digitalization, technology-neutral regulations, or the application

of international standards could reduce the regulatory burden for your firm or sector, or improve

your ability to compete. What opportunities do you see for improved user experience in

navigating regulatory requirements?

Micro Auto Gasification System - MAGS

Terragon and the MAGS technology have faced barriers in the clean technology sector due to a lack of a

uniform definition of waste. Appendix A lists all of the definitions of waste across each province and

consistent patterns emerge: there is no single definition of waste, there is heavy use of synonyms for

waste or self-referencing (garbage, refuse etc.), and there is a lax definition of the point at which an

object becomes a waste. The result of this poor identification of waste is regulatory requirements and

approval processes that vary significantly from province to province. Further, the ambiguity in these

definitions has led to situations where interpretation of whether a substance should be considered a

waste has occurred. A federal policy or regulatory framework in support of circular economy thinking

(waste as resource) would go a long way in helping to spark innovation and new configurations and

implementations of pilot scale projects that could make Canada a world leader in sustainable waste

2 Ministerial Order concerning the fees payable under the Environment Quality Act, CQLR c Q-2, r 28.
3 Regulation respecting environmental impact assessment and review, RRQ, c Q-2, r 23. (2009)
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management instead of the current dynamic in which Canada is unfortunately a world leader in waste

production.

Wastewater Electrochemical Treatment Technology – WETT

Terragon’s WETT technology is a new patented approach that can be used to treat water for reuse and

to treat water for safe discharge. The approach is based on cutting-edge electrochemistry, and a design

philosophy which eliminates biological treatment, disposable filters and membranes, and the need to

add chemical reagents. Ideally, the system should be CSA certified according to standard B128.3-12

“Standards for Performance of Non-Potable Reuse Systems” however, there is one design requirement

that prevents WETT from obtaining certification:

Section 5.1.3 (Operation and maintenance during testing) reads: “during testing, the specimen shall be

operated in accordance with the manufacturer’s operating instructions. However, notwithstanding the

manufacturer’s instructions, routine maintenance shall not be performed on the specimen during the

first six months of the test period, except for replenishing liquids or dissolving consumables such as

chlorine.”

This requirement targets only those technologies which use additive consumables such as chlorine, the

WETT system’s main consumable part (which needs to be changed every 3-6 months) is an electrode

within the unit. Unless this electrode is interpreted as a “consumable” within the context of this

requirement, WETT cannot pass certification since the unit must be opened to remove and replace the

consumable. Essentially, this standard excludes the use of electrochemical treatment technologies and

should be re-written to allow for the replacement of consumables within the unit itself.

(3) How can regulations further support innovation in your sector? What opportunities do you see

for regulatory experimentation (e.g., pilots or regulatory co-development) in support of clean

technology, digitalization, technology neutral regulations, or the application of international

standards in regulation? Please provide concrete examples, if possible.

A Canadian circular economy cannot exist without a unified, federal definition of waste which targets

the point at which a resource becomes a waste (i.e. after reuse, refurbishment, repair, remanufacturing,

raw material utilization, composting and fuel for energy). When an object no longer has use or value,

this is the point at which it should be considered a waste.

Further, approval processes for waste are burdened by regulations identifying design requirements for

specific technologies for the processing of waste and wastewater, many of which are dated and cannot

be updated at the rate of development of new technology in this field. Therefore, the current regulatory

structure only serves to reinforce the status quo of the current waste paradigm and the technologies

that maintain the majority of the market share (i.e. landfills and large-scale incinerators). There is no

room for technologies of a different paradigm, such as the decentralized circular economy, to develop in

the Canadian market without technology neutral regulations and a Canada-wide definition of “waste.”
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Appendix A : Definitions of Waste (Provincial)

QUEBEC

Loi sur la qualité de l'environnement (LQE)

Chapitre Q-2

«matière résiduelle» : tout résidu d’un processus de production, de transformation ou d’utilisation,

toute substance, matériau ou produit ou plus généralement tout bien meuble abandonné ou que le

détenteur destine à l’abandon;

ONTARIO

Environmental Protection Act, R.S.O. 1990, c. E.19

“waste” includes ashes, garbage, refuse, domestic waste, industrial waste, or municipal refuse and such

other materials as are designated in the regulations; (“déchets”)

R.R.O. 1990, Reg. 347: GENERAL - WASTE MANAGEMENT

“industrial waste” means waste, other than municipal waste, from,

(a) an enterprise or activity involving warehousing, storage or industrial, manufacturing or commercial

processes or operations,

(b) research or an experimental enterprise or activity,

(c) an enterprise or activity to which clause (a) would apply if the enterprise or activity were carried on

for profit,

(d) clinics that provide medical diagnosis or treatment,

(e) schools, laboratories or hospitals, or

(f) a facility or vehicle owned or operated by a municipality;

“municipal waste” means,

(a) any waste, whether or not it is owned, controlled or managed by a municipality, except,

(i) hazardous waste,

(ii) liquid industrial waste, or

(iii) gaseous waste, and

(b) solid fuel, whether or not it is waste, that is derived in whole or in part from the waste included in

clause (a);

BRITISH COLUMBIA

Environmental Management Act

[SBC 2003] CHAPTER 53

"refuse" means discarded or abandoned materials, substances or objects;
"waste" includes
(a)air contaminants,

(b)litter,

TRANSLATION: Residual Material (replacing “waste”): any residue of a process of production,

processing or use, any substance, material or product or, more generally, any movable

property abandoned by the keeper intended for abandonment;
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(c)effluent,

(d)refuse,

(e)biomedical waste,

(f)hazardous waste, and

(g)any other substance prescribed by the Lieutenant Governor in Council, or the minister under section

22 [minister's regulations — codes of practice], or, if either of them prescribes circumstances in which a

substance is a waste, a substance that is present in those circumstances,

whether or not the type of waste referred to in paragraphs (a) to (f) or prescribed under paragraph (g)

has any commercial value or is capable of being used for a useful purpose;

ALBERTA

Environmental Protection and Enhancement Act – Waste Control Regulation

Alberta Regulation 192/1996

“waste” means any solid or liquid material or product or combination of them that is intended to be

treated or disposed of or that is intended to be stored and then treated or disposed of, but does not

include recyclables;

SASKATCHEWAN

The Environmental Management and Protection Act, 2010

CHAPTER E-10.22

“waste” means a solid or liquid that is one or more of the following: (i) rubbish; (ii) tailings; (iii) effluent;

(iv) sewage; (v) garbage; (vi) refuse; (vii) scrap; (viii) discarded articles, bottles or cans; (ix) any other

material that is prescribed or is set out in the code;

MANITOBA

The Environment Act

C.C.S.M. c. E125

"waste" includes rubbish, litter, junk, or junked obsolete or derelict motor vehicles, or obsolete or

derelict equipment, appliances or machinery; debris from construction, renovation and demolition

projects; slimes, tailings, fumes, waste of domestic, municipal, mining, factory or industrial origin;

effluent or sewage; human or animal wastes; organic wastes; solid or liquid manure; or waste products

of any kind whatsoever or the run-off from such wastes; (« déchets »)

NOVA SCOTIA

Environment Act

CHAPTER 1 OF THE ACTS OF 1994-95

“waste” means a substance that would cause or tend to cause an adverse effect if added to the

environment, and includes rubbish, slimes, tailings, fumes, smoke from mines or factories, other air

emissions, or other industrial wastes, effluent, sludge, sewage, garbage, refuse, scrap, litter or other

waste products of any kind;

NEW BRUNSWICK

Clean Environment Act

RSNB 1973, c C-6
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“waste” includes rubbish, slimes, tailings, effluent, wastewater, fumes, smoke, other waste products of

any kind and any other matter that is prescribed by regulation to be waste;(matières usées)

PRINCE EDWARD ISLAND

Environmental Protection Act

Chapter E-9

“waste” includes materials discarded by persons in the course of their daily activities at home or at

commercial businesses, industries and institutions or other related activities;

NEWFOUNDLAND AND LABRADOR

Environmental Protection Act

Chapter E-14.2

"waste" includes rubbish, offal, slime, tailings, effluent, sludge, sewage, garbage, refuse, scrap, litter or

other substances or waste products that would or could cause an adverse effect;


