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A Green Sector Overview  

Biogas 

Biogas is produced from the biological breakdown of organic matter in the absence of oxygen and is 
produced by a process called anaerobic digestion. The biogas is obtained from plant, animal and human 
waste, crop residue, waste paper, and municipal solid waste. Methane gas that is contained in the 
biogas can be separated, purified, and used to run reciprocating engines or gas turbines to generate 
electricity.   

Burning the methane in biogas also emits a large amount of heat. This can be used to heat surrounding 
buildings and help preheat the digesters, since biogas production increases with higher temperatures. 
Utilizing the waste heat in addition to generating electricity called cogeneration.   

Benefits for participants include heat and electricity savings and the prospect of revenues from energy 
production. Biogas operations could potentially serve as training facilities for biogas technicians through 
partnerships with local colleges and universities. Other benefits include the reduction of shipping costs 
of sending raw manure off-farm because of regulations regarding the ratio of manure to field coverage 
in the Nutrient Management Act from OMAFRA. 

The by-products of anaerobic digestion present additional opportunities. The sludge is very rich in 
nutrients, which makes it a good fertilizer and dietary supplement for cattle and poultry feed. There is 
also a significant reduction in produced odors. The slow decomposition preserves the fibred structure, 
which makes it a good soil conditioner and leaves readily available ammonia nitrogen to plants. The 
sludge is also free of weed seeds and pathogens. Salmonella, shigella, polivirus, hookworm ova, and 
schistosoma ova have a 100% fatality rate after 10 days in a mesophilic digester. The sludge can then be 
used instead of synthetic fertilizer with benefits such as reduced energy consumption and reduced air 
pollution. The sludge can be spread on fields or bagged for retail sale. The spent liquid can be stored in a 
tank to be reused for applications such as fish cultures, irrigation, and water plants. 

 Even though biogas utilization involves the burning of 

methane, the carbon dioxide released is not new to the 

atmosphere. The plants and animal waste that was used to 

create the biogas absorbs the carbon dioxide from the 

atmosphere; therefore, burning the methane from the 

biogas is only reintroducing the carbon dioxide back into 

the atmosphere, not increasing greenhouse gas emissions. 

Anaerobic decomposition is possible at three temperature ranges: psychrophilic (<30 ºC), mesophilic 
(30-40 ºC) and thermophilic (50-60 ºC). Biogas production increases with higher temperature and longer 
retention time.   
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In Canada, mesophilic degradation is the most feasible, since psychrophilic decomposition results in 
poor biogas production, while thermophilic is too expensive because of the heating costs. The retention 
time for mesophilic digestion should be 30-60 days. A decrease in gas production has been reported 
during the winter due to lower temperatures, so even a biogas plant with mesophilic bacteria would 
have to get heated in the winter months.  

The Market   

The biogas industry in Ontario is still developing. As of 2011, only a handful of facilities are in operation 
and no on-farm operations have yet connected to the grid through the Feed-in Tariff (FIT) program. 
Statistics indicate that the biogas sector is small and very costly. With biogas plants in Ontario costing 
around $4.5 million and the time to obtain necessary approvals in upwards of four years, farmers are 
required to make an enormous investment. Even though the government offers incentives for 
construction and power production, the industry is still not providing sufficient payback. 

Because of the complexity of Anaerobic Digesters there are many participants including designers and 
developers, component suppliers, government and research groups, manure handlers, installation 
contractors. A detailed list of industry participants is available on the OMAFRA website:  
http://www.omafra.gov.on.ca/english/engineer/facts/ad_contact.htm#1 

Producers of biogas can also be customers. Since transmission of biogas is inefficient and the losses are 
high, farmers can use biogas to provide power for generators and heat for their buildings. Biogas can be 
used in a generator to create power to be sold back to the grid. 

Alternatively, biogas can be upgraded to natural gas quality. This fuel can be used to heat homes and 
power vehicles. The technologies to clean and produce ‘’natural gas quality” biogas, or biomethane, are 
advanced and expensive. Although not yet financially feasible, work is underway to explore 
opportunities to connect and sell biomethane directly to the natural gas pipelines.  

Government Programs 

Canada is fortunate enough to have a well established funding program subsidizing clean energy 
projects. Canadian projects rely on partnerships between numerous parties such as federal, provincial, 
and municipal governments, as well as private and academic partnerships. Government programs are 
offered at both federal and provincial levels for biogas production. The programs support both the 
construction and electricity production stages of biogas plants. 

P3 Canada Fund: Open to all Projects Eligible under the Building Canada Plan which aims to foster 
growth in public-private partnerships and infrastructure development. The P3 fund offers grants not 
exceeding 25% of the project’s direct construction costs. Eligible projects must provide a public benefit 
and viability as a P3 (public, private, partnerships). 

Sustainable Development Technology Fund: The SDT fund offers capital for development and 
demonstration, between research and commercialization. Eligible technologies must address climate 
change, air, water, or soil quality. Funds will include up to 50% of eligible project costs. 

NextGen Biofuels Fund: This fund offers capital to bridge high capital costs for establishing first of a kind 
commercial scale demonstration facilities. Projects must be in Canada using representative Canadian 

http://www.omafra.gov.on.ca/english/engineer/facts/ad_contact.htm#1


 

Midwestern Ontario Regional Green Jobs Strategy www.workgreen.ca Page 3 

biomass feedstocks, and have been demonstrated. NextGen offers funds of up to 40% eligible project 
costs up to $200M. 

Clean Energy Fund: This fund has a pool of $650M for carbon capture and storage and $200M for 
demonstration of renewable and alternative energy technologies. It also offers $150M for research 
initiatives. 

Green Infrastructure Fund: This fund was part of the 2009 federal budget. The Green Infrastructure 
Fund offers funding for sustainable energy generation and transmission, carbon capture and storage, 
pipeline networks or centralized storage hubs, and transmissions upgrades for green energy projects. 
Only certain costs are eligible for funding. 

Ontario Emerging Technologies Fund: Offering $250M through Ontario Capital Growth Corporation for 
investment in Ontario-based companies in clean technology, life sciences technologies, or digital 
media/information/communications technologies. The maximum investment is $25M in any company 
with an average investment range between $1M and $15M. 

Ontario Venture Capital Fund: $205M is available to support and grow Ontario’s venture capital 
industry. Investments made in venture capital and growth-oriented funds. Direct co-investments made 
in new companies (up to 20% of fund). 

Canadian Farm Business Advisory Service: This fund pays up to half the cost of hiring a business 
planning expert to assess the financial viability of a proposed project and to assist in preparing the 
business plan. Farm-based projects, with a farm family as one of the investors/owners, are eligible.  
Non-farmers can be partners in a project, but only the farmer can qualify for the 50% funding on 
business planning services. Eligible farmers can receive up to a 50% refund, to a maximum of $8,000, 
assistance per individual farmer and a maximum refund of $25,000 for a group of four or more farmers. 

Community Power Fund: Applicants must be members of the Ontario Sustainable Energy Association 
(OSEA). Small grants will be up to $50,000 and will cover two categories of projects:  

 Pre-feasibility – this is open to projects that require resources to undertake a feasibility study for 
a local renewable energy project.  

 Strategic Opportunities – this is open to projects that are beyond the pre-feasibility stage, but 
who may have encountered a hurdle, barrier, or opportunity requiring immediate attention and 
funding.  

Both grant programs will only cover soft costs such as feasibility studies associated with project 
development, organizational development, training, community engagement, and membership 
development.   

The Federal Government provides for a 50% Capital Cost Allowance (CCA) for Renewable Energy 
projects. Corporations can write off the capital cost of an anaerobic digestion system against other 
revenue resulting in attractive tax consequences. 

Ontario Power Authority FIT Program: The Ontario Power Authority FIT program offers biogas 
participants payment at a fixed-price ranging from 19.5¢/kWh for a system less than 100kW to 
10.4¢/kWh for systems greater than 10MW for the power they produce. 
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Biogas on-farm ≤ 100 kW 19.5 ¢/kWh 

Biogas on-farm > 100 kW ≤ 250 MW 18.5 ¢/kWh 

Biogas ≤ 500 kW 16.0 ¢/kWh 

Biogas > 500 kW ≤ 10 MW 14.7 ¢/kWh 

Biogas > 10 MW 10.4 ¢/kWh 

Key Success Factors 

The costs for anaerobic digesters and gasification plants are high. Having the required infrastructure on 
the farm to transport manure and biomass to the plant represents a significant cost advantage, as 
retrofitting a farm is very costly. Biogas plants require large amounts of manure, feed crops, and 
biomass. Electricity producing biogas plants need at least 300 cows or 2000 swine to be economically 
viable.   

Research and development and new economic models for biogas systems need to be explored for the 
biogas industry to take hold in Ontario. Some areas for exploration include smaller-scale anaerobic 
digestion systems, municipal and community ownership structures, secondary business opportunities 
from by-products (animal bedding or bagged fertilizer), and acceptance of off-farm waste materials.  

Labour Market 

Operators of biogas plants are required to have a high level of knowledge regarding biogas production, 
chemicals and farm operations including ruminant nutrition for the animals. A Biogas Systems 
Operator’s Course is offered by the Ontario Ministry of Agriculture, Food & Rural Affairs. The four-day 
course teaches operators system safety, operating parameters, testing methods, and monitoring 
procedures to optimize performance. Managers of biogas facilities are required to have Chemical 
Engineering or Environmental Science degrees. 

The outlook for jobs is poor due to the minimal amount of work required to run a digester. Only one 
anaerobic digestion operator is required to run a system. There are positions for general managers who 
are responsible for planning and executing the efficient operations and maintenance of the biogas 
plants as well as overseeing environmental issues.   

Job opportunities during design and construction phase include civil engineers, electrical technicians, 
plumbers, and heavy equipment operators. Construction trades are also required to pour cement, 
operate backhoes, and use concrete forms.   

Other jobs that can be applied to the biogas industry include Environmental Consultant, Agricultural 
Technician, and Nutrient Management Advisor. University programs, such as the Associate Diploma in 
Environmental Management and Bio-Resource Management, Environmental Management Major, are 
offered at the University of Guelph’s Ridgetown Campus that can lead to careers in the biogas industry.  
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Regulatory Considerations 

Some off-farm source materials are treated as “waste” under Ontario’s current regulations. A farm will 
need a Certificate of Approval (C of A) as a Waste Disposal Site from the Ontario Ministry of 
Environment to be able of receiving these materials. This may require notification of neighbours and 
posting of a financial assurance bond to ensure proper due-diligence. Recent changes to the Nutrient 
Management Act (NMA) and Environmental Protection Act (EPA) facilitate the management of certain 
off–farm source materials to farm-based digesters through new regulatory limits in the NMA and an 
exemption from requirements under the C of A.  

To sell electrical power, you must connect the generator to the electrical grid. This requires: 

 An Ontario Energy Board license 

 An Electrical Distributors’ Connection Agreement, and 

 Approval by the Electrical Safety Authority.  

The local distribution company should be the first point of contact for connecting to the grid. In many 
rural parts of Ontario, Hydro One is the local distribution company. A Connection Impact Assessment is 
one of the first processes that should be completed. There may not be adequate capacity in the 
electrical line to support the proposed generation capacity, or the costs for connection may be very high 
due to safety switches or other equipment needed. Due to the number of energy projects being 
considered and complexity involved, Connection Impact Assessments can take a significant length of 
time and should be considered at the start of any project proposal. 

Any biogas system that uses biogas as a fuel requires approval from Technical Standards and Safety 
Authority. This approval covers the fuel storage, fuel handling, and fuel utilization components of the 
system. A lead time of four to five weeks is required for an approval. 

Some components of a farm-based anaerobic digester will be classified as a structure. As a result, a 
building permit will be required before construction begins. The building permit is obtained from the 
municipal chief building official in your municipality. Project developers should ensure that the zoning 
for their property allows a farm-based digester system.  

OMAFRA’s Minimum Distance Separation Formulae (with an 

objective to minimize nuisance complaints associated with 

livestock production) is to be applied to on-farm anaerobic 

digesters systems that use manure as an input. 

Before a farm-based anaerobic digester is constructed, the farmer should consider and clarify how the 
digester will be assessed for property tax purposes. It is understood that existing digesters operating in 
Ontario are currently treated as part of the farming operation. Farmers should also consult with their 
accountants to determine the most tax-efficient business structure in which to operate the digester.  
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Social and Environmental Considerations 

Community constraints for biogas include availability of fuels, security of supplies, price, and ease of 
handling and use. Since food waste can be supplied by local grocers in the community, they need to be 
on board with the project. Since the odors are usually kept within the area of the farm, nearby 
communities shouldn’t be concerned with smells; however, the increased amount of trucks hauling 
municipal waste and grocery waste to the facility might raise some concerns. 

In addition, external factors like technological development, introduction of subsidies, environmental 
constraints, and legislation play a role in project development. 

Risks 

The biogas sector is becoming more stable, yet facilities require enormous financial investments. 
Although government incentives make these projects more feasible for more farmers, experts claim the 
technology has low commercial viability. 

Risks include: 

 The lack of grid capacity in Ontario 

 The current FIT program may be reduced or terminated 

 Unwillingness or barriers to connecting to the grid 

 Inability or delays in obtaining necessary permits. 

 High maintenance costs 

 Difficulty obtaining financing and insurance 

Industry Outlook  

Major issues with available grid connection capacity and obtaining regulatory approvals have hindered 
the development of a biogas industry in Ontario. However, biogas facilities have the opportunity to 
provide many social and environmental benefits to rural communities. An on-farm anaerobic digestion 
system provides opportunities for improved waste management, environmental stewardship, and 
community economic development, but a business model has not yet been developed that will allow 
the industry to become established.  

A number of biogas projects are in various stages of development throughout Midwestern Ontario. The 
success of these projects will depend on their ability to overcome the barriers and risks identified above. 
Until then, slow growth is expected within the industry over the coming years.  
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Sources 

http://www.biogas.ca/ 

http://www.re-energy.ca 

http://www.lionapex.com 

http://biogas-digester.com 

http://en.wikipedia.org/wiki/Biogas 

http://www.climatechangecentral.com 

http://en.wikipedia.org/wiki/Anaerobic_digestion 

http://www.lifesciencesbc.ca/files/PDF/feasibility_study_biogas.pdf 

http://www.mei.gov.on.ca/en/energy/renewable/?page=biogas_incentives 

http://www.mei.gov.on.ca/en/energy/renewable/?page=biogas_incentives 

http://www.watgreen.uwaterloo.ca/projects/library/w05biogasoperation.pdf 

http://www.michigan.gov/documents/mda/AD_OperatorTraining_214982_7.pdf 

http://communications.uwo.ca/com/western_news/stories/farming_manure_for_megawatts 
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