
Title: Biodigester feasibility study 

Budget requested: $1,920 = $12 hr x 10 hrs/week x 16 weeks 

Project leader: Laura Southworth 

Contact: laura.southworth@mail.mcgill.ca 

 

Project overview: 

 

For the past nine months, I worked on a basic feasibility study for anaerobic 

digestion as a waste management and energy production system at the Macdonald 

Campus.  The study was my honours thesis project and concluded in April.  I would like 

to continue this project with a more detailed feasibility study that tailors a project to the 

campus, infrastructure, and budget constraints.   

Anaerobic digestion is the breakdown of organic waste in the absence of oxygen, 

producing methane, which can be burned as a relatively clean energy source and 

digestate, a nutrient-rich material useful as an organic fertilizer.  This process is gaining 

popularity as a waste management strategy and many variations exist in design and 

operation.  A large-scale digester proposal for Macdonald was recently denied by the 

administration due to huge cost and low return on investment.  My feasibility study will 

focus on a much smaller-scale project with the intention of managing the campus and 

farm waste streams with potential for experimentation and research. 

 

Project eligibility: 

 

The current waste management strategy at the Macdonald Campus is 

unsustainable; it wastes recyclable energy and nutrients, instead relying on finite sources 

(fossil fuel and mineral reserves). Additionally, the system produces significant 

greenhouse gas emissions that put further stress on our environment. Biodegradable 

organic waste, which accounts for the majority of municipal waste, is currently trucked to 

landfill (~60 km) where it produces methane, some of which escapes to the atmosphere.  

In my study, I estimated that Macdonald landfills about 240 tonnes of organic waste 

annually, emitting as much as 310 tonnes of carbon equivalent (Brown, 2007).  An on-

site digestion facility would save fuel currently used in solid waste transportation and 

capture and utilize the methane to further offset energy use.  Additionally, digestion 

would recycle nutrients from organic waste that would otherwise be sunk into the landfill 

in a digestate that could be used at the farm or sold to agricultural or residential markets. 

Macdonald has the benefit of an organic waste stream comprising both food waste 

from campus buildings and farm waste.  This duality makes Mac an ideal location for 

research and experimentation with anaerobic digestion applicable to both municipalities 

and farm operations.  Implementation of digestion is a great opportunity to contribute 

directly to McGill’s own sustainability but also to the sustainability of the local and 

regional community through experimentation with digestion technologies in a northern 

climate. 

Because of the administration’s recent decision against a proposed multi-million 

dollar large-scale digester for Macdonald, this feasibility study aims to explore smaller-

scale options that could work for a fraction of the cost. 
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Milestones/preliminary summer goals: 

 

This study will obviously be an iterative process, with modifications as more 

information is gathered, but these are my ideas for main summer goals: 

 

 Work with Logistics and Macdonald Campus Operations to determine the best 

site for a digester based on best use of biogas (weighing proximity to inputs and 

biogas destinations). 

 

 Collaborate with Macdonald Campus Energy Project to figure out the best 

potential for incorporating biogas into the renovation/relocation of gas heat plant 

 

 Review previous feasibility study for large-scale digester (for useful contacts, 

estimates, measurements, etc.) 

 

 Identify and work with interested professors on potential for research and course 

implementation of digester 

 

 Identify potential grants/funding opportunities and develop estimates for project 

budget 

 

 Contact and consult with anaerobic digester manufacturers to find a good model 

for McGill’s parameters 

 

 Work with farm staff about potential digestate production and transition from raw 

manure to digestate application for fields 

 

Stakeholders: 

 

The Utilities and Energy Management and Logistics and Macdonald Campus 

Operations are both stakeholders in the eventual digester implementation and have both 

expressed interest in the exploration of the topic as well as willingness to help with the 

feasibility study.  I spoke with Michel Gauthier, Supervisor of Logistics and Macdonald 

Campus Operations, who supplied a letter of support indicating his department’s interest 

in seeing results from this feasibility study.  Jerome Conraud from Utilities and Energy 

Management also gave a letter of support for this application saying he will meet with me 

through the study process, an important asset as changes are planned for Macdonald’s 

energy use infrastructure.  Both Michel and Jerome will be great resources for the study 

for consultation and advice.   

Additional stakeholders are professors who are interested in doing research with 

the digester or incorporating it into course material.  I know that a few interested 

professors were previously identified by the large-scale feasibility study.   

 

Tasks: 

 



Many of these tasks will take place concurrently to some extent, so timeframe 

estimates are very rough. 

 

1) Review previous feasibility study for findings regarding feedstock availability and 

digester product flows. Compare these with my findings and develop a design 

feedstock flow rate. (1 week) 

2) Attempt to identify and interview one or more interested faculty member(s) for 

possible project features that would be of interest for teaching and research. (2 

weeks) 

3) Determine reasonable budget constraints by identifying potential funding sources 

(2 weeks) 

4) Identify one or more types of digesters that are suitable for the MacDonald 

Campus feedstocks and are modern, efficient, and proven. (4 weeks) 

5) Identify likely pre-processing and post-digestion equipment needs.  (2 weeks) 

6) Develop an estimate of the land area requirements for the identified project. (1 

week) 

7) Working with the Mac Campus Operations Department, recommend a site for the 

digester and ancillary equipment. (1-2 weeks) 

8) Develop an estimate of the product flowrates produced by the digester. (1-2 

weeks) 

9) Where possible, refine the capital and operating cost estimates for the digester 

project. (2 weeks) 

 

Budget requested: $1,920 = $12 hr x 10 hrs/week x 16 weeks 

 


