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Sustainable Food Futures
We are proud to present the 2020 McGill Sustainability Research Symposium (SRS): Sustainable 
Food Futures. The SRS is funded by the McGill Sustainability Systems Initiative (MSSI). This year’s 
event is the 10th anniversary of the SRS. 

With a growing population and the depletion of natural resources, sustainable food and agriculture 
are among the most relevant topics globally. How they are handled will affect everyone’s future. We 
hope our event will give attendees an opportunity to engage with these themes and each other 
through conversations, networking and presenting their own work.

This symposium will be centred around five central themes:

- What is a sustainable food system?
- The role of natural resources and the climate in sustainability
- Meeting growing food demands with sustainable agriculture
- Food security vs. food sovereignty
- The future of sustainable food and agriculture

Follow the live streaming of the event on our Facebook page: 
https://www.facebook.com/SRSMcGill/ 

Thank you for attending!

The 2020 SRS Team

#McGillSRS2020 @SRSMcGill @McGillSRS
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Join the conversation 
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We aim to promote the sharing of interdisciplinary knowledge from various 
disciplines and perspectives surrounding sustainable food systems. This 
considers our relationships with each other, and the land and water resources of 
this region.

The Island of Montréal known as Tiohtiá:ke by the Mohawk, McGill University, and 
the venue in which we sit today, are located on unceded land that has long served 
as a site of meeting, exchange and sharing of knowledge among many Indigenous 
peoples. These include the Haudenosaunee nations, which represent the Seneca, 
the Cayuga, the Onondaga, the Oneida and the Mohawk peoples, and the 
Anishinabeg nations. The closest community to McGill University is the 
Kahnawá:ke community of the Kanien’kehá:ka Nation.

As organizers of this event, we recognize and respect these nations as the 
traditional stewards of the lands and waters on which we meet today. Our 
present-day agriculture has developed and industrialized from traditional 
Indigenous food systems. The Indigenous nations of this region, and elsewhere in 
the world, have worked together with the countless numbers of watersheds, 
landforms and ecosystems on our planet to develop and perfect many staple 
foods such as beans, corn, squash, herbs and berries that we benefit from and 
enjoy every day.

During this event, we kindly ask all participants and speakers to respect different 
opinions, beliefs and cultural backgrounds so we can create a safe and open 
space for discussion, where everyone can be heard. 

For more information about the land you are on, or have been on, see 
www.native-land.ca and www.wampumchronicles.com, and visit Hochelaga Rock 
at McGill University.

The 2020 SRS Team
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We are proud to announce that the 2020 McGill Sustainability Research 
Symposium has been certified as a Gold McGill Sustainable Event by the 
McGill Office of Sustainability. 

To achieve this certification, we implemented actions such as:

● serving all vegetarian and vegan food
● providing gender neutral bathrooms 
● holding our event at a barrier free facility
● working with locally based suppliers and services
● collecting participant and stakeholder feedback
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08:45 - 09:15 Registration

09:15 - 09:35 Introductory remarks

09:40 - 10:20
Prof. Lucy Jarosz, University of Washington: 

Placing Alternative Food Networks

10:25 - 11:05

Ned Bell, Ocean Wise & Chefs for Oceans: 

The future of food: A Chefs for Oceans perspective on healthy lakes, ocean, rivers, 
streams and soil

11:05 - 11:15

Student lightning talks

11:05 - 11: 10 Gabriel Yahya Haage: Developing a child-centered Water Poverty Index (WPI): A 
guide based on past WPIs and a workshop with an indigenous community

11:10 - 11:15 Justine Boulent: Precision agriculture for sustainability: The automatic 
identification of grapevine diseases

11:20 - 12:00

Prof. Mary Ruth McDonald, University of Guelph: 

Sustainable production of vegetables and other crops: Current state and future 
directions

12:00 - 12:10 McGill Research and Sustainability Network: Sustainability Mentorship Program

12:10 - 13:15 Lunch

13:20 - 14:00
Prof. David Burton, Dalhousie University: 

Soil health: Our climate change solution

14:05 - 14:45
Prof. Saji George, McGill University: 

Nanotechnology in food and agriculture: Understanding the pillars of sustainability

14:45 - 14:55

Student lightning talks

14:45 - 14:50 Galih Suwito: Quantum transport engineering for sustainable optoelectronics

14:50 - 14:55 Akshaya Ravindran: Food processing methods in food allergen reduction

14:55 - 15:15 Health break

15:15 - 16:45 Sustainable Food Futures discussion panel

17:00 - 18:30
Poster session & cocktail mixer

Poster winners announced at 18:00

2020 Sustainability Research Symposium Agenda



Schedule
09.40 - 10.20

Prof. Lucy Jarosz:     

Placing alternative food networks

Alternative food networks are often defined in opposition to, and in contrast to, industrialized, 
globalized and corporatized food systems. Rather than defining alternative food networks only in 
terms of categories or as objects, I conceptualize food networks as dynamic processes operating 
across geographic scale and history and embedded in particular landscapes that encompass both 
the city and the countryside in order to better understand their relationships to material, cultural, 
political, economic and ecological processes. Examples come from two case studies of alternative 
food networks in Washington State and Québec.

Lucy Jarosz is Professor Emerita in the Department of Geography at 
the University of Washington, Seattle. She is interested in the political 
economy of hunger and food, agrarian change and the development 
of food networks. She has worked in Madagascar, South Africa, the 
Pacific Northwest and Italy. She is currently studying women’s roles 
within food networks in the case of Québec in the 1930s-40s.

10:25 - 11:05

Ned Bell:     

The future of food: A Chefs for Oceans perspective on healthy lakes, ocean, rivers, 
streams and soil

Ned Bell is a chef advocate, keynote speaker, educator and founder of Chefs for Oceans. Bell’s 
interests and talents have led him to his current roles as Ocean Wise Executive Chef, Culinary 
Director of The Vancouver Club, Fellow of The Royal Canadian Geographical Society, Chef 
Ambassador for International Year of the Salmon and author of bestseller – Lure: Sustainable 
Seafood Recipes from the West Coast. 

Bell most recently joined the table at the United Nations headquarters in New York to engage his 
Chefs for Oceans platform in awareness initiatives leading up to him cooking for the UN’s General 
Assembly in New York this September. Bell’s also on the ticket as a lead presenter at the UN’s 
Oceans Conference in Portugal in 2020. 

As Executive Chef for Vancouver-based, global program, Ocean 
Wise, Bell makes an impact through education, advocacy and 
culinary experiences with his peers across North America. Ned 
founded Chefs for Oceans in 2014 to raise awareness and advocate 
for responsible seafood choices and the importance of supporting 
healthy oceans, lakes and rivers. He launched this commitment with 
an 8 700 km bike ride across Canada, staging dozens of awareness 
building events along the way. Bell’s commitment to seafood 
stewardship has skyrocketed ever since. 7



Schedule

11:05 - 11:10 

Gabriel Yahya Haage, McGill University, Natural Resource Sciences

Developing a child-centered Water Poverty Index (WPI): A guide based on past 
WPIs and a workshop with an indigenous community

This presentation describes the development of a child-centered Water Poverty Index (WPI). WPIs 
are flexible and include various measures beyond water resources themselves, including 
environmental impact and access to food. This project used WPIs in communities in South Africa, 
Tanzania and Sri Lanka as a guide. It also used the Bayano region in Panama, and a workshop  by the 
author with an Embera indigenous community in Bayano, as a case study. The final report argued for 
key aspects to consider when developing a regional child-centered WPI, including increasing the 
Capacity component of WPIs, as this deals with both health and education. Beyond that, more 
precise methods would modify potential WPI subcomponents to target not just as many rights of 
the child as possible, but also to consider interactions/synergies of rights and how several rights 
can be targeted simultaneously. A few key examples, like school gardens, are illustrative of this. 
Finally, using school attendance as a proxy for child wellbeing was advocated. Water poverty 
alleviation methods that increase attendance should be favored. Finally, the Bayano region case 
study and workshop demonstrated the importance of land tenure issues and power disparities in 
developing WPIs.

11:10 - 11:15 

Justine Boulent, Université de Sherbrooke, Applied Geomatics 

Precision agriculture for sustainability: the automatic identification of grapevine 
diseases

Pests and diseases are responsible for about 20% to 40% of crop losses. Crop protection is 
therefore crucial to ensure human food production. However, systematic phytosanitary protection 
is not sustainable, leading to environmental pollution and biodiversity destruction. An alternative 
would be to move towards practices based on monitoring plant-health at the individual scale.  
However, this practice is very time-consuming for farmers, who cannot perform it several times 
throughout the season. The idea behind this project is to develop techniques to improve automatic 
detection technologies. With such tools, farmers could monitor the health status of their fields, and 
therefore know which practice to adopt, when and where to carry it out. Here, we will present a 
study-case on the automatic identification of a grapevine disease: flavescence dorée. This disease, 
which is affecting European vineyards, is a major concern because of its rapid spread and the lack of 
existing treatment to cure infected grapevines. Currently, control is focused on the eradication of its 
insect vector. With complete and frequent monitoring, diseased grapevines could be removed 
quickly, thus limiting the spread of contamination. We will present the results of automatic 
segmentation obtained by analysing a large set of images with deep learning techniques.

Student lightning talks
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Schedule
11:20 - 12:00

Prof. Mary Ruth McDonald:

Sustainable production of vegetables and other crops: Current state and future 
directions

Advances in integrated pest management (IPM) have made major contributions to sustainable crop 
production, especially for low acreage, high value vegetable crops. The IPM program for onions in 
Ontario resulted in a reduction of up to 7 fungicide and 5 insecticide applications in 2019, because 
the weather was not conducive for onion downy mildew or onion thrips. Other pests and diseases 
are more of a challenge to control, such as Stemphlium leaf blight, some nematodes, and soilborne 
diseases, and further research is needed. The future of sustainable production of vegetables and 
field crops is very promising. There will be more tools to assist in adaptation to climate change and 
changing pest complexes. Plant breeding is providing many crops with resistance to insect pests 
and diseases, and that are better equipped to compete with weeds and resist stresses. Breeding 
will be faster and more targeted. Biological controls are improving. A number of changes are 
anticipated that will allow for more landscape diversity that will enhance natural biological controls, 
including the adoption of smaller, self driven farm equipment and greater use of drones and 
robotics for precision agriculture. These changes will contribute to greater sustainability in 
agriculture.

Dr. Mary Ruth McDonald is a professor in the Department of Plant 
Agriculture at the University of Guelph. Her research and outreach 
activities have focused on integrated pest management and 
sustainable vegetable production for her entire career, and she also 
collaborates on projects on disease management in canola and some 
other field crops. The main objective is to maintain or increase crop 
quality and yields while reducing or replacing fungicides and 
insecticides. She also conducts research on adaptation to climate 
change and nutrient management of phosphorous and nitrogen. Dr. 
McDonald was the invited keynote speaker on ‘The future of crop 
protection’ for the Swedish Society of Plant Protection and has been a 
keynote speaker at several other conferences around the world. Prof. 
McDonald has received national and international awards for excellence 
in research, extension, and integrated pest management.
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Schedule

12:00 - 12:10

McGill Research and Sustainability Network: 

Sustainability Mentorship Program

Undergraduate students can oftentimes find it difficult to get started on their journey into research 
and academia, especially in faculties where research programs are not formally established. This is 
even more so for sustainability-related research, where research topics and projects are not 
explicitly promoted to the undergraduate community. The Research and Sustainability Network 
(RSN) recognizes these issues and has launched McGill’s first-ever Sustainability Mentorship 
program, in collaboration with the Sustainability Research Symposium (SRS) and the McGill 
Sustainability Systems Initiative (MSSI). The project aims to connect graduate student mentors with 
undergraduate mentees that are curious about pursuing research in the realm of sustainability 
(economic, social, and environmental). Over the course of a semester, each pairing of mentor and 
mentee meets up for at least three hours, during which time they exchange experiences and 
concerns they have about topics such as: doing research, the incorporation of sustainability into 
their research, and the issues they have faced in their research. By opening up a dialogue between 
undergraduates and researchers,  RSN hopes to better equip students with the skills and 
experience necessary to break into sustainability academia.

12:10 - 13:15 Lunch
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Schedule
13:20 - 14:00

Prof. David Burton: 

Soil health: Our climate change solution

As we search for solutions to reduce our impact on the climate, we should not forget the soil under 
our feet. Sustainable soil management is tied to the achievement of most of the sustainable 
development goals identified by the United Nations. Soil health emphasizes the role of soil in 
providing multiple ecosystem services. In this talk I will introduce the concept of soil health as a new 
paradigm in soil management and discuss the ways in which the management of soil health can not 
only contribute healthy food and clean water, but can also play a central role in the mitigation of 
greenhouse gas emissions and increasing the resiliency of soils to a changing climate change.

Dr. Burton teaches courses in Introductory Soil Science, Soil Fertility and 
Nutrient Management, Soil Microbiology and Air, Climate, and Climate 
Change. He has been working on the development of blended learning 
and on-line learning approaches. In terms of service, Dr. Burton, is a Past 
President of the Canadian Society of Soil Science, serves as an 
Associate Editor of Canadian Journal of Soil Science, and is part of 
Fertilizer Canada’s 4R advisory panel. He has served as chair of a 
number of national advisory panels with respect to nutrient 
management and agricultural responses to climate change. He is 
currently a member of Équiterre’s advisory committee on Improving 
Climate Resilience and Climate Mitigation in Agriculture.

Dr. David Burton is a Soil Scientist and Professor in the Department of Plant, Food, and 
Environmental Sciences in the Faculty of Agriculture, Dalhousie University. Dr. Burton’s research 
examines the role of the soil environment in influencing the nature and extent of microbial 
metabolism in soil. His focus has been on processes in the cycling of nitrogen in soils and their 
implications for soil fertility and environmental impact. His current research programs involve an 
examination of the production and consumption of greenhouse gases in natural and agricultural 
landscapes, the development of tools for the measurement of soil nitrogen supply to plants, 
influence of climate on soil biological processes, and the assessment of the quality of the soil 
biological environment and its influence on soil health. Over the past decade his work has focused 
on potato production in Atlantic Canada. It is the aim of this work to better understand the factors 
that control soil microbial processes and to use this information to developing sustainable land 
management systems in a changing climate. He was awarded a Dalhousie University Research 
Professorship in recognition of his research accomplishments. 
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Schedule
14:05 - 14:45

Prof. Saji George: 

Nanotechnology in food and agriculture: Understanding the pillars of sustainability

Generally, Agri-food industry is operating under constrains of low margin of profit, regulatory 
oversight and strong societal perceptions. Consequently, long term sustainability of any new 
technological intervention is determined by how it respond to obligations of economic, 
environmental and societal pressures pertinent to Agri-food industry. While, nanotechnology is 
widely accepted as a transformative technology capable of addressing global challenges in food 
safety and security the rapid market penetration of nanotechnology incorporated Agri-food 
products with considerable uncertainties regarding their short and long term impact to human and 
environmental health, has sparked outcry from general public and experts. Evidently, developing 
and implementing sustainable nanotechnology solutions demands the advancement of knowledge 
frontiers in technology as well as in addressing social and regulatory issues. Greener methods of 
nanomaterials synthesize and/or identifying low cost nanomaterials (preferably of natural 
chemistry) with scale up capabilities along with  understanding and responding to societal concerns 
on nanomaterials applications in food are warranted for addressing the stake-holder values on 
environmental, economic and societal pillars of sustainability. By taking examples from our own 
research, I will elaborate a general frame work for developing sustainable nanotechnology for food 
and agriculture applications.

Dr Saji George is an Associate Professor in the Department of 
Food Science and Agricultural Chemistry at McGill University 
and Canada Research Chair in Sustainable Nanotechnology for 
Food and Agriculture. Previously, Dr George was spearheading 
Centre for Sustainable Nanotechnology at Nanyang 
Polytechnic, Singapore from where he completed several 
research projects addressing the health risks of nanomaterials 
and environmental contaminants. His research is aimed at 
understanding the relationship between nanomaterial 
properties and their hazardous and beneficial biological 
outcomes with the ultimate goal of developing sustainable 
nanotechnology applications for current and future challenges 
in food safety and security. He has authored >50 peer reviewed 
articles, five patents and >20 invited talks. He has been serving 
as reviewer and editorial board member for many leading 
journals in the field of nanotechnology (nano-bio interactions). 
His excellences in teaching and research have been recognized 
by Ministry of Education, Singapore through the best mentor 
award and PS21 ExCEL Gold/Silver Awards in 2015 and 2016.
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Schedule

14:45 - 14:50 

Galih Suwito, McGill University, Mining and Materials Engineering

Quantum Transport Engineering for Sustainable Optoelectronics
Galih R. Suwito, Nathaniel J. Quitoriano

For certain applications, modern optoelectronics rely on devices that exploit electron and hole 
quantum transport in a semiconductor. One such application is the quantum cascade lasers used as 
a mid-infrared source. Optimized quantum transport can be achieved by tuning the design of the 
active region which usually consists of multiple quantum wells or superlattice structures. 
Optimization of the active region will lead to more sustainable optoelectronics with reduced cost 
and increased performance. In this talk, the transfer-matrix method will be used to numerically 
simulate quantum transport of several superlattice structures. The simulation results reveal that 
carrier quantum transport is very sensitive to both the active region thickness and the materials 
selection. The applications of this technique on quantum cascade laser design will be emphasized.

14:50 - 14:55 

Akshaya Ravindran, McGill University, Food Science and Agricultural Chemistry

Food processing methods in food allergen reduction

Most of the foods that are available today contains one or more allergens which makes them 
completely ignored by the hypersensitive people. About 2.5 million people in Canada are allergic to 
one or more food substance. In this condition of need, Food technology has really  helped in making 
products that allergen free like gluten free products so that it can be consumed by everyone. 
Thermal processing has found to be the best in allergen reduction and nowadays novel food 
processing methods like high pressure methods, pulsed light treatment, microwave heating has 
shown their effects in the decreasing allergens. for a complete reduction in the level of allergens in 
food there is a need for future research and a development of a hurdle method that involves two or 
more processing methods to obtain a hypoallergenic foods having good nutritional quality.

Student lightning talks

14:55 - 15:15 Health break
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Schedule
15:15 - 16:45 

Panel discussion: Sustainable Food Futures

Prof. Lucy Jarosz
University of 
Washington

Ned Bell
Ocean Wise & 

Chefs for Oceans

Prof. Mary Ruth 
McDonald

University of Guelph

Prof. David Burton
Dalhousie University

Prof. Saji George
McGill University

Facilitator: Violet Lasdun

Violet Lasdun is pursuing an MSc in Agricultural Economics at McGill. 
Her research is on the use of anecdotal evidence and farmer-to-farmer 
knowledge sharing networks to overcome information constraints 
faced by farmers in Tanzania. She has studied regenerative agriculture 
and worked as a manager and farmhand on sustainable farms in the US 
and Ecuador. Violet also has a BA in Philosophy and Economics from 
McGill, and is interested in food systems ethics and food production as 
a human right.
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Posters 17:00 - 18:30 Poster session & cocktail mixer

Don’t forget to vote for your favourite posters!

Gabriel Yahya Haage, PhD student, McGill University, Natural Resource Sciences:
Gauging people’s views on approaches to achieving sustainable consumption: Lessons from a 
set of Animal Advocacy Giving Games

Developing sustainable consumption requires an understanding of people’s interactions and views 
regarding nonhumans. To tackle this, Effective Altruism Quebec ran a set of Giving Game 
workshops in the Animal Advocacy realm. These involved bringing participants together and, 
through facilitated discussions and voting, determine which, of a set of charities, should receive the 
money put forth by the workshop organizers. The three animal-related charities were chosen 
because they tackle the topic differently. The Humane League takes a welfare perspective, mainly 
seeking better living conditions for agricultural animals (eg. Cage-Free campaigns). The Good Food 
Institute, which advocates for milk/eggs/meat alternatives, including lab-cultured meat, takes 
market-based approaches to sustainable eating. Finally, the Nonhuman Rights Project takes a legal 
approach, seeking “personhood” in court for nonhuman clients, like chimpanzees. Survey 
information was obtained from the 17 participants to determine how their choices correlate to 
other factors, from gender to confidence level. As such, Pearson’s Chi-squared and Fisher’s Exact 
tests were used. The discussion facilitator also noted common critiques of each charity. Results 
include that gender didn’t correlate with choice and participants’ confidence level rarely decreased 
post-discussion. Common critiques included a distrust of capitalist sustainability solutions, and 
fears charities were too narrowly focused.

Jia Yi Fan, Undergraduate student, McGill University, Environment:
Risk Assessment of Urban Heat Island Phenomenon and Social Vulnerability for Heatwave 
Mortality Prevention

Due to climate change, heat events in Canada have become more extreme in intensity and 
frequency and will continue to do so according to IPCC’s global predictions. Environmental justice 
research has proven that extreme heat exposure affects more socio-economically disadvantaged 
populations. Montreal is a highly urbanized city that contributed to most heat related deaths across 
the province of Quebec, with the 2018 infamous heatwave having taken away 66 lives. Urban heat 
island (UHI) mapping is currently derived from satellite imagery, which is limited in time and 
inaccurately predict ground temperature. This study examined the use of low-cost in situ sensors 
to locate areas in Montreal, QC, where high temperatures intersect with high social vulnerability to 
reduce inequity in UHI mitigation policy. Villeray-Saint-Michel-Parc-Extension stands out as the 
neighborhood at most risk.
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Posters

Justine Boulent, PhD student, Université de Sherbrooke, Applied Geomatics:
Precision agriculture for sustainability : the automatic identification of grapevine diseases

Pests and diseases are responsible for about 20% to 40% of crop losses. Crop protection is 
therefore crucial to ensure human food production. However, systematic phytosanitary protection 
is not sustainable, leading to environmental pollution and biodiversity destruction. An alternative 
would be to move towards practices based on monitoring plant-health at the individual scale.  
However, this practice is very time-consuming for farmers, who cannot perform it several times 
throughout the season. The idea behind this project is to develop techniques to improve 
automatic detection technologies. With such tools, farmers could monitor the health status of 
their fields, and therefore know which practice to adopt, when and where to carry it out. Here, we 
will present a study-case on the automatic identification of a grapevine disease: flavescence 
dorée. This disease, which is affecting European vineyards, is a major concern because of its rapid 
spread and the lack of existing treatment to cure infected grapevines. Currently, control is 
focused on the eradication of its insect vector. With complete and frequent monitoring, diseased 
grapevines could be removed quickly, thus limiting the spread of contamination. We will present 
the results of automatic segmentation obtained by analysing a large set of images with deep 
learning techniques.

Nina Strasky, Undergraduate student, McGill University, Bioengineering:
Producing the meat of the future

The increasing awareness of inhumane practices in factory farms, and the impact of animal 
agriculture on the environment, as well as the effects of animal-based food products on human 
health have created a forceful demand for meat alternatives. Despite the increase in plant-based 
substitutes, cell-based meat is not yet a commercially available product. The major challenges this 
field is facing include the ability to mass-produce at low costs, ensuring that the product 
completely resembles conventional meat, as well as making production processes free of animal- 
derived products. The three production methods discussed in this poster are scaffold-based 
culturing of myosatellite cells in bioreactors, scaffold-based culturing of fibroblasts in bioreactors 
and bioprinting of a combination of live cells. Out of the methods analyzed, bioprinting live cells is 
the most encouraging technique as it allows for cheaper production processes and the ability to 
customize textures and tastes. Although one of the key advantages of bioprinting, the ability to 
combine and fuse different cell types would be ignored, using only fibroblasts as the bioink would 
be ideal to refrain from animal-derived products. Bioprinting can be applied to its full potential 
when suitable, cheap, animal-free growth factors for other cell types are made available.
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Posters

Tian Zhao, PhD student, McGill University, Materials Engineering:
Transformation of Soluble Phosphate, a Pollutant within Manure, to an Insoluble, More 
Sustainable Calcium Phosphate Solid

Fertilization is an essential element in agriculture, which assure crop productivity. However, 
excessive soluble phosphate in manure is environmentally problematic. A new strategy to reduce 
the soluble phosphate content is to transfer into low solubility calcium phosphate minerals with 
waste concrete. Waste concrete contains residual hydrated Ordinary Portland Cement (OPC), 
which is alkaline and calcium-rich. Recent batch experiments used waste concrete solution derived 
from the Turcot Interchange to precipitate soluble phosphate from dairy cattle manure from 
Macdonald Campus. Preliminary data showed a significant decrease in soluble phosphate with this 
approach due to calcium phosphate mineral solubility is inversely proportional to pH. Therefore, the 
addition of waste concrete accelerates calcium phosphate minerals formation. The calcium 
phosphate products can be used as a slow-release fertilizer.

The project goals include the characterization of dairy cattle and precipitate products with the 
scanning electron microscope (SEM), energy-dispersive X-ray spectroscopy (EDS), X-ray powder 
diffraction (XRD) and Fourier-transform infrared spectroscopy (FTIR). The characterization is 
followed by optimization of lab-scale batch precipitation conditions as well as semi-batch with 
waste concrete solutions. Future work will be larger-scale batch testing at the Macdonald farm.

Benjamin Keenan, PhD student, McGill University, Earth & Planetary Sciences:
New climate change insights from old snail shells

The cause of the decline of the Classic Maya civilisation between ca. 750 and 900 CE is not well 
understood, but has been suggested to be partly the result of major droughts. Oxygen isotopes of 
the carbonate shells of snails found in lake core records, when combined with other novel proxies, 
can offer insights into the effects that climate change had on tropical communities in the past. I will 
analyse a set of modern lake snails and waters collected across a transect from the northwest of 
Yucatan (Mexico) to northern Guatemala in order to calibrate the proxy in the modern day. This 
proxy will then be applied to fossil lake snails from a sediment core from Lake Chichancanab, a lake 
in the Maya area. Insights from these records could be important given that the effects of climate 
change are already being felt today, and can be especially severe in tropical communities. Both 
archaeologists and climatologists can benefit from this refined palaeo-climate proxy in order to 
determine hydrological change in the past with more accuracy than current methods can offer.
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Posters

Sarah Bluteau, Master's student, McGill University, Mining and Materials Engineering:
uPcycling Phosphorus from Municipal Anaerobic Biosolids

The capacity of Earth to feed the human population requires mineral fertilizers to increase 
agricultural productivity. A major mineral fertilizer is phosphorus (P). The sole, industrial-scale 
phosphorus source for phosphorus fertilizer is phosphorite ore.  Phosphorite deposits are scarce, 
and located in few geographical locations. Similar to oil, the phosphorite consumption rate is orders 
of magnitude faster than the geological time required for its production. Estimates for “peak 
phosphorus” suggest that it may occur this century. The potential to “uPcycle” phosphate in 
anaerobic biosolids produced by the Ottawa municipal wastewater treatment plant was evaluated. 
Anaerobic biosolids contain iron phosphate, with low phosphorus nutrient value. Dissolving iron 
phosphate by adding sodium sulfide increased the phosphate concentration from ~0 to 45 mM. A 
calcium-bicarbonate solution produced by mixing 100 % CO2 in a limestone fines-potable water 
slurry increased the dissolved calcium from 0.5 mM to ~5 mM. Mixing the calcium-bicarbonate-rich 
solution with the phosphate-rich solution produced a phosphorite-like mineral. 
Preliminary “uPgraded” biosolids phosphorus nutrient values, as measured with the Mehlich-3 soil 
leach test, showed a 1,500 % increase from the original biosolids. There is potential for “uPcycling” 
phosphate in municipal wastewater treatment plant anaerobic biosolids to a higher phosphorus 
nutrient value.

Tristan Grupp, Research Assistant, McGill University, Geography:
Old-growth forest disturbance and secondary forest dynamics around riverine communities in 
western Amazonia

In much of rural Amazonia where roads have yet to penetrate, old-growth forest disturbance is 
limited to a narrow band of land along the basin’s major rivers and tributaries where indigenous and 
ribereño peoples live in riverine communities and practice shifting cultivation and forest extraction. 
Comprised primarily of secondary forest fallows and fields, this zone provides local people with 
food, game, timber, building material, and medicinal plants as well as an array of important 
ecosystem services. In this paper we assess the extent of this secondary forest zone and the 
drivers of old-growth forest disturbance due to shifting cultivation in the Peruvian Amazon with 
high spatial resolution satellite imagery and community-level data from the Peruvian Amazon Rural 
Livelihoods and Poverty Project (PARLAP). We define the area of ‘working forest’ around each of 
the 919 PARLAP study communities situated along the Amazon, Napo, Pastaza and Ucayali rivers, 
based on the spatial distribution of agricultural objects. Statistical analyses relate the extension, 
area and patch distribution of agricultural objects to community age, size, economic orientation and 
other characteristics. Our findings identify the factors that predict the extent of old-growth forest 
disturbance and the dynamics of secondary forests around indigenous and folk communities. The 
implications for rates of deforestation, forest recovery and carbon sequestration are discussed.
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Pauley Tedoff,  PhD student, Epidemiology / McGill Institute for Global Food Security:
Ethnolinguistic Identity, Labor Conditions, and Food Insecurity in Guatemala

Background: Despite social movements defending the sovereignty and preservation of indigenous 
cultures in Latin America, systematic discrimination against indigenous groups remains 
widespread. Although existing studies have reported associations between social conditions and 
food insecurity, such work has predominantly focused on demographic, socioeconomic, and 
gender-sensitive determinants. Ethnolinguistic factors, on the other hand, have yet to be explicitly 
studied in the context of food insecurity. Lack of fluency in a country’s most widely spoken and 
official language, combined with systematic discrimination, can result in an important loss of social 
and cultural capital for ethnolinguistic minorities. The present analysis aims to advance the 
understanding of the relationship between ethnolinguistic identity, economic opportunities, and 
food security.  Objectives: 

1) Estimate the association between type of employment, labor conditions, and food insecurity.
2) Estimate the association between ethnolinguistic identity, type of employment, and labor 

conditions. 
Methods: Data for this study comes from Guatemala’s 2011 National Survey of Living Conditions 
(Encuesta Nacional de Condiciones de Vida (ENCOVI)), a nationally representative cross-sectional 
survey of 13,261 Guatemalan adults. Data analysis was conducted using the statistical software 
program STATA. Multiple linear regression was conducted to estimate the associations of interest.

Julien Malard, PhD student, Bioresource Engineering / McGill Institute for Global Food Security:
The Importance of Who You Are: Relationships between Ethnicity, Language, Gender, and Food 
Insecurity in Guatemala

Objective: Although gender-based discrimination is an established determinant of poverty in the 
Global South, evidence linking racial and ethnolinguistic discrimination to poverty-related 
conditions, such as food insecurity, is limited. It is well-known that individuals belonging to ethnic 
and linguistic minorities are subjected to greater discrimination in their personal and professional 
lives, hence the imperative to conduct more research that illustrates the consequences of this 
systemic marginalization and prejudice. 

The present research thus proposes an analysis of the relationship between ethnolinguistic 
discrimination and food insecurity in Guatemala, with the following main objectives: 

1) Identify whether mother tongue is associated with food insecurity status in Guatemala.
2) Identify possible determinants that mediate the relationship between mother tongue and 

food security status (income inequality, differential access to social services etc.) in 
Guatemala.

3) In light of the country’s socioeconomic, cultural, and environmental diversity, verify the 
extent to which relationships of interest vary within Guatemala.

Methods: We conducted a path analysis to estimate the relationship between the main 
independent variables of interest: ethnicity, language, and gender and the main dependent variable 
of interest: food insecurity status, using sociodemographic determinants (e.g. rurality, income etc.) 
as hypothesized mediators. The analysis was conducted in 10 territories in Guatemala that have 
similar socioeconomic conditions. The database used is the National Survey on Living Conditions 
(Encuesta Nacional de Condiciones de Vida (ENCOVI)) with 13,261 participants. Data analysis was 
conducted using the statistical software R. 
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Research and Sustainability Network, Student Society of McGill University:
Sustainability Mentorship Program

Undergraduate students can oftentimes find it difficult to get started on their journey into research 
and academia, especially in faculties where research programs are not formally established. This is 
even more so for sustainability-related research, where research topics and projects are not 
explicitly promoted to the undergraduate community. The Research and Sustainability Network 
(RSN) recognizes these issues and has launched McGill’s first-ever Sustainability Mentorship 
program, in collaboration with the Sustainability Research Symposium (SRS) and the McGill 
Sustainability Systems Initiative (MSSI). The project aims to connect graduate student mentors 
with undergraduate mentees that are curious about pursuing research in the realm of sustainability 
(economic, social, and environmental). Over the course of a semester, each pairing of mentor and 
mentee meets up for at least three hours, during which time they exchange experiences and 
concerns they have about topics such as: doing research, the incorporation of sustainability into 
their research, and the issues they have faced in their research. By opening up a dialogue between 
undergraduates and researchers,  RSN hopes to better equip students with the skills and 
experience necessary to break into sustainability academia.


