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Stories of student and staff participation in projects 

with much benefit to Quebecers

1. Food Security

In 1962, when I started teaching at the Macdonald Campus, about one half of the food eaten in Quebec had to be imported. The need for improving food security by increasing food production and improving food processing, storage and distribution was widely recognized.

Over the years Macdonald Campus staff, students and graduates have participated cheerfully and vigorously with farmers, researchers, industry and government personnel to improve the productivity of farm lands, develop higher yielding and more nutritious varieties of grains, fruits, vegetables and animals.  Today, Quebecers annually produce, on less land, more than 4 times the amount of food that was produced in 1962.
2.   Improving food production and farm economy by improving agricultural water management. 

One of the important components for food production is water supply for crops. In the 1960s soil surveyors had determined that only about 3% of the land in Quebec was suitable for cultivation of food crops. And, more than half of the most fertile lands required drainage improvements to help create better conditions for cultivation, planting, growing and harvesting. Planting of annual food crops was often delayed in the spring until evaporation removed enough water from the soil to allow cultivation and planting. Frequently, spring rains would re-saturate the poorly drained soils to the surface and farmers would have to wait for further evaporation. Many years it was not possible to cultivate and plant parts of the farm lands until mid June. Fortunately, basic research had previously been done that showed that most of our soils had sufficient permeability to allow subsurface drainage of the larger soil pores if clay tile drain pipes were installed.  Further applied research was needed to determine economical depths and spacings of drain pipes; the development of filter materials to prevent drain pipes from becoming clogged with soil particles; the development of plastic drain pipes that would be less expensive to manufacture, transport and install than clay tiles; the development of better machines for installing the drain pipes; the development of Best Management Practices (BMPs) for construction and maintenance of municipal drainage watercourses and pumping stations.
Another important water management technique is supplemental irrigation for vegetable and fruit crops during hot dry spells.
Over the years my students, graduates and I have had the pleasure of working with farmers, researchers in related disciplines, Agronomes, Land Improvement Contractors and industry and government personnel to develop and extend improved water management techniques. This work has resulted not only in increased food production, but also viable industries producing water management equipment and a cadre of competent Land Improvement Contractors, Agronomes and Engineers spaced throughout Quebec to provide on-going help to farmers, urban and suburban people.
Prior to 1970 clay tiles manufactured near Montreal and La Ville de Quebec were used for drainage around the foundations of buildings. Professor Heimpel his colleagues and graduates collaborated with Engineers and Agronomes in the Quebec Ministry of Agriculture on experiments with clay tiles for drainage in farm fields from 1922 to 1961. The Ministry of Agriculture purchased some machines and assisted Municipalities with improving the conveyance capacity of watercourses to provide some flood damage reduction and improve local drainage. Some special trenching machines were obtained to install clay tiles on farms. This work went ahead slowly during the depression years of the 1930s and the World War years prior to 1945. Between 1945 and 1965 population growth and the need for more food grew faster than the capabilities of the Quebec farms to provide. The Quebec Government appointed a Commission of Enquiry to find ways to improve all aspects of Agriculture and Food Production. The Commission’s report was published in 1967. One component of that report recommended a major increase in assistance to farmers to improve land drainage. This included improving Municipal Drainage Watercourses and subsurface pipe drains on crop lands.
One of the problems was that clay tiles required much labour and energy to manufacture, transport and install. Also, clay tiles installed on sandy soils clogged up and became useless.

In 1966 I placed an order for some experimental PVC plastic drain pipes from The Netherlands and from England. With assistance from the Quebec Ministry of Agriculture we installed some of these pipes and some clay tiles in experimental plots on the Macdonald Campus Farm in 1967. In November 1968, in cooperation with researchers from Agriculture Quebec and Agriculture Canada, we installed on the Macdonald Campus Farm some of the first corrugated plastic drain pipes manufactured in Canada, plastic drain pipes from Europe and clay tiles. Some of the pipes were installed with a trenching machine operated by the Quebec Ministry of Agriculture and some with a trenchless pipe placing plow that Agriculture Canada had leased from England. These experiments showed that plastic drain pipes had a real potential future, but improvements were needed in pipe design and fabrication methods. There would also be a future for trenchless pipe placing plows but they would need to be built stronger with better grade control mechanisms. The trenching machines worked well installing both clay tiles and plastic pipes, but it was obvious that some improvements in grade control, materials handling and backfilling techniques could be made.

The Quebec Ministry of Agriculture, established a new subsidy policy and encouraged more contractors to acquire knowledge and capability to install subsurface tile drains.

In 1969 clay tile manufacturing was operating at full capacity. There was need for major investment in additional clay tile manufacturing and also for some factories to produce plastic drain pipes. My colleagues and graduate students made laboratory tests on Polyethylene and PVC drain pipes obtained from Europe, Ontario and USA. 
In 1970 two factories in Quebec began manufacturing 100mm diameter corrugated Polyethylene (PE) drain pipes that were suitable for clay soils. In that year we operated a short course in subsurface drainage theory and practice for Drainage Contractors and an advance course in Drainage Engineering for senior undergraduate and graduate students. In June 1970 we managed a demonstration of a stronger pipe placing plow that was observed by Drainage Contractors, Government Personnel, Pipe Manufacturers and students. In 8 hours a team of 5 persons installed 6 000 m of 100mm diameter drain pipes. This was 6 times faster than was possible with trenchers. One of the fields was too stoney for the operation of a wheel or chain type trenching machine, but the pipe placing plow did it. The radio grade control system for the pipe placing plow was inadequate. In 1972 laser grade control equipment became available and quickly became the standard for pipe laying plows and trenchers.
From 1969 to 1997 my colleagues, graduate students and I did laboratory and field testing on drain pipes, filter materials and other water management systems. We worked with manufacturers to develop suitable corrugation geometries to give adequate pipe strength, flexibility and perforation sizes as the industries developed the capabilities to produce larger diameter pipes and geotextile envelope/filter materials. The range of applications increased from 38 and 50mm diameters for sports fields and golf courses to 75, 100, 150, 200, 250, 300 and 375 mm diameter for farm drains to stronger 400, 450, 600, 750 and 1000 mm diameters with smooth interiors and corrugated exteriors for municipal drains and storm sewers.
We also worked with farmers, industry personnel, contractors, golf course superintendents and sports field managers on the development of a range of irrigation piping and controls.

Students worked with professors, farmers, government, industry and contractor personnel in all of these developments. The students gained much skill and knowledge, made suggestions and went on to become leading employees of the contractors, manufacturers, consulting/planning firms and government agencies that make part of today’s vibrant farming and farm related agencies and industries.

In 1977, I estimated the cost of drainage improvement work needed for all the crop land in Quebec to be about equal to the cost of building the Olympic Stadium in Montreal. But, I said the work needed to be done gradually over a 20-year period with capable contractors, Engineers and Agronomes developed in every Region in the province. In that way the costs would be less than if a rush 5-year program was undertaken, and capabilities would be developed for making site-specific designs that would be needed for many different crop, soil and community situations. Also, contractors would be available to make repairs and additions to existing drainage systems. In fact this drainage and water management work proceeded vigorously from 1970 through 1990 doing the most urgent work, then more gradually to the present time. Many contractors who started out on farm drainage expanded their capabilities to work on municipal, suburban and urban construction projects.
It is interesting to note that the manufacturers who started out making corrugated PE drain pipes in Quebec, enlarged their capabilities to make water supply pipes, fabric envelopes, and plastic products for waterproofing building walls below ground, and some irrigation products. These items are important for all Quebecers, not just farmers.
Some of our graduates have become pioneers in the design and installation of controlled subsurface drainage and subsurface irrigation systems. These CDSI water management systems provide the lowest cost irrigation for the flat land areas where the soils are suitable, such as Richelieu, St-Hyacinthe and Soulanges Counties. CDSI systems also reduce the fertilizer requirements of the crops.
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