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Introduction

Climate change and the need for renewable agriculture are two critical issues facing Canadian agriculture.  These two issues in particular have become increasingly important in Saskatchewan as the structure and practices of the hog industry have changed significantly.  A shift from small-scale to large-scale hog operations has given rise to several environmental and social issues: methane emissions, the disposal and spreading of manure waste, air pollution, water quality, and rising energy consumption.  

The most generally available source of renewable energy is biogas.  In the past, biogas digesters have been extensively used in developed countries as sources of pollution free heat, electricity, and enriched fertilizer.  Distributed energy is used to converted biogas into electricity and heat, reducing the consumption of natural gas, coal, propane, or power from commercial sources. The process captures wastewater & sludge based products eliminating the need for waste storage, and reducing methane emissions.  Furthermore, the fertilizer produced from these systems consists of more available nutrients (compared to raw manure) thereby reducing nitrous oxide emissions through a more efficient use of fertilizer and manure.  

Nearly 10 years ago, BIOSCAN, a Danish engineering firm, developed a highly advanced biodigester/integrated filtration process.  Their large-scale operation has been in operation for two years with construction of other systems on an ongoing basis.  BIOSCAN’s technological advancements and success is evidenced by the strategic alliances with other countries such as Germany, Japan, and the U.S.  The use of the Danish technology on the Prairies has not been previously tested.  Before this technology can be implemented, much research is needed.   Saskatchewan, for example, has unique circumstances, such as a colder climate.  Although many experts and scientists are of the opinion that this technology will work in Saskatchewan, it is not known with certainty if these systems will operate effectively and efficiently in a colder climate.  Extensive research is therefore needed to find the most appropriate means to establish a fully integrated biodigester in western Canada.  After a pilot plant has been established, further scientific research is need to determine the environmental, economic, and social benefits of such systems.  

Study Objectives

Using Danish technology, it is possible to adapt a system from Denmark and implement a profitable waste utilization system in western Canada.  The establishment of a first biodigester in Saskatchewan will be used to facilitate all facets of research and therefore allow the industry to transfer the knowledge and develop the needed scientific expertise to establish a new industry in western Canada.  The overall objective of initiating this research project is to ultimately establish Saskatchewan as the center for the development of sustainable energy recovery & waste utilization technologies in North America.  Through collaborative efforts (both intellectually and financially) with academia, government, and industry, Saskatchewan can become a leader & innovator such that another opportunity is not missed.  Scientists from a variety of disciplines and experts from the industry will conduct the areas of research required in this project.  Specifically, the research will deal with:  the determination of the current GHG emissions from organic waste producing industries such as hog production; the opportunity of supplying the surplus of electric energy to public grid power; the establishment of regulatory guidelines for this new industry to determine the net effects to the public; the determination of the net GHG credits that result from biodigester operation; the determination of the economic and environmental effects of recycled fertilizer nutrient and its potential for use in various end markets; and to study the long‑term sustainability of use of recycling technology with agriculture systems for energy & nutrient inputs.

Design and Initial Engineering

· BIOSCAN (Denmark)

Engineering 

· Ernie Barber, Terry Fonstad, Charles Maulé 

· Ben Voss (BDI)

Chemical Engineering

· Aaron Phoenix and Gordon Hill (Chemical Engineering)

Operations

· Stephane Lemay (Prairie Swine Centre)

Manure Management

-  Claude Laguë (SaskPork Chair)

Finance

· Marv Painter,  College of Commerce

Distributed Generation

· SaskPower

Soil Science

· Jeff Schoenau, Marie Boehm

· Bob Zentner (Swift Current Research Centre)

Economics

· Richard Gray, Andre Hucq, Rhonda Lindenbach

Bio Energy

· Mark Stumborg (Swift Current Research Centre)

Biotechnology

-    Louise Nelson (Agricultural biotechnology initiative)
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