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A Message from the Chair of NABEC and the President of CSBE/SCGAB 
This 2012 NABEC and CSBE/SCGAB meeting brings 

fond memories of our last joint meeting 10 years ago at 

the University of Guelph. This time, we have all the 

traditional “bells and whistle” and much more. NABEC 

and CSBE/SCGAB share a long standing, intertwined 

and common heritage. As a geographically-based 

community of ASABE, NABEC shares about half of its 

membership with CSBE/SCGAB. We are delighted that 

we have another opportunity to gather together and 

continue to learn about some of the exciting 

developments in our field of biological and bioresources 

engineering.  

We cannot think of a more exciting time to be a 

Bioresources Engineer. Our world is changing rapidly. Today, the challenges of providing humanity’s 

fundamental needs – nutritious and safe food; clean water; fiber, timber, environment and fuel are rising 

quickly. How do we meet these needs in a responsible and sustainable manner? No single professional group 

is better suited to deal with these challenges. It is therefore fitting that the theme of this year’s conference is 

“Ecological Engineering”. We have a fully packed program with very engaging topics ranging from soil tillage 

to drying, frying, water and energy. Two well-known keynote speakers, Prof. Landman and Mr. Ansari will 

lead off these discussions in the morning plenary sessions on Monday and Tuesday. You will notice that the 

conference has all the familiar feel and flavor of both NABEC and CSBE/SCGAB meetings. You have the 

best of the 2 worlds! There are the traditional NABEC “10 min tech shorts” and the regular CSBE/SCGAB 

concurrent technical sessions. Excellent technical workshops on current hot topics have been planned for 

Sunday. Technical tours to the Holland Marsh and the Muskoka boat and heritage center have been arranged 

for Wednesday. We hope you will take advantage of these great workshops and tours. They are important part 

of our professional development. The conference offers many additional opportunities to relax professionally 

and socialize with friends and colleagues at the Sunday evening reception, Monday’s barbecue picnic and 

Tuesday’s Awards Banquet. You should also not simply pass through the beautiful city of Orillia, with its 

abundant opportunities for outdoor activities; live theatres; wonderful architecture, monuments and museums.  

This conference has been a result of hard work of both the local arrangements and program committees. We 

owe them our gratitude. The local committee, especially Julie Cayley, Jan Jofriet, Franklin Kains and John 

Ogilvie worked tirelessly to arrange and set up the wonderful conference facilities including tours. Many 

thanks also to the program committee, coordinated by Stacey Chirnside and Grant Clark, for putting together a 

complete and well organized technical program. We also thank the Sunday technical workshop speakers; Tim 

Rennie, Jake Debruyn, Susan Antler, and Suresh Neethirajan for sharing their depth of knowledge on very 

timely topics. We also need to acknowledge all the other people that helped pull the conference together. 

Thank you all. We are amazed at the dedication, commitment and camaraderie of colleagues in our NABEC-

CSBE/SCGAB community. 

We sincerely look forward to a very fruitful meeting; learning along with you all; making new friends while 

renewing and fostering old ones.    

Enjoy the meeting. Merci et profitez de la réunion 

 

Michael Ngadi Chair, NABEC    Ron MacDonald, President, CSBE/SCGAB 
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Conference Schedule at a Glance 

Sunday, July 15 Monday, July 16 Tuesday, July 17 Wednesday, July 18 

09:00 

Workshop I 

Biomass Crop Production for  

Energy 

Workshop II 

On-farm Anaerobic Digesters  

for Energy 

08:00 
Registration 

Housekeeping 

07:00 CSBE/SCGAB New Executive Mtg 

Technical Tours: 

(see page ) 

Holland Marsh 

Muskoka 

08:00 Registration/ Housekeeping 

08:10 
Plenary I – 
Welcome address 08:15 

Plenary II- 
Undergraduate Presentations 

9:00 
Plenary I –Landman 

Key Note Speaker 1 9:00 
Plenary II –Ansari 

Key Note Speaker 2 

10:00 Break 10:00 Break 

10:30 
Technical Session IA-B 

Posters 10:30 Technical Session IV A-D 

12:00 Lunch for workshop participants 12:00 
Lunch 

CSBE AGM meeting 12:00 Lunch 

1:00 

Workshop III  

Design of Composting Facilities  

for Municipal Organic Waste  

Management  

Workshop IV  

Nanotechnology: Exploring  

Practical Solutions in  

Agriculture, Food and  

Biological Systems 

1:30 

Technical Session II A-C 

Grad. Student Oral 

Competition 1:30 Technical Session V A-D 

2:00 

Registration 3:00 Break 2:15 Break 

CSBE/SCGAB Executive 

Meeting 
4:00 Technical Session III A-D 

2:45 
Technical Session VI A-D 

4:00 NABEC Planning Meeting 
  

3:45 NABEC Business Meeting 

6:00 Welcome Reception 6:00 Picnic 

6:00 Reception 

7:00 Award Banquet 
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Professional Development Workshops preceding the NABEC – 
CSBE/SCGAB Conference 

The Northeast Agricultural and Biological Conference (NABEC) and the Canadian Society for 

Bioengineering (CSBE/SCGAB) invites you to participate in the following workshops, 

preceding their joint annual meeting in Orillia, ON, Canada. NABEC and CSBE/SCGAB 

gratefully acknowledge the support of the participating organizations. 

Workshop 1: Energy Crop Production 

Sunday, 15 July 2012, 09:00-12:00 

Presenter: Tim Rennie, B.Sc. (Agr. Eng.), M.Sc., Ph.D. 

Who Should Attend: Professionals from the industry, academia and government who 

are interested in the potential of bioenergy production from dedicated energy crops. 

Workshop Description: This workshop is designed to give the participants an appreciation 

of the current trends in purpose grown biomass crops. The following topics will be covered: 

 Types of energy crops (annuals, perennial grasses, short-rotation coppice) 

 Biomass production (agronomic considerations, harvesting, handling and storage, 

densification) 

 End-use of bioenergy crops 

 Life cycle analysis and energy balances 

 

Tim Rennie is a professor of agricultural engineering at the Kemptville 

Campus of the University of Guelph. His research focuses on heat and 

mass transfer phenomena in agriculture, particularly in the area of 

bioenergy production. 

 

Workshop 2: Biogas – Technical Approaches to Farm-Based Systems 

Sunday, 15 July 2012, 09:00-12:00 

Presenters: Jake DeBruyn, Chris Duke, Terrence Sauvé, Anna Crolla, Chris Kinsley 

Who Should Attend: Professionals from the industry, academia and government who 

are interested in the design and operation of on-farm biogas production systems. 
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Workshop Description: This workshop will provide participants with a detailed understanding 

of the systems and equipment, and operational considerations for farm-based biogas systems. 

Material covered will include: 

 System layout and design; 

 Input materials, including manure, food waste and energy crops; 

 Operational characteristics and their influence on design; 

 Byproduct management; 

 Biogas utilization for energy production. 

Jake DeBruyn is the Engineer for New Technology Integration with the 

Ontario Ministry of Agriculture, Food and Rural Affairs. A Manitoba native, 

Jake has transplanted himself to Guelph Ontario, and in addition to his energy 

work provides support for farmers in the Regions of Halton and Peel for 

Normal Farm Practice activities. 

Chris Duke works in the Environmental Management Branch of OMAFRA 

in Guelph. He coordinated the Ontario Biogas Systems Financial Assistance 

Program from 2007 to 2010 and has worked closely with the biogas sector. 

Chris works on greenhouse gas emissions from biogas systems and other 

agricultural practices. He also examines research and implications of climate 

change on agricultural systems. 

Terrence Sauvé is the Engineer for Farmstead Optimization Safety with the 

Ontario Ministry of Agriculture, Food and Rural Affairs, based in their 

Alfred Ontario office. Terrence has a background in biogas research and has 

responsibilities for environmental issues in Eastern Ontario. 

Anna Crolla, M.A.Sc., P.Eng. Crolla is a Professor and Senior Researcher 

with the Ontario Rural Wastewater Centre at the University of Guelph-

Campus d ’Alfred. Anna has several years of experience in on-farm waste 

management, technology evaluation and wastewater quality assessment. In 

collaboration with Chris Kinsley, Anna is involved in several research 

projects investigating the use of co-substrates to enhance biogas production, 

optimize digester systems and investigate the environmental impacts of the 

land application of digested manure. 

Chris Kinsley, M.Eng. P.Eng. is a Professor and Senior Researcher at the 

University of Guelph-Campus d’Alfred and Manager of the Ontario Rural 

Wastewater Centre. His major research areas are decentralised wastewater 

treatment and farm waste management. He has conducted applied research 

studies of aerobic and anaerobic treatment of domestic and industrial 

effluents, municipal sludges and manures. Mr. Kinsley has worked 

extensively with First Nation communities and partners in developing nations 

to develop and deliver training programs for small community water and 

wastewater plant operators. 



6 

  

 

 7 

Workshop 3: Municipal Composting Facilities – Design Challenges and 
Solutions 

Sunday, 15 July 2012, 13:00-16:00  

Presenter: Scott Gamble, P.Eng. Susan Antler, MBA 

Who Should Attend: Professionals, researchers and students interested in organic waste 

management technologies, in a municipal or agricultural context. 

Workshop Description: This workshop will review current practices for the design of municipal 

composting facilities for organic waste recycling. 

Scott Gamble is a professional engineer with CH2M Hill, with twenty years 

of technical and operations/management experience in the waste management 

industry. He is Chair of the Compost Council of Canada, a national non-profit 

organization devoted to advancing organics recycling and compost, and 

manager of the CCC’s National Operator Certification Program. 

 

Susan Antler is the Executive Director of the Compost Council of Canada. 

Susan works with a 20-person National Board of Directors who represents the 

various composting interests of the country. CCC has spearheaded a number 

of important initiatives designed to support the sustainable development of 

composting. 

   The website of the CCC is www.compost.org. 

       

Workshop 4: Nanotechnology – Practical Solutions in Agriculture, Food and 
Biological Systems 

Sunday, 15 July 2012, 13:00-16:00 

Presenter: Suresh Neethirajan, PhD., P.Eng, CIM 

Who Should Attend: Professionals from the industry, academia and government who are 

interested in nanotechnology and its applications in the agriculture, food and biological systems. 

Workshop Description: The aims of this workshop are to: 

 Create awareness about the development and advancement of nanotechnology in the 

agricultural and food industry; 

 Focus on key areas where nanoscience and nanotechnology can impact 

agricultural production systems, food and biological industries; 

 Identify and address potential barriers for adoption of nanotechnology solutions in the agri-

food industries. 

Suresh Neethirajan is an Assistant Professor of Bionanotechnology at the 

School of Engineering, University of Guelph. He is also a board member of 

the Grand River Chapter of the Professional Engineers Ontario. Information 

on bionanotechnology research at the University of Guelph can be found at 

www.bionanolab.ca. 

http://www.bionanolab.ca/
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Keynote Speakers 

 Design and Planning for Urban Agriculture 

by 

Dr. Karen Landman, 

Associate Professor - Landscape Architecture 

School of Environmental Design and Rural Development  
University of Guelph 

 

Karen teaches in the Landscape Architecture program in the School of Environmental 

Design & Rural Development, University of Guelph. Her background is in horticulture, 

landscape architecture, planning and geography. She has had a design practice for over 20 

years, specializing in planting design, and has worked as a County planner. Current research 

interests include urban agriculture, food systems, green infrastructure, landscape 

stewardship, and pollination habitat. Karen was the recipient of the OAC Distinguished 

Professor Award. 

A registered professional planner (MCIP, OPPI), Karen is interested in the linkages 

between design and planning; which she will talk about in her keynote address. 

 

 

The Sustainability Mission at PepsiCo Foods, Canada 

by 

Helmi Ansari, 

Director of Sustainability and Productivity 

PepsiCo Foods, Canada 

 

 

Helmi is a consumer packaged goods industry professional with expertise in operations 

management, sustainable corporate and supply chain transformation, and organizational 

capability. He also has broad experience in manufacturing supply chains having worked in 

over a dozen food and pharmaceutical manufacturing plants in the USA and Canada with 

leading companies such as PepsiCo and H.J. Heinz. 

He has a degree in Mechanical Engineering from the University of Arkansas, and an MBA 

from the University of Western Ontario. At PepsiCo Foods Canada Helmi is leading the 

company’s agenda on environmental sustainability, strategic financial planning, and 

Continuous Improvement (CI) for operations. 

Helmi’s keynote address will deal with environmental sustainability related to the 

manufacturing processes for which he is responsible. 
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NABEC-CSBE/SCGAB 2012 

 Sunday, July 15, 2012 

9:00 AM  Workshop I: Biomass Crop Production for Energy, Tim 

Rennie, University of Guelph 

9:00 AM  Workshop II: On-farm Anaerobic Digesters for Energy, 

Jake DeBruyn, Chris Duke, Terrence Sauvé, Anna Crolla, 

and Chris Kinsley , Ontario Ministry of Agriculture, Food 

and Rural Affairs 

12:00 PM  Lunch for workshop participants 

1:00 PM  Workshop III: Design of Composting Facilities for 

Municipal Organic Waste Management, Scott Gamble and 

Susan Antler, Compost Council of Canada 

1:00 PM  Workshop IV: Nanotechnology: Exploring Practical 

Solutions in Agriculture, Food and Biological Systems, 

Suresh Neethirajan, University of Guelph. 

2:00 PM  Conference Registration 

2:00 PM  CSBE/SCGAB Executive Meeting 

Registration opens 

4:00 PM  NABEC Planning Meeting 

6:00 PM  Evening Welcome Reception 

Monday, July 16, 2012 

8:00 AM  Registration 

8:00 AM  Plenary Session I 

8:00 AM  Welcoming address 

9:00 AM  Key Note Speaker: Professor Karen Landman of Landscape 

Architecture, University of Guelph. Urban Agriculture 

10:00 AM  Break 

10:30 AM  Technical Session I-A: Graduate Student Poster 

Competition (concurrent session); Chair: Stacey Chirnside, 

aemc@udel.edu 

 12-013 Development and Modification of a Direct Passive Solar 

Dryer 

Akindele Folarin Alonge, University of Uyo, Nigeria 

 12-036 Field Evaluation and Hydrological Analysis of SWAT and 

MIKESHE  

Golmar Golmohammadi, McGill University 

 12-044 Effect of Hyperbaric Treatment on Respiration Rates and 

Quality Attributes of Sweet Corn 

Pansa Liplap, McGill University 

 12-052 
Mapping Depth to Gravel Using Electromagnetic Induction 

Method in Wild Blueberry Fields 

Fahad Khan, Nova Scotia Agricultural College 

 12-058 Optimizing Process of Dry Matter Separation from Swine 

Manure by Centrifugation Using Response Surface 

Methodology  

Parminder Singh, Université Laval 

 12-059 Extraction from Grain Amaranth 

Siddhartha Joshi, McGill University  

 12-060 Effects of Popping on the Nutrient Availability of Little Millet  

Priyanka Kapoor,  McGill University 
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 12-065 Extraction of Cranberry Seed Oil Using Heat Reflux, 

Microwave and Ultrasound Extraction 

Palaniappan Thyagarajan, McGill University 

 12-067 Impact of Variable Rate Fertilization on Wild Blueberry 

Plant Growth and Fruit Yield 

Shoaib Rashid Saleem, Nova Scotia Agricultural College 

 12-071 Gaseous Emissions from Agricultural Biomass Combustion: 

a Modeling Approach 

Sebastien Fournel,  Université de Sherbrooke 

 12-072 Mechanical Properties of Miscanthus (M. Giganteus) as 

Related to Fall Harvest 

Shuai Zhang, Penn State University 

 12-086 Sequential Remediation Processes for a Low Level Pesticide 

Wastewater 

Mariam Al Hattab, Dalhousie University 

 12-087 Sequential Remediation Processes for Effective Removal of 

Oil from Contaminated Soils 

Deepika Dave, Dalhousie University 

 12-090 Effects of Process Parameters on Densification of Rice Husk 

at Medium and Low Die Pressures 

Mohammed Bakari, McGill University 

 12-104 Sensor Integration on a Single Head Wild Blueberry 

Harvester for Crop Characteristics and Topographic 

Features Mapping to Improve Crop 

Aitazaz F. Farooque,  Dalhousie University 

 12-116 Design of a Reusable Multilevel-TDR Probe for Measuring 

Soil Water Content 

Idris Adelakun, University of Manitoba 

 12-117 CFD Modeling of Liquid-Liquid Two Phase Flow in 

Biodiesel Production 

Peter Adewale, McGill University 

 12-118 Thermal Properties of Lignocellulosic Biomass Barley Straw 

Kingsley Iroba, University of Saskatchewan 

 12-125 Biochar Reduces Nitrous Oxide Emission Through 

Denitrification: A Laboratory Experiment 

Hongyuan Deng, McGill University 

10:30 AM  Technical Session I-B : Poster Presentations (concurrent 

session) 

Chair: Stacey Chirnside, aemc@udel.edu 

 12-010 Effect of Conditioning on the Drying of Alfalfa 

Tim Rennie, University of Guelph 

 12-011 Adapting RUSLE2 for Ontario 

Richard Brunke, Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-024 A Comprehensive Life Cycle Analysis for Environmental and 

Economic Assessment of Biochar Systems 

Baishali Dutta, McGill University 

 12-041 
Electrohydrodynamic Drying of Agricultural Products  

Gopu Raveendran Nair, McGill University 

mailto:aemc@udel.edu
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 12-042 Role of Microwave in Processing of Hemp Fibre 

Gopu Raveendran Nair, McGill University 

 12-062 Study of Process Parameters for the Radio Frequency 

Extraction of Apple Peel Phenolic Compounds 

Valérie Orsat, McGill University 

 12-076 Efficacy and Quantification of Break-Point Doses of 

Clarithromycin on Methicillin-Resistant Staphylococcus 

Pseudintermedius Biofilm Growth 

Matthew DiCicco, University of Guelph 

 12-078 Microwave Heat Processing Effects on Lentils 

Yamuna Sampathkumar, McGill University 

 12-081 Lipase-Catalyzed Synthesis of Glycerides Via Poly-

Esterification of Free N-3 Fatty Acids in a Solvent System 

Lizzette Moreno-Garcia, Universidad Politécnica de 

Guanajuato, México 

 12-085 Effects of Chisel Plow Weight and Width, Depth of Tillage 

and Forward Speed on the Tillage Kinetic Parameters in a 

Sandy Soil  

Saleh Alsuhaibani, King Saudi University, Saudi Arabia 

 12-088 Saving Energy with Natural-Air Grain Drying 

Robert Hansen, Ohio State University 

 12-113 Corn Yield Response to Drainage and Subirrigation in 

Southern Manitoba 

Marcos Cordeiro, University of Manitoba 

 12-127 Steady-state Model for Ammonia Removal from Swine 

Facility Air with a Cross-flow Biotrickling Filter: Model 

Development and Sensitivity Analysis 

Myra Martel, University of Saskatchewan 

 12-128 Investigating the Impact of Multi-Day Residence Periods on 

Intermittently Operated Slow Sand Filters 

Candice Young-Rojanschi, McGill University 

 12-133 Concentration of Off-Gases in a Scaled- Down Wood Pellet 

Storage System 

Fahimeh Yazdanpanah, University of British Columbia 

 12-021 Optimization of Growth Parameters of Kluyveromyces lactis 

K7 for Human Lysozyme Production in Biofilm Reactor 

Ali Demirci, Pennsylvania State University 

12:00 PM  
Lunch 

CSBE/SCGAB General Business Meeting 

1:30 PM  
Technical Session II-A: Graduate Student Oral 

Competition (concurrent session);  Chair: Stacey Chirnside, 

aemc@udel.edu 

 12-092 
Is GM Food Safe? 

Wei Que, McGill University 

 12-017 
Long-Term Drought Forecasting Using Wavelet-Neural 

Networks and Wavelet-Support Vector Regression 

Anteneh Belayneh, McGill University   

mailto:aemc@udel.edu
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 12-028 
Uncertainty in Spatial Modeling of Soil Test Phosphorus 

Alaba Boluwade, McGill University   

 12-034 
Development and Performance Testing of a Commercial 

Variable Rate Sprayer for Spot-Application of Agrochemicals 

in Wild Blueberry Fields  

Travis Esau, Nova Scotia Agricultural College   

 12-038 
Electricity Generation from Carbon Monoxide and Synthesis 

Gas in a Microbial Fuel Cell 

 Abid Hussain,  McGill University 

 12-040 
Development of a Process for the Decentralized Pre-

treatment of Lignocellulosic Biomass 

Jiby Kurian, McGill University 

 12-045 
Water Absorption Characteristics of Minor Millets 

Ramesh Murugesan, McGill University 

 12-089 Evaluation of Biochar Soil Amendments in reducing Soil and 

Water Pollution from Pathogens in Poultry Manure 

Shoieb Akaram Arief Ismail, McGill University 

1:30 PM  
Technical Session II-B: Graduate Student Oral 

Competition (concurrent session); Chair: Paul Heinemann, 

hzh@engr.psu.edu 

 12-050 
Effect of Different Water Application on Yield and Water Use 

of Bell Pepper under Greenhouse Conditions 

Olanike Aladenola,  McGill University 

 12-051 
Modelling pharmaceutical concentration in the soil profile 

using HYDRUS 1D  

Daniel Gillis, McGill University 

 12-055 
Fate and Transport of Herbicides used in Growing 

Transgenic Canola in Quebec 

Harvinder Singh Syan, McGill University 

 12-107 Sugar Loss In Pipeline Transportation of Agricultural 

Biomass 

Mahdi Vaezi, University of Alberta 

 12-064 
Microwave-Assisted Extraction Of Phenolic Compounds 

From Blueberry Leaves 

Winny Routray,  McGill University  

 12-070 
Gaseous Emissions from Agricultural Biomass Combustion: 

Influence of Biomass Characteristics 

Sebastien Fournel, Université de Sherbrooke 
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 12-075 
Protocol for Measuring the Impact of Agriculture on Local 

Air Quality  

Darius Mali,  University of Guelph 

 12-106 Role of Biochar–Soil Amendment in Reducing Hormone 

Pollution from Poultry Manure 

Sanaz Alizadeh, McGill University 

1:30 PM  
Technical Session II-C: Graduate Student Oral 

Competition (concurrent sessions); Chair: Bill Bowers, 

wbowers@comcast.net 

 12-077 
The Development of Emissions Factors for a Poultry Layer 

Facility 

Robert Morgan, University of Guelph 

 12-079 
The use of Wavelet Transform in Trend Analysis of 

Streamflow in Quebec and Ontario During 1954 – 2008 

Deasy Nalley, McGill University 

 12-080 
The Assessment of Aren (Arenga Pinnata Merr) Syrup 

Inneke Victor, McGill University 

 12-083 
Influence of Pre-Drying on Oil Distribution Fractions in 

Fried Batter Coating 

Jamshid Rahimi, McGill University 

 12-084 
Determination of Pork Marbling Based on Image Texture 

Analysis 

Hui Huang, McGill University 

 12-097 
Correlation Between Physical Compost Parameters and 

Gaseous Emissions 

Brenden Peachey, McGill University 

 12-114 
Potato Yield under Tile Drainage, Overhead Irrigation and 

Subirrigation 

Sanjayan Satchithanantham, University of Manitoba 

 12-111 Characterizing Airflow Paths in Grain Bulks 

Charles Nwaizu, University of Manitoba 

1:30 PM  Technical Session II-D: (intentionally vacant) 

   

3:00 PM  Break 

4:00 PM  
Technical Session III-A: 10-minute presentations 

(concurrent session); Chair : Carmine Balascio, 

carmine@udel.edu 

 12-066 
MRI Compatible Treadmill Update 

John Arnold, Ohio State University 

 12-006 Vermont Streambank Remediation in Response to TS Irene 

Robert Thompson,  USDA - Natural Resources 

Conservation Service 
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 12-007 Harvest-assist technologies for improving efficiency in apple 

production 

Paul Heinemann, Pennsylvania State University 

 12-031 Assessment of a spot-specific spraying algorithm for 

fungicide application in wild blueberry fields  

Young Ki Chang, Nova Scotia Agricultural College   

 12-015 All-Season, Remote Monitoring of Subsurface Tile Flow 

Kevin McKague, Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-095 Cryogenic pretreatments of blueberries: Impact on osmotic 

dehydration and quality  

Christina Ratti, Université Laval 

4:00 PM  
Technical Session III-B: Biological Engineering  
(concurrent session) 

Chair: Hugh Fraser, hugh.fraser@ontario.ca 

 12-020 Nine x 7 Years of Innovative Extension Agricultural 

Engineering in Ontario since 1948 

Hugh Fraser,  Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-054 Odorant Emissions from the Storage and Combustion of 

Agricultural Biomasses 

Stéphane Godbout,  Institut de Recherche et de 

Développement en Agroenvironnement 

 12-126 Steady-state Model for Ammonia Removal from Swine 

Facility Air with a Cross-flow Biotrickling Filter: 

Calibration and Validation 

Myra Martel,  Institut de Recherche et de Développement en 

Agroenvironnement 

4:00 PM  
Technical Session III-C: Ecological Engineering 

(concurrent session)   

Chair: Grant Clark, grant.clark@mcgill.ca 

 12-074 Applying Reed Bed Technology to Treat Septage under 

Canadian Climatic Conditions 

Christopher Kinsley,  University of Guelph 

 12-098 Bioretention Systems in Montreal Tree Pits 

Maryam Kargar, McGill University 

 12-119 Finite Element Modelling and Simulation of a Natural 

Ventilation Greenhouse 

Satyanarayan Dev, McGill University 

4:00 PM  
Technical Session III-D: Soil/Water  (concurrent session) 

Chair: Larry Goehring, ldg5@cornell.edu 

 12-068 Mitigating Manure Contaminated Drain Discharge with 

Controlled Drainage 

Larry Geohring,  Cornell University 

 12-102 Analysis of Groundwater Contamination With Nitrate Using 

Gleams: Case Study 

Kourosh Mohammadi, Coffey Geotechnics 
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 12-124 Effects of agricultural water management systems on 

greenhouse gas emissions in Eastern Canada 

Eduardo Ganem Cuenca,  McGill University 

 12-134 
Simulating the Pollutants Loads in Stream Water Using 

HSPF Model for a Watershed in Southern Ontario 

Ramesh Rudra, University of Guelph 

6:00 PM  
Picnic at Bayview Memorial Park, Lake Simcoe 

Tuesday, July 17, 2012 

7:00 AM  CSBE/SCGAB New Executive meeting 

8:00 AM  Registration- Lakehead University 

8:00 AM  
Plenary II-Lakehead  

8:00 AM  
Welcome/Housekeeping 

8:15 AM  
Undergraduate student presentations 

9:00 AM  
Keynote Speaker: Helmi Ansari, Director of Sustainability 

and Productivity, PepsiCo Foods Canada, Mississauga, ON 

Sustainable Production Program at Frito Lay  

10:00 AM  Break 

10:30 AM  
Technical Session IV-A : 10-minute presentations 

(concurrent session);  Chair: David Ross, dsross@umd.edu 

 12-130 Biological Optimization  

Art Johnson, University of Maryland 

 12-063 
Electrolyzed Oxidizing Water for Cleaning-In-Place of 

Milking Systems on Dairy Farms – Performance Evaluation 

and Assessment, An Update  

Ali Demerci, Pennsylvania State University 

 12-022 Computational Fluid Dynamics Simulation of a Turbulent 

Multiphase Flow System for Optimization of Clean-In-Place 

(CIP) Technique for Pipelines Using Farm Milking System as 

a model 

Satyanarayan Dev, Pennsylvania State University 

 12-129 Do We Need New Approaches for Hydrologic Design? 

Glen Warner, University of Connecticut 

 12-027 Using a Web-Based Peer Evaluation Tool for Engineering 

Technology Team Projects 

Carmine Balascio, University of Delaware 

10:30 AM  
Technical Session IV-B: Food and Bioprocessing 1 

(concurrent session). Chair: Michael Ngadi, 

michael.ngadi@mcgill.ca  

 12-012 Some Engineering Properties Of Coconut Relevant to Its 

Cracking 

Akindele Folarin Alonge,  University of Uyo, Nigeria 

 12-105 
Quality Assessment of Poultry Egg Using Spectroscopy 

Maximum Likelihood(ML) Classifier 

Mohammad Aboonajmi, University of Tehran, Iran 
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 12-132 
Classification of date varieties using statistical classifiers 

A. Manickavasagan, Sultan Qaboos University, Sultanate of 

Oman 

10:30 AM  
Technical Session IV-C: Buildings 1 (concurrent session) 

Chair: Hussein Abdullah, habdulla@uoguelph.ca 

 12-018 The Use of Robotic Slat Cleaners to Clean Slatted Floor 

Dairy Barns 

Harold House, Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-009 Farm Energy Conservation and Energy Audits using Smart 

Meters 

Steve Clarke,  Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-019 The Use of Evaporative Cooling Panels in Tie Stall Dairy 

Barns 

Harold House, Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-100 Guelph Intelligent Greenhouse Automation System 

Medhat Moussa, University of Guelph 

 12-109 Airflow in Broiler Houses for Salmonella Risk Reduction: 

Measurements and Simulations 

Hubert Montas,  University of Maryland 

10:30 AM  
Technical Session IV-D: Biomass 1 (concurrent session) 

Chair : Philippe Savoie, philippe.savoie@agr.gc.ca 

 12-107 Sugar Loss In Pipeline Transportation of Agricultural 

Biomass 

Mahdi Vaezi, University of Alberta 

 12-053 
Evaluation of Different Lignocellulosic Biomass Feedstocks 

for Biogas Production via Solid State  Anaerobic Digestion 

Yebo Li, Ohio State University 

 12-047 Natural Drying and Dry Matter Loss of Willow Round Bales 

During Storage 

Philippe Savoie,  Agriculture and Agri-Food Canada 

 12-033 Overview of the Final Complimentary Energy Decision 

Support Tool (CEDST) 

Stephanie Shaw, University of Guelph 

12:00 PM  Lunch 

1:30 PM  
Technical Session V-A: 10-minute presentations 

(concurrent session) 

Chair : Stacey Chirnside, aemc@udel.edu 

 12-069 Development of a System for Improved Resolution of 

Magnetic Resonance Elastography 

Paul Lee, Ohio State University  
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 12-025 Production of Transglutaminase by Streptoverticillium 

Ladakanum using Sodium Caseinate, Glycerol and 

Noncrystallized Carbohydrates from Sugar Cane Molasses 

Oscar Manuel Portilla Rivera, Universidad Politécnica de 

Guanajuato, México 

 12-096 Comparison of Biomass Handling Options: Round Bales and 

Rectangular Bales 

Jude Liu, Pennsylvania State University 

 12-110 
Sorting Out Anaerobic Digester/Manure Separation/Manure 

Composting Options  

Stanley Weeks, Stanley A. Weeks, LLC 

 12-049 Assessment of the Impacts of Best Management Practices on 

Surface  Water Quality Within a Small Agricultural 

Watershed 

Anastasia Chirnside, University of Delaware 

1:30 PM  Technical Session V-B: Food and Bioprocessing 2 

(concurrent session). Chair:  Vellaichamy Chelladurai, 

vellaich@cc.umanitoba.ca 

 12-091 
Environmental Metrics of Sustainable Food Manufacturing 

Oscar Rodriguez-Gonzalez, Rodriguez-Gonzalez Services 

 12-008 
Performance Characteristics of Small Scale Biomass 

Pelletizing Equipment 

David Rooney, Pennsylvania State University 

 12-121 Detection of Callosobruchus Maculatus (F.) Infestation in 

Mung Bean (Vigna Radiata) using Thermal Imaging 

Technique 

Vellaichamy Chelladurai, University Of Manitoba 

1:30 PM  Technical Session V-C: Machinery (concurrent session)   

Chair: Neil McLaughlin, neil.mclaughlin@agr.gc.ca 

 12-014 7-Steps to Solving Noise Nuisance Complaints About 

Stationary Farm Equipment  

Hugh Fraser,  Ontario Ministry of Agriculture, Food and 

Rural Affairs 

 12-035 Effect of Maceration, Tedding and Windrow Handling 

Sequence on Hay Drying 

Rene Morissette, Agriculture and Agri-Food Canada 

 12-039 Effect Previous Tillage and Crop Rotation on Tillage 

Implement Draft in a Loam Soil 

Neil McLaughlin, Agriculture and Agri-Food Canada 

1:30 PM  Technical Session V-D: Biomass 2 (concurrent session)   

Chair: Guillaume Pilon, guillaume.pilon@usherbrooke.ca 

 12-046 
Biomass Particle Size Measurement in One, Two and Three 

Dimensions 

Guillaume Pilon, Agriculture and Agrifood Canada 
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 12-108 Variation in Moisture Content and Inorganic in Forest 

Harvest Residues Piles 

Mahdi Vaezi, University of Alberta 

 12-030 
Gaseous Emissions Comparison from Agricultural and 

Forest Biomass Combustion 

Patrick Brassard, Université Laval - Institut de Recherche 

et de Développement en Agroenvironnement 

2:15 PM  
Break 

2:45 PM  Technical Session VI-A : 10-minute presentations 

(concurrent session); Chair : Jude Liu, jliu@engr.psu.edu 

 12-032 Wintering Beef Cattle on Woodchip Pads with Subsurface 

Drainage: Hydrologic Design and Effluent Characteristics  

Joshua Faulkner, West Virginia University 

 12-061 Use of Biodiesel Co-Products in Poultry Composting 

Applications 

Rob Nicol, University of Guelph – Ridgetown  

 12-023 In Field Fuel Consumption and Engine Wear of a Diesel 

Tractor using Straight Vegetable Oil Fuel 

Douglas Schaufler, Pennsylvania State University 

 12-112 Engineering Partnership for Dam Safety 

Julie Caley, Ducks Unlimited 

 12-131 Berries Grown on Sweet Aire Farm 

Art Johnson, University of Maryland 

2:45 PM  Technical Session VI-B : Waste Utilization  (concurrent 

session) 

Chair: Myra Martel, myra.martel@irda.qc.ca 

 12-093 Measurement of Environmental Impacts from the Land 

Application of Raw and Digestion Manure 

Anna Crolla, University of Guelph 

 12-056 Solid-Liquid Dairy Manure Separation and Composting 

Equipment for Bedding Recycling 

Yves Choinière, Les Consultants Yves Choinière Inc. 

 12-057 Biofiltration of Greenhouse Gases From a Swine Liquid 

Manure Storage by an Active Composting Process 

Yves Choinière, Les Consultants Yves Choinière Inc. 

2:45 PM  Technical Session VI-C: Biogas (intentionally empty)   

Chair: Samy Sadaka, ssadaka@uaex.edu 

2:45 PM  Technical Session VI-D: Biomass 3 (concurrent session) 

Chair: Joy Agnew, jagnew@pami.ca 

 12-101 
A Logistics Roadmap for Biomass in Saskatchewan 

Joy Agnew, Prairie Agricultural Machinery Institute 

 12-043 Technical and Economic Analysis of Spring Harvest of Dry 

Corn Stover 

Pierre-Luc Lizotte, Université Laval 

 12-120 
Air-Steam Gasification of Dried Manure-Straw Mixture 

Samy Sadaka, University of Arkansas 
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Details and updated/final program is available at: http://www.bioeng.ca/nabec-csbe2012  

Interested in the names of past chairs of NABEC and the NAR conferences? Go to: 

http://www.abe.psu.edu/nabec/pastchairs.htm 

Interested in past locations of NABEC and NAR conferences? Go to: 

http://www.abe.psu.edu/nabec/pastconferences.htm 

3:45 PM  NABEC Business Meeting 

6:00 PM  Reception & Awards Banquet 

Wednesday, July 18 
7:00 AM  SCBE/SCGAB New Executive meeting 

8:00 AM  Technical Tours 

http://www.bioeng.ca/nabec-csbe2012
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   NABEC CSBE 2012 Technical Tours – Wednesday, July 18 

Tour 1 – Holland Marsh 

 Breakfast – on your own 

8:45 Pick up at Lakehead University 

9:00 Pick up at Best Western Mariposa, Orillia 

10:00 
Pick up at commuter parking, Hwy 9 and Hwy 400 (southwest corner of intersection). 

Those heading south after the tour may wish to drive their car to this commuter lot where 

the bus will pick you up for the rest of the tour. 

10:10 
Muck Crops Research Station, Bradford 

The Muck Crops Research Station is located in the heart of the Holland Marsh and is 

operated by the Department of Plant Agriculture at the University of Guelph. The facilities 

include a plant pathology lab, greenhouses with ebb and flow benches and computer 

monitored environment, cold storage facilities to provide the specific requirements for 

long-term storage of onions and carrots and several sites for field research. 

There are 4 ha of organic soil research plots on site, a further hectare of organic soil, rented 

from a local grower and located in another area of the Marsh, and, recently, 2 ha of mineral 

soil nearby, to allow field trials to be conducted on mineral soil. 

Field trials are also conducted in commercial vegetable fields in cooperation with local 

growers. Research at the Station focuses on the vegetable crops grown in the region, 

especially onions, carrots, lettuce, celery and Asian vegetables, but includes a wide variety of 

other vegetables. The emphasis is on discovery research in crop protection and production, to 

contribute to improved integrated pest management and integrated crop management of the 

target vegetable crops. 

11:00 
Hillside Gardens, Bradford 

Hillside Gardens is a vegetable farm and packing facilities located at the edge of the Holland 

Marsh. Since it was started in 1964, it has been on the leading edge of innovation in the 

vegetable industry. Most recently they have adopted a traceability protocol as part of their 

food safety plan. Crop harvest and inventory management modules in the software track the 

produce from picking to storage. The system uses a wireless computerized network that 

collects real-time data in the packing and shipping facility. All packing and processing 

information is recorded using handheld computers, PDAs (Personal Digital Assistant) with 

bar-code readers, which improves inventory control, shipping and traceability. This 

innovative approach to vegetable growing and packing lead to Hillside Gardens to receive the 

2009 OMAFRA Minister’s Award for Agri-Food Innovation Excellence. 

12:00 Tour of the Holland Marsh and its drainage works 

The Holland Marsh is an 8000 hectare polder created from swampland 90 years ago. Its rich 

organic muck soils are used to grow a variety of vegetables to serve primarily the Toronto 

market. Its mix of crops has reflected the evolving pattern of immigration to Canada -  

onions, potatoes and carrots in the early years, Italian greens after the war and more recently 

Asian greens. 

In the 1920’s drainage canals were dug on the north and south sides of the marsh to drain the 

land and dykes were built along the canals to protect the reclaimed land from flooding. Water 

is pumped from the Holland River which runs through the marsh and maintains a level 2.5 

metres below Lake Simcoe into which it drained. 

In October of 1954, the entire marsh was flooded as Hurricane Hazel dumped 200 mm of rain 

in a day overwhelming the canals and breached the dykes. 

Presently, there is a $25 million, 7 year project upgrading the drainage works to reduce the 

potential of flooding, to improve traffic safety with the open canals and improve the fish 
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 habitat and other environmental enhancements. 

Frank Jonkman, Drainage Superintendent for the area will show us the construction work and 

describe the process of getting it completed. 

1:00 Holland Marsh Winery 

The Holland Marsh Winery is a new winery started in 2008 by the Nersisyan family. This is 

far from the primary wine growing region of the Niagara peninsula but they have found the 

site idea – on sandy soil next to the marsh where good winds good winds help with pest and 

mould control. They presently have 5 hectares planted to grapes and make 6 varieties of 

wines. We will take our lunch here which will include a tasting of their wines. 

2:30 Return to commuter parking at Hwy 9 and Hwy 400 (those who drove from Orillia and 

left the car in this parking lot) 

3:30 Return to Best Western Mariposa, Orillia 

Tour 2 – Muskoka Tour 

 Breakfast on your own 

8:45 Pick up at Best Western Mariposa 

9:00 Tour of LEED buildings, Lakehead University 

Lakehead University, the site of the conference, is a very new campus, less than 3 years old. 

The facilities, which presently are comprised of 3 buildings, have all been built to LEED 

(Leadership in Energy and Environmental Design) standard for which they achieved the 

Platinum rating. This is the only university campus that can make this claim in North 

America. We will have a tour of the campus specifically looking at what went into it to get 

this designation specifically looking at the use of geothermal heating and the green roof 

technology. 

10:30 Matchedash Bay, Waubaushene. 

Marchedash Bay is a protected wetland and is listed in the Ramsar world list of protected 

wetlands. The wide diversity of flora and fauna include 550 plant species, 34 fish species, 28 

mammals, 17 reptiles and amphibians. Ducks Unlimited owns and manages a portion of the 

Bay but it is also a popular cottage and recreation area. 

11:30 Big Chute Marine Railway 

The Big Chute Marine Railway is part of the 400 km, 45-lock Trent Severn Waterway built to 

connect Lake Ontario and Lake Huron 150 years ago. Here, for purposes of expediency, a 

marine railway was installed rather than a conventional lock. It still moving pleasure boats 

over the 60’ rise of the Big Chute rapids and is the only one still operating in North America. 

We will take our box lunch next to the railway. 

2:00 Muskoka Boat and Heritage Centre, Gravenhurst 

Gravenhurst is in the centre of the area known as Muskoka. It is part of the Canadian shield 

characterized by many lakes and coniferous forest cover. With its proximity to Toronto it has 

been the primary summer recreation area for many Ontarions for well over a century with 

many cottages and resorts. The Muskoka Boat and Heritage Centre captures the essence of 

the area, the cottage life, the steamships, the boat building and summer resorts. Of particular  

interest is Grace and Speed, North America’s only in-water exhibit of working antique boats. 

4:00 Return to Best Western Mariposa, Orillia 
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Addresses for Your GPS 

Hotels and University 
Best Western Plus Mariposa Inn & Conference Centre 
400 Memorial Avenue, Orillia, ON L3V 6H1 
Phone: (705) 325-9511 Fax: (705) 325-3682 
Toll free (North America): 1-800-461-0283 
http://www.bwmariposainn.com/ 

Comfort Inn Hotel 
75 Progress Drive 
Orillia, ON L3V 6H1 
Phone: (705) 327-7744 Fax: (705) 327-1568 
http://www.choicehotels.ca/en/comfort-hotel-cn284 

Lakehead University - Orillia Campus 
500 University Avenue 
Orillia, ON L3V 0B9 
Phone: (705) 330-4008 Fax: (705) 329-4648 
http://orillia.lakeheadu.ca 

Monday Night BBQ Site 
Bayview Memorial Park 
Lakeshore Road, East, Oro-Medonte, ON 
Coordinates: 44.464983, -79.490891 

Post Conference Tour 1 – Holland Marsh 
Commuter parking lot close to the Holland Marsh 
Pick up at 10:00 am, Wednesday, July 18 
Southwest corner of Hwy 400 and Hwy 9 
Coordinates: 44.028294, -79.596312 

Muck Crops Research Station, U of Guelph 
1125 Woodchoppers Lane, 
Bradford, ON L0G 1J0 
905-775-3783 
http://www.uoguelph.ca/plant/stations/muck_crops/ 
Coordinates: 44.041885, -79.59857 

Hillside Gardens 
1383 River Road, Bradford, ON L3Z 2A6 
Phone: (905) 775-3356 
infohillside@hillsidegardens.ca  
Coordinates: 44.040589, -79.623467 

Holland Marsh Wineries 
18270 Keele, Newmarket, ON L3Y 4V9, 
Phone: (905) 775-4924 
http://www.hmwineries.ca/ 
Coordinates: 44.056421, -79.559686 

Post Conference Tour 2: Muskoka 
Matchedash Bay 
Quarry Road, Waubaushene, ON 
Coordinates: 44.770262, -79.6874 

Big Chute 
White Falls Road, Big Chute, ON 
Coordinates: 44.886135, -79.675759 

Muskoka Boat and Heritage Centre, 185 Cherokee Lane, 
Gravenhurst, ON P1P 1G7 
http://segwun.com/pub/muskoka-boat---heritage-
centre.html Coordinates: 44.919826, -79.390222 

http://www.bwmariposainn.com/
http://www.choicehotels.ca/en/comfort-hotel-cn284
http://orillia.lakeheadu.ca/
http://www.uoguelph.ca/
mailto:infohillside@hillsidegardens.ca
http://segwun.com/pub/muskoka-boat---heritage-centre.html
http://segwun.com/pub/muskoka-boat---heritage-centre.html
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NABEC 2011 – 2012 Planning Committee Officers and Program Committee 

Planning Committee 
Chair Chair-Elect (Honors/Awards) 1st Vice-Chair (Program) 2nd Vice-Chair (Newsletter) 

Michael Ngadi Heather Smeltz Anastasia Chirnside Su-Ling Brooks 

McGill University USDA – NRCS University of Delaware Dalhousie University 

Ste-Anne-de-Bellevue, Québec Lebanon, Pennsylvania Newark, Delaware Halifax, Nova Scotia 

Phone: (514) 398-7779 Phone: (717) 274-2597, ext. 126 Phone: (302) 831-8871 Phone: (902) 494-3275 

michael.ngadi@mcgill.ca Heather.Smeltz@pa.usda.gov  aemc@udel.edu  su-ling.brooks@dal.ca 

Secretary Secretary-Elect Treasurer Past Chair 

John Arnold Valerie Orsat David Ross David Ross 

Ohio State University McGill University University of Maryland University of Maryland 

Wooster, Ohio Ste-Anne-de-Bellevue, Québec College Park, Maryland College Park, Maryland 

Phone: (330) 287 1367 Phone: (514) 398-7680 Phone: (301) 405-1188 Phone: (301) 405-1188 

 arnold.596@osu.edu  valerie.orsat@mcgill.ca  dsross@umd.edu dsross@umd.edu 

District I Representative: Meetings Council Rep. Publications Council Rep. Membership Council Rep. 

Robert Hansen David Ross Ali Demirci Bill Ritter 

Ohio State University University of Maryland Penn State University University of Delaware 

Wooster, Ohio College Park, Maryland University Park, Pennsylvania Newark, Delaware 

Phone: (330) 263-3860 Phone: (301) 405-1188 Phone: (814) 863-1098 Phone: (302) 831-2540 

hansen.2@osu.edu dsross@umd.edu demirci@psu.edu william.ritter@udel.edu 

Standards Council Rep. Undergrad Student Competition Webmaster Parliamentarian 

Jude Liu Carmine Balascio Satyanarayan R.S. Dev      Robert Thompson 

 
Penn State University University of Delaware McGill University USDA-NRCS 

University Park, Pennsylvania Newark, Delaware Ste-Anne-de-Bellevue, Québec Colchester, Vermont 

Phone: (814) 863-6844 Phone: (302) 831-8872 Phone: (514) 576-0163 Phone: (802) 951-6796, ext. 232 

jliu@psu.edu  carmine@udel.edu Satyanarayan.dev@mcgill.ca  bob.thompson@vt.usda.gov 

 

mailto:michael.ngadi@mcgill.ca
mailto:Heather.Smeltz@pa.usda.gov
mailto:%20aemc@udel.edu
mailto:%20su-ling.brooks@dal.ca
mailto:%20arnold.596@osu.edu
mailto:%20valerie.orsat@mcgill.ca
mailto:%20dsross@umd.edu
mailto:dsross@umd.edu
mailto:hansen.2@osu.edu
mailto:dsross@umd.edu
mailto:demirci@psu.edu
mailto:william.ritter@udel.edu
mailto:%20carmine@udel.edu
mailto:Satyanarayan.dev@mcgill.ca
mailto:%20bob.thompson@vt.usda.gov
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2012 Program Committee  

 

Andrew W. Wedel 

McLanahan Corporation 

Hollidaysburg, Pennsylvania 

Phone: (814) 695 9807 

awedel@mclanahan.com 

Valerie Orsat 

McGill University 

Ste-Anne-de-Bellevue, Québec 

Phone: (514) 398-7680 

valerie.orsat@mcgill.ca 

 

Litha Sivanandan 

West Virginia University 

Morgantown, West Virginia 

Phone: (304) 293-7684 

litha.sivanandan@mail.wvu.edu 

 

Carmine Balascio 

University of Delaware 

Newark, Delaware 

Phone: (302) 831-8872 

 carmine@udel.edu 

 Local host NABEC 2013 

Andrew W. Wedel 

McLanahan Corporation 

Hollidaysburg, Pennsylvania 

Phone: (814) 695 9807 

awedel@mclanahan.com 

mailto:awedel@mclanahan.com
mailto:valerie.orsat@mcgill.ca
mailto:litha.sivanandan@mail.wvu.edu
mailto:carmine@udel.edu
mailto:awedel@mclanahan.com
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CSBE/SCGAB 2011 – 2012 Executive Committee 
President 
Ron MacDonald 
Agviro Inc. 
Guelph, Ontario 
Phone: (519) 836-9727 
Email: rmacdonald@agviro.com  

Past-President  
Shiv Prasher 
McGill University 
Ste-Anne-de-Bellevue, Quebec 
Phone: (514) 398-7775 
Email: shiv.prasher@mcgill.ca  

President-Elect  
Qiang (Chong) Zhang 
University of Manitoba,  
Winnipeg, Manitoba 
Phone: (204) 474– 9819  
Email: zhang@ms.umanitoba.ca  

Secretary/Manager 
Ali Madani 
CSBE/SCGAB  
Orleans, Ontario  
Phone: 613-590-0975  
Email: secretary@bioeng.ca 

Vice-President (Technical) 
Grant Clark 
McGill University 
Ste-Anne-de-Bellevue, Quebec Phone: 
(514) 398-7784  
Email: grant.clark@mcgill.ca  

Vice-President (Regional) 
Martin Belzile 
Institute de recherché et de 
développement en agroenvironnement 
Inc. (IRDA) 
Québec, Québec 
Phone: (418) 643-8270 
Email: martin.belzile@irda.qc.ca 

Vice-President (Membership) 
Valérie Orsat 
McGill University 
Ste-Anne-de-Bellevue, Quebec 
Phone: (514) 398-7680 
Email: membership@bioeng.ca 

Vice-President (Industry) 
Dennis Hodgkinson 
DGH Engineering 
St. Andrews, Manitoba 
Phone: (208) 334-8846 
Email: 
dhodgkinson@dghengineering.com 

Treasurer 
John Morgan 
 
Phone:  604-987-5142 
Email: john_morgan@telus.net  

Webmaster 
René Morissette 
Agriculture et Agroalimentaire Canada, 
Québec, Québec 
Phone: 418-656-2131 
Email: webmaster@bioeng.ca  

Editor, Journal 
Ranjan Sri Ranjan 
University of Manitoba, 
Winnipeg, Manitoba 
Phone:  204-474-7512 
Email:journal@bioeng.ca 

Regional Director (Atlantic) 
Peter Havard 
Nova Scotia Agricultural College 
Truro, Nova Scotia 
Phone: 902-893-6712   
Email: phavard@nsac.ns  

Regional Director (Québec) 
Stephane Godbout 
Institut de recherche et de 
développement en agroenvironnement 
inc. (IRDA) 
Québec, Québec 
Phone: 418-646-1075 
Email: stephane.godbout@irda.qc.ca 

Regional Director (Ontario) 
Bill Van Heyst 
 University of Guelph 
Guelph, Ontario 
Phone:  519-824-4120 
Email: bvanheys@uoguelph.ca 

Regional Director (Manitoba) 
Chella Vellaichamy 
University of Manitoba, 
Winnipeg, Manitoba 
Phone:  204-474-6824 
Email: vellaich@cc.umanitoba.ca 

Regional Director (Saskatchewan) 
Joy Agnew 
Prairie Agr Machinery Inst (PAMI) 
Humboldt, Saskatchewan 
Phone:  306-682-5033 
Email: jagnew@pami.ca 

Regional Director (Alberta) 
Amit Kumar 
University of Alberta  
Edmonton, Alberta 
Phone: 780-492-7797 
Email: amit.kumar@ualberta.ca 

Regional Director (British Columbia) 
Fahimeh Yazdanpanah 
University of British Columbia,  
Vancouver, British Columbia 
Phone:  604-827-4286 
Email: fyazdanpanah@chbe.ubc.ca 

  

mailto:rmacdonald@agviro.com
mailto:shiv.prasher@mcgill.ca
mailto:zhang@ms.umanitoba.ca
mailto:secretary@bioeng.ca
mailto:grant.clark@mcgill.ca
mailto:martin.belzile@irda.qc.ca
mailto:membership@bioeng.ca
mailto:dhodgkinson@dghengineering.com
mailto:john_morgan@telus.net
mailto:webmaster@bioeng.ca
mailto:journal@bioeng.ca
mailto:phavard@nsac.ns
mailto:stephane.godbout@irda.qc.ca
mailto:bvanheys@uoguelph.ca
mailto:vellaich@cc.umanitoba.ca
mailto:jagnew@pami.ca
mailto:amit.kumar@ualberta.ca
mailto:fyazdanpanah@chbe.ubc.ca
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NABEC-CSBE/SCGAB 2012 Local Arrangements Committee 

Julie Cayley, BSc, AALP Class 8.  Julie is the Head of Industry and Government Relations for 

Ducks Unlimited Canada (DUC).  Julie came to DUC from the Ontario Ministry of Agriculture 

Food and Rural Affairs (OMAFRA) where she worked in the areas of water quality, source 

water protection and nutrient management. Before joining OMAFRA, Julie worked for ten 

years for the Severn Sound Remedial Action Plan (De-listed in 2003 as one of the Great Lakes 

areas of concern) developing and delivering agriculture non-point source programming.  Julie 

has been a NABEC member since 1994 and received the 2006 distinguished service award 

from the Northeast Agricultural and Biological Engineering Community (NABEC) recognizing 

her accomplishment as first woman to Chair the organization. 

Jan Jofriet, PhD, P.Eng. Jan has worked in consulting engineering for 15 years as a structural 

engineer and 22 years as a faculty member of the School of Engineering at the University of 

Guelph. In between these two careers Jan studied and worked at the University of Waterloo, 

Civil Engineering Department for five years to earn a M.A.Sc, and a PhD. 
 

Franklin Kains, Agricultural Engineer, worked with the Ontario Ministry of Agriculture, Food and Rural 

Affairs for 30 years as an extension engineer mostly out of Waterloo, Ontario.  He specialized in swine 

housing and ventilation work.   He worked with the Prairie Swine Centre in Saskatoon as a project 

engineer while they were building their swine research facilities in 1999/2000.   For the past 12 years he 

has worked with the Ontario Soil and Crop Improvement Association delivering the environmental farm 

plan program in Waterloo County.   

John Ogilvie, PhD, P.Eng. PAg. (Dist.). John worked, for 8 years, as an extension engineer 

with the Ontario Department of Agriculture. During this time he completed a MSA degree in 

Agr Engineering at the OAC, University of Guelph. He was a faculty member for 14 years at 

McGill University, Macdonald campus in Agr. Engineering and during that time he completed a 

PhD at Purdue University. John joined the School of Engineering at the University of Guelph as 

Director in 1977 serving until 1988 then as a faculty member until retiring in 1995. As 

University Prof. emeritus he continued his research work with graduate students until 2004. 
 

Michelle Stuckless 

Michelle has been with Ducks Unlimited Canada for 11 years out of the Barrie Ontario office.  

As the DUC Ontario Administrative Assistant, Michelle is involved with conservation programs 

(restoration, securement and outreach) and assists with finance and office management.  

Michelle also supports the Industry and Government Relations and Policy team, Habitat Asset 

Management, Education and other field programs for Ontario.  Key roles include program 

support, data entry/tracking of projects and office management. Michelle has the opportunity to 

work with a wide range of staff including biologists, engineer technologists, GIS, policy and 

outreach staff.      
 

 

 

Local Support provided by 

Marci Csumrick – RE/MAX Orillia Realty (1996) Ltd Brokerage 

Marilyn Bidgood – Ontario Ministry of Agriculture Food and Rural Affairs 

Michael Martyn, Cindi Harmer and Dan Landry – The City of Orillia 
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Program Details 
12-006. Vermont Stream bank Remediation in Response to TS Irene 
Robert Thompson, USDA - Natural Resources Conservation Service, bob.thompson@vt.usda.gov 

On August 28, 2011 Tropical Storm Irene hit Vermont and caused severe flooding in parts of the state. 

Many homes, business, roads and other infrastructure were damaged or destroyed. The USDA - Natural 

Resources Conservation Service through the Emergency Watershed Protection (EWP) Program 

assessed over 200 sites where streambank damage imposed imminent structural threat to the adjacent 

buildings or infrastructure. NRCS assisted landowners and provided funding to install riprap and other 

practices to repair the streambanks and remove these threats. This paper will describe how the EWP 

program works and review several sites that were repaired as a result of the program. 

 

12-007. Harvest-Assist Technologies for Improving Efficiency in Apple Production 
Paul Heinemann, The Pennsylvania State University, hzh@psu.edu  

Harvest is a labor-intensive activity that has created many challenges for tree fruit producers. Finding 

labor is becoming more challenging, and picking of tree fruit can cause injury. Additionally, because 

of the need for strength, people within certain demographics may be unable to participate in the 

activity. Harvest-assist bridges the gap between fully automated harvest and traditionally fully manual 

harvest. This presentation will show research and outreach efforts to develop and test equipment that 

helps improve harvest efficiency, including platforms with vacuum-driven apple conveyance systems 

and specialized bin fillers. 

 

12-008. Performance Characteristics of Small Scale Biomass Pelletizing Equipment 
David Rooney, Pennsylvania State University, droon05@gmail.com  

The operational characteristics of a small scale biomass pelletizer were studied in an attempt to assess 

the impact of feedstock and process variables on pellet quality and tendency of plugging. Ground 

switchgrass (6mm screen) was used as the primary feedstock for tests on a "horizontal rotating plate 

die" pelletizer with 6mm die openings. Variations in moisture content, particle size, admixture material, 

and operating procedure were tested. Pellet quality and tendency of plugging were measured using a 

subjective scale, and power demand by the device was monitored. Results indicate that unmodified 

ground switchgrass does not readily or repeatably densify into pellets. Poor pellet quality and/or die 

plugging were common - which indicates the difficulty of establishing appropriate rheological 

conditions when the properties of the ground switchgrass are coupled with the operating characteristics 

of the pelletizer. Feedstock variations, including addition of fines, incorporation of oil, and addition of 

moisture, did not yield repeatable improvements in performance. However, the addition of both starch 

and moisture did result in a repeatably high quality pellet. Maintaining tight contact between die and 

roller was found to be an important operational characteristic, as was the preheating of the die and the 

batch loading of the in-feed hopper. Feeding all the biomass into the hopper at once allowed the die to 

clog enough so that it allowed proper time and pressure for the pellets to form. 

12-009. Farm Energy Conservation and Energy Audits using Smart Meters 
Steve Clarke, OMAFRA, steve.clarke@ontario.ca  

This paper will discuss the energy saving that farmers can achieve by doing energy audits and 

implementing energy management opportunities. The paper will focus on specific areas of the farm's 

energy systems such as; ventilation, space and hot water heating, and lighting. It will highlight how to 

reduce energy costs by a mix of retrofits and installation of new technologies. Energy benchmarks will 

be described using smart meter data. Energy audits in Ontario have resulted in an average savings of 

$2100/farm per year, or $21,000 over 10 years. It is estimated that through energy audits that Ontario’s 

agricultural industry could save 15% on energy needs, representing an annual savings of 33 million 

dollars. 
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12-010. Effect of Conditioning on the Drying of Alfalfa 
Tim Rennie, University of Guelph, tim.rennie@uoguelph.ca 

There is some debate in the best management practices for the field drying of alfalfa. It has been 

hypothesized that alfalfa will have a higher drying rate if the material is cut with no conditioning. 

The theory is that transpiration from the leaves will draw moisture from the stems with an end result 

of a greater drying rate. This study investigates the effects of conditioning on the drying rate of 

alfalfa under typical field conditions. Five treatments were applied to cut alfalfa plants: no crimping, 

1 crimp, 2 crimps, 3 crimps, and cut in half. Six replicates were performed. Trials were performed 

over 2 to 4 days, depending on the weather conditions. The weight of the crop was measured on an 

hourly basis during the day. The drying rate between treatments was compared by using an 

exponential curve fit to the data for each day of drying. The exponent in the exponential fit was used 

as the characteristic drying rate for comparison. During the first day of drying, the whole plants 

resulted in the lowest drying rate with an exponent value of 0.09 h-1. The 1, 2, and 3 crimp trials 

results in exponent values of 0.13, 0.14, and 0.14 h-1, respectively. The alfalfa plants cut in half had 

an average exponent of 0.14 h-1. These results indicate that crimping or additional maceration of the 

crop does increase the drying rate of alfalfa. 

 

12-011. Adapting RUSLE2 for Ontario 
Kevin McKague, OMAFRA, kevin.mckague@ontario.ca 

In the late 1970’s and early 1980’s, Ontario adapted the United States Department of Agriculture’s 

Universal Soil Loss Equation (USLE) as the tool for estimating rates of soil loss by water erosion from 

cropland and identifying management practices that could reduce these loss rates to tolerable levels. 

Since then, the USDA has significantly revised the original USLE, to the point where most 

conservation planning in the USA is performed using the Revised Universal Soil Loss Equation 2 

(RUSLE2) model. Significant effort is needed to build the databases necessary to adapt RUSLE2 for 

use in southern Ontario. This paper/poster describes the process and work to-date on this effort. The 

end product is anticipated to be applied both as a stand-alone tool as well as incorporated into Ontario’s 

NMAN software. It is expected to be used to assist in identifying suitable erosion control practices for 

today as well as under climate change conditions predicted for Ontario. 

 

12-012. Some Engineering Properties of Coconut Relevant To Its Cracking 
Akindele Folarin, ALONGE - University of Uyo, falonge6@yahoo.com  

Coconut seed (Cocos nucifera L.) is a tropical plant that is grown in temperature between 200C and 

250C. As part of steps towards the development of processing and handling equipment for the seeds, 

some engineering properties such as size, sphericity, roundness, volume, surface area, density, 

coefficient of friction against different materials and compression tests were studied. Major diameter 

varied from 13.23cm to 10.14 cm with a mean value of 11.21cm, surface area varied from 5986mm2 to 

4621mm2, the seed volume varied from 706cm3 to 435cm3, with an average density of 1.043kg/m3. 

The coefficient of friction is 0.531 for glass, 0.431 for plywood and 0.436 for galvanized steel. 
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12-013. Development and Modification of a Direct Passive Solar Dryer 
Akindele Folarin, ALONGE - University of Uyo, falonge6@yahoo.com  

An improvised direct passive solar dryer was designed and constructed using locally available materials. It 

was designed to ensure that the angle of tilt can easily be varied from time to time. The dryer was 

constructed and tested under the no load condition. It was set at an optimum angle of tilt as calculated for 

the various days and a maximum temperature of 540C was obtained for the total duration of three days. A 

maximum ambient temperature of 34oC was obtained outside the dryer for equal duration. Also a load test 

was carried out using the dryer to dry Cassava chips at an optimum angle of tilt. Maximum temperatures of 

55oC and 36oC were obtained inside and outside the dryer respectively. The initial weights if the Cassava 

dried both inside and outside the dryer were 1000g respectively. The final weight inside the dryer is 400g 

and final weight outside dryer was 470g. The final moisture content of chips dried inside the dryer is 11% 

(wet basis) while that of those outside the dryer is 12.5 % (wet bases). The total drying time for the Cassava 

chips inside the dryer is 32hrs while chips dried outside the dryer took 38 hours. The results of the 

percentage moisture loss inside the dryer were compared with the percentage moisture loss outside the 

dryer, and the percentage moisture loss inside the dryer was found to be higher. The total cost of production 

of the dryer was about $500. 

 

12-014. 7-Steps to Solving Noise Nuisance Complaints about Stationary Farm 
Equipment 
Hugh Fraser, Ontario Ministry of Agriculture - Food and Rural Affairs, hugh.fraser@ontario.ca 

Noise is unwanted sound. Although rural areas are generally quiet, farmers live in a competitive world and 

modern farms sometimes have to use noisy stationary equipment. Some neighbours might not like the noise 

they produce. When rural noise problems aren’t resolved, they can result in poor neighbour relationships. 

Ontario farms are covered under The Farming and Food Production Protection Act (FFPPA), 1998 which 

deals with nuisances of noise, odours, dust, light, vibration, flies and smoke. The FFPPA protects farmers 

against noise nuisance complaints by neighbours, but only if the farmers are following normal farm 

practices. This Factsheet provides background information on noise from stationary farm equipment, Best 

Management Practices (BMPs) to reduce possible nuisance for neighbours, and a 7-step process for 

investigating, mediating and solving noise nuisance complaints before they escalate to a hearing of the 

Normal Farm Practices Protection Board. 

 

12-015. All-Season, Remote Monitoring of Subsurface Tile Flow 
Richard Brunke, Ontario Ministry of Agriculture - Food and Rural Affairs, richard.brunke@ontario.ca 

There is growing public scrutiny as to the impacts subsurface agricultural tile drainage has on stormwater 

flows and its role as a transport pathway for agricultural-sourced potential water contaminants (e.g. 

nitrate, phosphorus, pathogens) affecting water quality. Monitoring tile flow is difficult because: • The 

flow can occur under both open channel flow and pressure flow conditions • The monitoring points are 

typically remote (i.e. no access to the power grid) • It can occur under a full range of climatic conditions, 

including periods when air temperatures are near or below freezing. • The flow event times and durations 

are unpredictable This presentation would describe the components and costs of a system developed by 

OMAFRA staff to continuously monitor tile flow and allow the flow to be monitored and downloaded 

remotely via computer. Demonstrations would be given of the system in operation or possibly connecting 

to the field unit in real time. 
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12-016. Peach Kernel Oil Extraction 
Negin Esfandiarikahla, Azad University - Science and Research Branch, negin.esfandiari@gmail.com  

Usage of peach kernel oil in cosmetic & hygienic products is undeniable & it is used in different creams, 

shampoos as rejuvenating, moisturizing, strengthening factor. In Iran, it is also used for decreasing ear aches 

or ear congestion traditionally. Due to this fact that quite a lot of peaches are used in juice or conserve 

producing industries, kernels of them are remained as waste products of the factories. Thus, to produce 

peach kernel oil, these waste products are useful. In this thesis by using the most modern extraction 

technology, digital Soxhelet was used to extract peach kernel oil. Temperature, concentration of solvents 

could be adjustable by this gadget & in a controllable condition extraction could be done. Extraction was 

performed with Hexan & Ethanol solvents & Hexan’s yield extracts were higher than Ethanol ones. To 

consider more, Hexan extraction was focused & with three different temperatures & 4 amounts of solvents, 

yield extracts were determined. As a result, increasing in temperature & concentration of solvent will lead to 

induction of yield extracts. In addition to digital Soxhelet extraction method, quantity of oil extraction by 

non-heating method (maceration in solvent) at room temperature was discussed & showed lower extraction 

to Soxhelet extraction. After considering amount & quantity of peach kernel oil, quality of oil was studied 

by defining fatty acids compositions of peach kernel oil. Using GC device, twelve fatty acids’ compositions 

were determined. Maximum amounts were for Oleic & Linoleic acids. Finally some routine experiments 

were done to find out more about different values & indexes of peach kernel oil. 

 

12-017. Long-term Drought Forecasting using Wavelet-neural Networks and Wavelet-
Support Vector Regression 
Anteneh Belayneh, McGill University, anteneh.meshesha@mail.mcgill.ca 

Long term drought forecasts can be an effective tool for mitigating some of the more adverse consequences 

of drought. Data based models are suitable forecast tools due to their minimal information requirements and 

rapid development times. This study compares the effectiveness of five data based models for forecasting 

long term drought conditions in the Awash River Basin of Ethiopia. The Standard Precipitation Index (SPI) 

is forecast using a traditional stochastic model (ARIMA) and compared to machine learning techniques such 

as artificial neural networks (ANNs) and support vector regression (SVR). In addition, wavelet analysis is 

used since wavelet transforms have recently shown great ability in modeling and forecasting nonlinear and 

non-stationary time series in hydrologic forecasting studies. Wavelet transforms are used to pre-process the 

inputs for the ANNs and SVR models. The performances of all models were compared using RMSE, MAE, 

R2 and a measure of persistence. The forecast results indicate that the coupled wavelet neural network 

(WA-ANN) models were the best models for forecasting SPI values over long lead times in the Awash 

River Basin. 

 

12-018. The Use of Robotic Slat Cleaners to Clean Slatted Floor Dairy Barns 
Harold House, Ontario Ministry of Agriculture - Food and Rural Affairs, harold.house@ontario.ca 

Robotic slat cleaners are an effective way of keeping slatted floors clean by pushing the manure down 

through the slats. They cause little disturbance to the cow’s normal behaviour. They can be programmed to 

clean the areas of high manure production, such as at the stall curb frequently. They can also be programmed 

to clean cross-overs and holding areas. They result in fewer obstructions on the slats compared to automatic 

alley scrapers. Most robotic barns make use of slatted floors for better manure removal. Robotic slat cleaners 

are used extensively in robotic milking barns with slatted floor because they have the ability to scrape the 

slatted floors without interfering with cow traffic or leaving dead spots as traditional alley scrapers would. A 

trial was conducted in a robotic milking barn which used the Lely Discovery robotic slat cleaners. The 

robotic slat cleaner was shut off for 24 hours and the goal was to measure the build up of manure in the alleys 

when the scraper was shut off, and more importantly what effect the build-up of manure in the alleys had on 

the manure that was transferred to the stall beds from the cows hooves. This paper describes this trial, why 

robotic slat cleaners are used, and how the cleaners function. Limitations and maintenance requirements are 

also discussed. 
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12-019. The Use of Evapourative Cooling Panels in Tie Stall Dairy Barns 
Harold House, Ontario Ministry of Agriculture - Food and Rural Affairs, harold.house@ontario.ca 

Tunnel Ventilation has been used extensively in Ontario to cool cows in tie stall dairy barns. During 

extreme hot weather tunnel ventilation does not always provide the amount of cooling needed to maintain 

milk production. Adding evaporative cooling panels is one option to improve cooling. A trial was conducted 

in a tie stall dairy barn with tunnel ventilation and an evaporative cooling panel in the summer of 2011. Data 

loggers were used to record temperature and humidity both inside and outside the barn through the hottest 

summer period. The dairy temperature-humidity index was used to analyze the effectiveness of the cooling 

system. This paper describes this trial, and how effective the evaporative cooling panel was on cooling the 

cows and maintaining milk production. It also describes challenges with the operation and maintenance of 

the evaporative cooling panel, and the application of evaporative cooling panels to other forms of dairy 

housing. 

 

12-020. Nine x 7 Years of Innovative Extension Agricultural Engineering in Ontario 
since 1948 
Hugh Fraser, Ontario Ministry of Agriculture - Food and Rural Affairs, hugh.fraser@ontario.ca 

125 Engineers have worked in Extension Agricultural Engineering-type positions for the Ontario Ministry 

of Agriculture, Food and Rural Affairs over the years since 1948. The methods of delivery have changed 

from the early days of countless farm visits, telephone calls on party lines, 35 mm movie projectors, hand-

written overheads and kodachrome slides...to fewer but more focused farm visits, smartphones, tablet and 

laptop computers, texts and tweets, email, powerpoints and webinars. However, the message has remained 

the same: help solve complex agricultural engineering problems using the best available science, while 

keeping an eye on cost, safety, functionality and the environment. Engineers have led and continue to lead 

with innovative designs, methods and procedures for; soil, air and water issues; structures and environment 

for crop and livestock buildings; machinery and equipment; farmstead planning; dealing with noise, odour 

and other nuisances; manure and other waste storage and handling; green energy production; farm safety; 

computer design software and a host of other issues. This paper describes nine distinct seven year periods 

which shaped Ontario’s agricultural landscape based on the engineering leadership needed in those times. 

The paper then speculates on what issues extension agricultural engineers will be faced with in the next 

seven year period and beyond. 

 

12-021. Optimization of Growth Parameters of Kluyveromyces lactis K7 for Human 
Lysozyme Production in Biofilm Reactor 
Ali Demirci, Pennsylvania State University, demirci@psu.edu  

Lysozyme (1,4-β-N-acetylmuramidase) is a lytic enzyme, which degrades a constituent of bacterial cell wall. 

Lysozyme has been of interest in medicine, cosmetics, and food industries because of its antibactericidal 

effect. Several approaches for the production of human lysozyme have been reported. Kluyveromyces lactis is 

a suitable host cell for the production of human lysozyme because it has effective secretory capacity and 

crabtree negative effect in fully oxidative conditions. K. lactis K7 is a genetically modified organism that 

expresses human lysozyme. There is a need to improve the human lysozyme production by K. lactis K7 to 

make the human lysozyme more affordable. The aim of this study was to determine the optimal plastic 

composite support (PCS) and growth conditions of K. lactis K7 for the human lysozyme production in biofilm 

reactor with PCS. The best PCS type was selected according to the biofilm formation on PCS (CFU/g) and 

human lysozyme production (Unit/ml). After determination of optimal plastic composite support in test tubes, 

a bioreactor equipped with a 2 L vessel was implemented. To find the best combination of growth 

parameters, three factors Box–Behnken design was used and different temperatures (20-40°C), pH (4-7), 

and aeration levels (0-1.5 volume of air/volume of broth/minute) were tested. As a result, the optimum 

temperature for biomass production was found higher than the optimum temperature for lysozyme 

production. Moreover, while biomass was higher at pH 6, the lysozyme production increased as pH 
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decreased. The aeration caused increase in biomass, but decrease in lysozyme production. Overall, the 

optimum growth parameters to maximize the human lysozyme and biomass production were found as 25°C, 

pH 4, and 0.5 v/v aeration. 

 

12-022. Computational Fluid Dynamics Simulation of a Turbulent Multiphase Flow 
System for Optimization of Clean-In-Place (CIP) Technique for Pipelines Using Farm 
Milking System as a model 
Satyanarayan Dev, Pennsylvania State University, satyanarayan.dev@gmail.com  

Industrial processing equipment, especially in the food and pharmaceutical sector contain a number of 

pipelines and appropriate fittings that require periodic cleaning to ensure product quality and microbiological 

safety. The most common technique employed for this purpose is popularly known as Clean-In-Place (CIP). 

The Food and Drug Administration of the United States of America has imposed strict regulatory standards for 

CIP. CIP technique for any system involving pipelines is essentially a turbulent two-phase flow problem 

coupled with a heat transfer problem, i.e., the technique involves use of hot fluids and the cleaning 

effectiveness depends on the flow and temperature fields. Therefore, in this study, the two-phase slug flow 

problem was solved using the Phase Field Method in COMSOL Multiphysics software by coupling it with the 

x-ε turbulence models. Instead of directly tracking the interface between two fluids that are two different 

phases namely, liquid and gas, the interfacial layer is governed by a phase field variable. The surface tension 

force is added to the Navier-Stokes equations as a body force by multiplying the chemical potential of the 

system by the gradient of the phase field variable. The model simulates four effects: tracking the air-water 

interface in the slug, the flow field to describe the fluid dynamics of the system, the wall stresses, and the heat 

transfer through the stainless steel pipeline wall. A numerical study to investigate the motion of slugs through 

a pipeline is presented and compared with experimental results. In a commonly used dairy milking system, 

constituted by food grade stainless pipelines of 1.5” (3.81 cm) diameter, a slug velocity change from 5 m/s to 

10 m/s produces a change in maximum wall shear stress of 160 kPa to 7400 kPa. The shape and velocity of the 

slug, the velocity distribution and the distribution of local wall shear stress were computed and compared 

favorably with the experimental findings. A dimensionless heat and mass transfer correlation was developed 

using Sherwood number, Reynolds number, Prandtl number and Schmidt number taking into account both 

mass and thermal diffusivity. The numerical model and the dimensionless mass transfer correlation developed 

in this study can be used for the optimization of the CIP technique for pipelines by predicting the wall shear 

stresses for various dimensions of the pipeline system such as farm milking systems. 

 

12-023. In Field Fuel Consumption and Engine Wear of a Diesel Tractor using Straight 
Vegetable Oil Fuel 
Douglas Schaufler, Penn State, dhs106@psu.edu  

Vegetable oil is an alternative internal combustion engine fuel that may be grown and processed safely on 

the farm. This fuel may be used in some diesel engines with select modifications. Different types of 

vegetable oil (canola, sunflower, soybean) produce different effects on the engine over the short and long 

terms. Common expectations when vegetable oil is used as an engine fuel are lower engine power, higher 

fuel consumption, and engine deposits resulting in lower engine efficiency or engine failure. A New 

Holland 135 kW (180 HP) agricultural tractor has been operated at Penn State Farm Operations on straight 

vegetable oil fuel for 3 years and accumulated about 1700 hours. Fuel consumption testing was done in the 

field during this time with inline fuel monitoring. Various tasks were done with this instrumentation in place 

and showed no difference in fuel consumption between petroleum diesel fuel and straight vegetable oil. At 

the end of this testing the tractor was returned to New Holland for engine inspection. The results of this fuel 

consumption testing and engine inspection will be shared during this presentation. 
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12-024. A Comprehensive Life Cycle Analysis for Environmental and Economic 
Assessment of Biochar Systems 
Baishali Dutta, McGill University, baishali.dutta85@gmail.com  

A life-cycle analysis (LCA) is a technique to assess environmental impacts associated with all the stages of 

a product's life using a “cradle-to-grave” approach. In particular, LCAs are highly useful to avoid 

unwanted outcomes due to the utilization of a product/technology as well as to facilitate appropriate 

decision making. Thermochemical conversion of biomass in a low- or zero-oxygen environment results in 

the formation of a black carbon material, from the decomposition of organic matter, known as biochar. 

Biochar has enormous potential as an alternate energy source and it is a tool for mitigation of greenhouse 

gas emissions. Therefore, an LCA was carried out for various predicted configurations of pyrolysis biochar 

systems to determine greenhouse gas balance, exergy, the carbon cycle, and the economics of biochar 

production using different agricultural residues and wastes. This research highlights the importance of a 

life cycle analysis to estimate the full life-cycle energy, GHG emissions balance, and economic feasibility 

of biochar systems. This study for a range of feedstock (switchgrass, corn stover, etc.) provides insight into 

the use of biomass “waste” resources rather than bioenergy crops and the resulting energy and climate 

change impacts and economic costs of each scenario. This analysis was conducted based on various 

optimized pyrolytic parameters. The LCA reported in this study can be instrumental in assessing the 

economic and environmental potential of biochar production and applications. This would also help in the 

critical evaluation of public policies for biochar use in various scenarios. 

 

12-025. Production of transglutaminase by Streptoverticillium ladakanum using 
sodium caseinate, glycerol and noncrystallized carbohydrates from sugar cane 
molasses 
Oscar Manuel Portilla Rivera, Universidad Politécnica de Guanajuato, oportilla@upgto.edu.mx  

Transglutaminase is an enzyme that catalyses an acyl transfer reaction between γ-carboxamide groups of 

glutaminyl residues and ε-amino groups of lysine residues in proteins. Due to this property, this enzyme is 

used for enhancing textural properties of protein-rich food. The transglutaminase used as food additive is 

obtained by microorganisms, mainly by Streptoverticillium ladakanum. For the production of microbial 

transglutaminase, nitrogen and carbon sources are needed. In this work, the effect of sodium caseinate 

concentration (ranging from 20 to 60 g/L); glycerol concentration (ranging from 20 to 60 g/L) and the 

concentration (ranging from 30 to 60 g/L) of total noncrystallized carbohydrates (saccharose, glucose, and 

fructose) from sugar cane molasses on the enzyme activity using Streptoverticillium ladakanum NRRL 3191 

was tested. Enzyme activity was measured at given incubation times (48, 72, 96 and 120h) in a batch system 

at 400 rpm. Data were fitted with a Box Behnken model using the Minitab®15 Statistical Sofware from 

Minitab Inc. Results suggest that sodium caseinate, glycerol and carbohydrates from sugar cane molasses can 

be used for biotechnological production of transglutaminase due to the fact that the enzyme activity was 

increased by lowering the levels of studied factors, showing that the combination of sodium caseinate, 20 

g/L; glycerol, 20 g/L, and total noncrystallized carbohydrates from sugar cane molasses 30 g/L yielded the 

higher value of transglutaminase produced, 0.4 U/mL at 96 and 120 h. However, in order to optimize the 

process, it is necessary to carry out further experiments. 

 

12-026. Using a Web-Based Peer Evaluation Tool for Engineering Technology Team 
Projects 
Carmine Balascio, University of Delaware, carmine@udel.edu  

Student group work is a proven instructional model, but the time-consuming evaluation component can 

reduce its effectiveness1. The University of Delaware has developed a web-based software program to 

improve the evaluation of student groups. Three objectives of the project were: ● create a more meaningful 

evaluation process for students, ● reduce the administrative time for faculty, and ● build an evaluation 

mechanism that promotes broader faculty consideration of student group activities as a pedagogical tool. 

University of Delaware developers in Academic Technology Services (ATS) worked closely with interested 
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faculty from a variety of disciplines to create an online peer evaluation system. The system accommodates 

numerical grading schemes in which student team members can use instructor-defined rubrics or other 

criteria to evaluate or rate contributions to the team effort of themselves and fellow team members. To 

provide beneficial feedback to the students, the system encourages essay response commentary that students 

can write about themselves and other team members. The comments can be compiled by the system and 

forwarded to the instructor. To insure anonymity and that comments released to students are constructive, 

the system gives the instructor the ability to examine all comments and provide appropriate editing before 

the comments are anonymously forwarded to the individuals for whom they were written. The system was 

piloted during the fall semester of 2011 in a variety of courses ranging from philosophy to math and science 

to engineering and engineering technology. Two surveys were developed, one for students and the other for 

faculty, to examine the effectiveness of the system in meeting the goals of the project. The student response 

rate was about 15% (56 out of 368) while faculty response rate was 70% (7 out of 10). Overall, a majority of 

the students and faculty found the system to be beneficial. For the majority of faculty, the system saved time 

over previous methods of peer evaluation they had used. This paper examines the features of the system and 

discusses its use in a junior-level engineering technology course, storm-water management. 

 

12-028. Uncertainty in Spatial Modeling of Soil Test Phosphorus 
Alaba Boluwade, McGill University, alaba.boluwade@mail.mcgill.ca 

In this study, two approaches will be used to assess the variability and uncertainty of soil Phosphorus (P) on 

the 11km2 Castor Watershed in Southern Quebec, Canada. On one hand, the ordinary kriging (OK) 

technique will be used for estimation of the soil test phosphorus (STP). OK is based on the concept of 

estimation using the magnitude and weights of neighboring points. On the other hand, the sequential 

Gaussian simulation technique (SGS) will be used to simulate both the local and global uncertainties in the 

observed values. Statistical methods such as the exceedance probability will be utilized to examine the level 

of risk and vulnerabilities of P loss in the watershed. Overall; this study would be a contribution to 

knowledge in the reduction of P load into Missisquoi Bay, Canada. In addition, the results could be very 

relevant in nutrient use efficiency, classification of management zones in form of polygons, adaptive 

agricultural management practices and optimization of Phosphorus-Index for land-use and ecosystem 

management. 

 

12-030. Gaseous Emissions Comparison from Agricultural and Forest Biomass 
Combustion 
Patrick Brassard, IRDA - Université Laval, patrick.brassard.2@ulaval.ca 

The interest for biomass as a renewable energy source has risen in the last few years because it is a good 

substitute for the polluting fossil fuels. However, the combustion of biomass is limited in Quebec province 

due to regulations. In fact, combustion of agricultural biomass in stoves of less than 3 MW is prohibited due 

to lack of knowledge on gaseous emissions. Combustion in higher output stoves is accepted but with 

emission limits more stringent than that for wood. The objective of this study was to 

characterize and compare gaseous and particulate matter (PM) emissions from the combustion of wood, 

switchgrass, willow and dried solid pig manure (DSPM) in a 60 000 BTU/h (17.58 kW) output pellet stove 

at three different burning rates. Concentrations of CO2, CO, CH4, NO2, NH3, N2O, SO2, HCl, and H2O 

were analysed by Fourier transform infrared spectroscopy (FTIR) and converted into emissions on a dry 

basis at 11% O2 reference value. Opacity was evaluated and PM was sampled with filters inserted into the 

probe. Results were statistically analysed by the SAS MIXED procedure. SO2 emissions from DSPM and 

switchgrass were significantly higher than from the wood and willow. NO2 emissions from switchgrass 

were significantly higher than from the wood. In addition, the PM emissions from DSPM were significantly 

higher than from the three other biomasses. No more other significant differences were detected (P<0.05). 

Therefore, further studies should be made so that regulations could be adapted to accept combustion of 

agricultural biomass in stoves of less than 3 MW. 
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12-031. Assessment of a Spot-Specific Spraying Algorithm for Fungicide Application in 
Wild Blueberry Fields 
Qamar Zaman, Nova Scotia Agricultural College, qzaman@nsac.ca 

A spot-application algorithm was developed and evaluated for spot-specific fungicide delivery in wild 

blueberry fields with the aim of reducing the cost of fungicides and environmental contamination. One-

thousand and four-hundred images of size 720 × 128 pixels were collected from three fields, and randomly 

divided into training and validation sets. Textural features based on color co-occurrence matrices were then 

extracted from both sets. Visual classifications of both image sets were also carried out with the aid of 

custom developed software. Discriminant functions derived from the textural features of the training set 

were used to classify images in the validation set. Comparison of the classifications according to visual 

inspection and that from discriminant functions showed great potential for the discrimination of bare spots 

in wild blueberry fields. A real-time algorithm was developed with the combination of the discriminant 

functions and normalized green detection. The discriminant functions were used to discriminate bare spots 

and normalized green detection was used to discriminate green weeds from wild blueberry plants. Real-time 

spot-application of fungicide on wild blueberry plants was successfully performed in a field within central 

Nova Scotia. 

 

12-032. Wintering Beef Cattle on Woodchip Pads with Subsurface Drainage: Hydrologic 
Design and Effluent Characteristics 
Joshua Faulkner, West Virginia University, jwfaulkner@mail.wvu.edu  

Benefits to beef cattle welfare and pasture condition from wintering animals on woodchip pads have been 

reported in a number of countries, but no known installations have occurred in the United States. Furthermore, 

increasing environmental concern and regulatory scrutiny of winter feeding areas in pasturebased systems 

demand improved management of runoff. While some pollutant reduction occurs during percolation through a 

woodchip pad, low-cost control of effluent from such systems remains a challenge. A pilot study was initiated 

to evaluate the economics and environmental impact of a woodchip pad as a winter herd management method 

for use in the Mid-Atlantic region. A dosed vegetative treatment system was installed to treat drainage 

effluent. Effluent volume was measured and nutrient concentrations were monitored during the winter 

stocking period and related to stocking density and climatic conditions. Woodchip pad and drainage system 

cost and design specifications are also reported with adjusted design recommendations. Results indicate what 

the pollution potential of these systems is and offer a baseline for continuing research of this relatively 

unexplored technology in the region and elsewhere. 

 

12-033. Overview of the Final Complimentary Energy Decision Support Tool (CEDST) 
Stephanie Shaw, University of Guelph, sshaw@uoguelph.ca 

 

Renewable and alternative forms of energy are a growing market for the agricultural sector. Whether 

farmers are seeking another revenue stream, by selling electricity back to the grid with the feed-in-tariff 

program, or a way to reduce the amount of energy being consumed at their operation, there are many 

options available to them. As a result, one of the major questions in this area is which technology will 

provide the best financial return for the farmer; renewable energy systems, alternative energy sources or 

energy conservation. The University of Guelph has undertaken work in this area which focuses on creating 

an electronic tool that can be used by farmers to assist in the decision making process. The Complimentary 

Energy Decision Support Tool (CEDST) provides an avenue for farmers to compare the economic potential 

of different systems on their property in an easy to use and reliable program. The CEDST program, with the 

initial stages presented at CSBE AGM 2011, is now in its final stage of development. This paper will 

highlight the features of the program including: the decision processes, comparative methodologies, 

education, ease of use, geographical position software, and reliability. Also, case studies will present 
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comparisons between the CEDST predictions and other energy calculator tools (such as RETScreen), as 

well as with production from existing renewable energy systems. 

12-034. Development and Perfermance Testing of a Commercial Variable Rate Sprayer 
for Spot-Application of Agrochemicals in Wild Blueberry Fields 
Travis Esau, Nova Scotia Agricultural College, tesau@nsac.ca 

Wild blueberry producers apply agrochemicals uniformly to control grasses, weeds, disease and other pests 

without considering the significant grass, weed and blueberry plant density variability within fields. The 

repeated and excessive use of agrochemicals in non target areas has resulted in an increased cost of 

production and environmental contamination. The objective of this study was to develop a commercial 

prototype variable rate (VR) sprayer and test for spot-application (SA) of herbicide and fungicide to control 

weeds and reduce disease pressures with minimal cost and environmental damage in wild blueberry fields. 

The 12.2 m VR sprayer was mounted on a John Deere 6430 farm tractor. The VR sprayer’s machine vision 

sensing and control system consisted of µEye digital color cameras mounted on a separate boom in front of 

the tractor, a ruggedized computer, a fast acting computerized VR controller, a Midtech Legacy 6000 

controller, flow valve, flow meter, solenoid valves and a pocket PC. 12.2 m wide test plots were chosen in 

select wild blueberry fields and SA technique was compared to the conventional uniform broadcast method 

of application. The chemical saved with SA was 30 and 70 % with fungicide and herbicide, respectively. 

 

12-035. Effect of Maceration, Tedding and Windrow Handling Sequence on Hay Drying 
René Morissette, Agriculture and Agri-Food Canada, rene.morissette@agr.gc.ca 

Intense conditioning of hay, commonly named « maceration », crushes and shears the plant to increase water 

evaporation potential. A haymaking experiment compared six conditioning treatments after mowing: a 

control without conditioning, a single tedding, a double tedding, a single maceration, a double maceration, 

and finally a single maceration followed by tedding the next day. Hay was sampled regularly three times per 

day to measure moisture content (MC). The experiment was repeated three times in first and second cutting 

of a predominantly grass crop. During the first cutting, a single maceration operation was enough to reach 16 

% MC after a 2.5 days of field drying. During the second cutting, the double maceration treatment produced 

the lowest MC of 21 % after 2 days of field wilting. Machinery operating time and energy consumption data 

as a function of treatment sequence are presented in the paper. 

 

12-036. Field Evaluation and Hydrological Analysis of SWAT and MIKESHE 
Golmar Golmohammadi, McGill University, golmar.golmohammadi@mail.mcgill.ca  

In this paper, two watershed management models are being compared using flow at the outlet of the 

Ganagagigue watershed located in the Grand River Basin in southern Ontario, Canada. These two models 

are Soil Water Assessment Tool (SWAT) and European Hydrological System model (MIKESHE). The 

main objectives are to test the performance of two models for simulating the flow process at a watershed 

scale. To assess the performance of both models, simulation results were compared to measured 

daily/monthly flows using Nash-Sutcliffe coefficient of efficiency (E), root mean square error (RSR) and 

coefficient of determination (R2). The area of the watershed is about 53 km2 and the general slope is less 

than 1.5%. The main land use in the watershed is agriculture which makes it suitable for both proposed 

watershed models. The results showed that both models are relatively good in simulation of flow rates either 

daily or monthly. 

 

12-037. Compost Vessel with Heat Recovery and Heat Redistribution 
Eyad Jamaleddine, McGill University, eyad.jamaleddine@mail.mcgill.ca 

Considering the present push towards greener waste management strategies, composting is once again a hot 

topic amongst Ecological Engineers. Uniform composting conditions are necessary to ensure the destruction 

of pathogens and uniformity of the finished product, so it is essential to maintain a homogeneous 

temperature throughout the compost. A composting vessel is being prototyped to accomplish this. The 
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vessel includes a heat redistribution system and a heat recovery system. Neither system requires external 

inputs of energy, but exploits the principles of conductive and convective heat exchange. Once composting 

generates temperature differentials within the compost bed, changes in buoyancy cause water to flow 

through a closed coil of metal tubing, redistributing the core heat throughout the compost. Heat is also 

conducted along the metal tubing. A controlled experiment was conducted to test the design, demonstrating 

that the vessels fitted with the heat redistribution system exhibit lower temperature gradients within the 

compost than in control vessels without the system. The heat recovery system is a single-pass, counter-flow 

heat exchanger that recovers heat from the warm air exiting the top of the vessel, warming the inlet air 

which is drawn into the aeration plenum at the bottom of the barrel. The purpose of the heat recovery 

system is to reduce heat losses while replenishing the oxygen supply in the compost. The design and 

preliminary results will be presented. 

 

12-038. Electricity Generation from Carbon Monoxide and Synthesis Gas in a Microbial 
Fuel Cell 
Abid Hussain, McGill University, abid.hussain@mail.mcgill.ca 

Synthesis gas (syngas) is a major building block in the production of gaseous and liquid energy carriers. 

Syngas is also often utilized for electricity generation through internal combustion engines, but the low 

efficiency of this system is a major drawback of the process. Direct conversion of syngas to electricity in 

conventional fuel cells (CFCs) offers a more efficient and cleaner process for electricity generation; however 

the CFCs are sensitive to changes in syngas composition and fuel impurities such as sulphur. As an alternative, 

syngas can be converted to electricity in a microbial fuel cell (MFC). Feeding CO and syngas to an MFC 

inoculated with an anaerobic sludge and operated under 35 °C, produced a maximum volumetric power output 

of 18mW/LR (normalized to anode compartment volume), with a gas conversion efficiency of 98%. A much 

higher power output of 31-35 mW/LR was achieved during MFC operation at 50 °C. Several soluble and 

gaseous degradation products including, acetate, methane and hydrogen were detected, resulting in a relatively 

low coulombic efficiency of 20-28 %. The metabolic and anodic microbial population analysis suggested that 

electricity generation in a CO and syngas-fed MFC proceeds through a multi-step biotransformation process. 

The conversion of CO and syngas to acetate, followed by the oxidation of acetate by electricigenic 

microorganisms was hypothesised to be the most prominent pathway. 

 

12-039. Effect Previous Tillage and Crop Rotation on Tillage Implement Draft in a 
Loam Soil 
Neil McLaughlin, Agriculture and Agri-Food Canada, neil.mclaughlin@agr.gc.ca 

A field experiment was conducted on loam soil at Elora, ON (43º38' N, 80º25' W) to examine the effect of 

crop rotation on soil parameters. Experimental design was a randomized complete block with four 

replications and 10x24 m plots. Crop rotations included corn and forages with different lengths of time for 

each crop. At the end of the experiment, the plots were split in half longitudinally, and one half was subjected 

to conventional tillage including spring mouldboard plough and cultivation, and the other half was not tilled. 

Corn was planted in both halves (conventional till and no-till) of each plot. In the following year, the entire 

site (both halves of all plots) was subjected to conventional tillage including spring mouldboard ploughing 

and cultivation, and was planted to corn. Energy for all tillage and corn planting operations was measured 

with the Agriculture and Agri-Food Canada instrumented research tractor. This tractor was fitted with a set of 

instruments and an on-board data logger and is capable of measuring and recording tractor operational 

parameters as the tractor is doing normal field work. The present paper will examine the residual effects of 

tillage in the previous year (conventional till and no-till), and crop rotations in previous years on implement 

draft and tractor fuel consumption for mouldboard plowing, spring cultivation and corn planting in the 

current year. All field measurements of tillage energy have been completed but at the time of writing this 

abstract, statistical analysis of the energy data has not been completed and consequently, numerical results 

are not yet available. These analyses are ongoing and will be completed in time for the conference 

presentation. 
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12-040. Development of a Process for the Decentralized Pre-treatment of 
Lignocellulosic Biomass 
Jiby Kurian, McGill University, jiby.kurian@mail.mcgill.ca 

In the context of utilizing lignocellulosic biomass for biofuels and biomaterials there should be more 

involvement and participation by the biomass producers in the processing and trading of the feedstocks 

produced by them. Most of the biomass pretreatment processes developed so far are energy and capital 

intensive and they can be used at sophisticated industrial facilities only. A few of the industries and 

researchers have been working on the decentralized mode of biomass pretreatment to address the issue of 

biomass availability and its transportation. The overall objective of this research work is to develop a 

process for the decentralized and onsite pre-treatment of lignocellulosic biomass for the centralized bio-

refinery operations. Pretreatment parameters like selection of reagents, its concentration, substrate particle’s 

size and concentration, temperature, retention time, and post-pretreatment processes would be optimized. 

The techno-economic and ecological studies will also be conducted. This work envisages developing a 

market pathway where the farmers or their co-op would treat the available biomass at their own facilities to 

isolate the component polymers like cellulose, hemicellulose, lignin and minerals in its pure and compact 

form. The fractionated materials would be collected by the industries in their purer and dense form which 

would reduce the cost of processing and also ensure continuous supply of the raw materials. Direct 

involvement of the biomass producers in the biomass processing would create more job opportunities and 

thereby facilitating the rural development and youth employment. 

 

12-041. Electrohydrodynamic Drying of Agricultural Products 
Ashutosh Singh, McGill University, ashutosh.singh@mail.mcgill.ca 

Drying is one of the most important unit operation applied for preservation of agricultural products. It 

reduces the water activity of the product making it less susceptible to microbial growth. Conventional 

drying techniques such as hot-air drying, fluidized bed drying etc. are highly energy-intensive and affect an 

array of physical and chemical characteristics of the product. Application of high drying temperature during 

conventional drying negatively impacts the nutritional and organoleptic properties of the products making it 

unsuitable for heat sensitive materials. Recent change in consumer demand for high quality products and 

increasing environmental concerns have led to application of novel techniques such as freeze drying, 

microwave, and radio-frequency either alone or in combination with conventional techniques to improve the 

efficiency and quality of the drying process. Electrohydrodynamic drying (EHD) is a method of inducing 

electric wind that is generated by gaseous ions under the influence of a high-voltage electric field. 

Impingement of the electric wind on the biological matrix disrupts the saturated air layer and promotes 

diffusion of water from within on to the surface of the matrix, leading to evaporation enhancement. 

Interaction of the ionic wind with the biochemical components such as protein, phenolic antioxidants and 

starch of the biological products and the quality parameters such as colour, texture and firmness is not well 

understood. The present paper relates the operational parameters of the EHD process with these 

organoleptic and nutritional properties of the product. 

 

12-042. Role of Microwave in Processing of Hemp Fibre 
Gopu Raveendran Nair, McGill University, gopu.nair@mail.mcgill.ca 

Hemp is cultivated commercially in Canada. Hemp fibre, which is processed from hemp stem, can be used as 

a replacement for synthetic fibres in various applications like, biocomposites, papers, etc. Retting is the 

separation or loosening of bast fibres from other non-fibre fractions and is a major problem in processing 

hemp. The natural methods of retting (water retting, dew retting, etc.) are time consuming (2 - 4 weeks) and 

produces environmentally unacceptable fermented wastes. The newer methods like the enzyme-assisted 

retting reduce time to 8 - 24 hours, which involves the use of enzymes which are expensive and not reusable. 

The project aims at introducing an electro-technology in hemp fibre processing, especially in retting. 

Microwave assisted retting of hemp stem was conducted by varying parameters like initial soaking time of 

the hemp stem, microwave power and the residence time in the microwave chamber. Non-retted flax stem 
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was subjected to water soaking for 12, 24, and 36 hours. Those soaked stems were placed in a microwave 

chamber for residence times of 10, 15, and 20 min. The microwave powers were fixed at 1.0, 1.5, and 2.0 

W/g. The volumetric heating of microwaves allows the water molecules inside the hemp stem to move 

outwards. Consequently, it helped in the breaking of the weaker covalent bonds which kept the pectino-

cellulosic structure to hold the bast fibre to stick to the stem wall. The combined effect of microwave and the 

heat generated during the microwave treatment eased the separation of the cellulose-rich fibres. The 

experiments are ongoing now and results are not yet analyzed. NIR analysis, Fibreshape analysis, color and 

tensile strength analysis are used to analyze the fibre characteristics (work is in progress and it will be 

included in the final submission). 

 

12-043. Technical and Economic Analysis of Spring Harvest of Dry Corn Stover 
Philippe Savoie, Agriculture and Agri-Food Canada, philippe.savoie@fsaa.ulaval.ca 

Corn stover is an abundant biomass, typically more than 8 Mg dry matter (DM)/ha in eastern Canada at the 

time of grain harvest. It is usually left behind in the field because of wet conditions in the fall, its protective 

role against erosion and its contribution to organic matter in the soil. However, part of this biomass could be 

harvested in a dry form in the spring for useful applications such as animal bedding, a renewable fuel or a 

biomaterial feedstock. In 2009, 2010, and 2011, spring harvest of corn stover was studied in southern 

Québec. Machinery management data collected over this time were used to evaluate the actual cost of four 

harvest scenarios. In the first scenario, stover was mowed, raked and baled using a 2.4-m disc mower, a 

parallel-bar rake, and a large square baler (LSB). In the other three scenarios, stover was mowed, shredded 

and windrowed simultaneously with a 4.6-m flail shredder and harvested either with a LSB, a large round 

baler (RB) or a self-loading wagon (SLW). Assuming a harvest period of 2.5 weeks in the spring, the largest 

amount of stover that could be harvested (691 Mg DM over 178 ha) was obtained with the SLW. Amounts of 

446 to 478 Mg DM over 117 to 133 ha could be harvested with the balers. If bales are sold outside the farm, a 

stover fertilizer value of $20.98/Mg needs to be accounted for to replace P and K removed. The cost of 

harvest operations was calculated as $35.16/Mg DM for scenario 1 (mower, rake, and LSB). It was $31.92, 

$27.82 and $27.78/Mg DM for the combination of the flailshredder and LSB, RB, and SLW, respectively. 

Storage costs in a shed varied considerably per Mg DM because of differences in bulk density: $24.73 for the 

LSB, $57.04 for RB and $42.25 for SLW. Results should allow effective planning of cost and operations 

related to dry corn stover harvested in the spring. 

 

12-044. Effect of Hyperbaric Treatment on Respiration Rates and Quality Attributes of 
Sweet Corn 
Pansa Liplap, McGill University, pansa.liplap@mail.mcgill.ca 

Effect of hyperbaric treatment on the respiration rates and quality attributes of sweet corn were studied at 

different pressures. The results obtained were compared to similar produce kept under commercial cold 

storage conditions of 0.5°C for three days. Quality attributes were investigated for 4 days after storage at 

ambient conditions. Best results were obtained for treatment at 0.5°C; however, hyperbaric treatment showed 

some positive effects on postharvest storage life of sweet corn. An inverse relationship was observed between 

the pressure levels applied and respiration rates. The higher the pressure applied, the lower was the 

respiration rate resulting in possible extension of sweet corn storage life. Quality attributes including ear 

mass, TSS and color were studied. Husk color became relatively paler with an increase in pressure level. 

However, the other quality attributes were intact at different pressure treatments. Even though hyperbaric 

treatment was not as effective as the cold temperature storage condition in extending sweet corn shelf life, it 

was still shown to be effective for short-term storage without refrigeration. 
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12-045. Water Absorption Characteristics of Minor Millets 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

Water absorption characteristics of various millets, i.e. Foxtail millet, Barnyard millet and Little millet were 

investigated. Millets were soaked in water for various durations at different water temperature to study the 

water absorption property of millets. The millets were soaked for 4, 8 & 12 hours at different water 

temperature such as 30, 40 & 50° C. The water absorption character of millets was correlated with the 

physiological properties of millet. Millet’s density, hardness, color change, water intake and change in 

length, breath and width were calculated in the experiment. 

 

12-046. Biomass Particle Size Measurement in One, Two and Three Dimensions 
Philippe Savoie, SCRDC - Agriculture and Agri-Food Canada, philippe.savoie@fsaa.ulaval.ca 

Various uses of lignocellulosic biomass require particle size specification, notably for length and shape. The 

traditional method for length characterization is mechanical sieving. However, recent studies have shown 

that biomass density, sample preparation, sieving time and vibration frequency can influence results. Since 

September 2010, nine different willow biomass sources have been accumulated; they include chopped, 

crushed and shredded particles of various nominal lengths between 20 and 100 mm. Samples are being 

analyzed using three laboratory sieving systems: the ASABE system for forage particles, the Porta-Screen® 

(PS-4) from Gilson and the Ro-Tap® (RX-30) from Tyler. These screening systems have different vibration 

frequency and directional movement (horizontal or vertical). All sieve openings are smaller than 32 mm. 

Variables studied include vibration time (1 to 15 min) and abrasion after multiple passages of the same 

sample (ten times at 15 minutes per passage). Concurrently, certain particles are measured in two 

dimensions by numerical image analysis using Matlab. Moreover, collaborative work with the University of 

Georgia allows using a Camsizer mounted with two cameras filming free falling particles. The 3D images 

will be compared with the sieve and 2D image measurements. These results are expected to improve the 

assessment of biomass length and shape for various applications. 

 

12-047. Natural Drying and Dry Matter Loss of Willow Round Bales During Storage 
Philippe Savoie, SCRDC - Agriculture and Agri-Food Canada, philippe.savoie@fsaa.ulaval.ca 

Willow grown in plantations is a perennial crop that regrows after cutting. It can produce large quantities of 

reliable biomass at rates of 10 to 15 t dry matter/ha/year in eastern Canada. An area of 1.57 ha of willow 

was harvested after a 2-year growth cycle in the form of round bales with a biobaler on November 24 and 

25, 2010. A total of 174 bales were harvested. On average, bales measured 1.2 m wide and 1.2 m in 

diameter, weighed 373 kg and had a moisture content of 50.3%. The purpose of this experiment was to 

monitor storage changes over a 12-month period using three different methods. The first storage method 

was a pile of bales stored outside. The actual pile contained 108 bales in 9 sections of 12 bales. Each section 

included 5 bales directly on the ground, 4 intermediate bales just above and 3 bales on top; sections were 

contiguous. The second storage method was based on 12 individual bales left outside on pallets. The third 

storage method was based on 12 individual bales placed inside a cold barn on pallets. The plan was to 

remove about one quarter of the stored bales and shred them individually in a tub grinder at four times after 

harvest: February, May, August and November 2011. In the winter, not all bales stored outside could be 

removed without severe loss or breakage because of snow cover and ice. Overall, the moisture content of 

bales stored outside decreased on average from 50% at harvest to 44% after six months, 37% after nine 

months and 32% after 12 months. Bales also lost a significant amount of dry matter, presumably due to 

oxidation, at an average rate of 1 to 2% per month depending on time of the year and bale position. Bales on 

the periphery of the pile and individual bales became drier than bales enclosed within the pile where 

moisture remained high, sometimes still at 45 to 50% after 12 months of storage. Improved storage methods 

are necessary for woody crops to minimize dry matter loss and to produce a relatively dry product at low 

cost. 
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12-049. Assessment of the Impact of Best Management Practices on Surface Water 
Quality within a Small Agricultural Watershed 
Anastasia E. M. Chirnside, University of Delaware, aemc@udel.edu  

Surface water quality within the Cool Run Experimental Watershed (UDEW) was monitored for nutrients, 

metals, and bacteria. The monitoring sites were located in the head waters of the Cool Run. These head 

waters are critical to watershed health and have been classified as impaired with nutrients, bacteria, 

sediments and other water quality stressors originating from urban, industrial and agricultural nonpoint 

pollution. In 2004, a Comprehensive Land Use Plan was developed for the farm which resulted in The Cool 

Run Wetland Restoration Project that designed and implemented improved nonpoint source BMPs to 

protect and restore water quality of the Cool Run and reduce total pollutant loads. By installing these BMPs 

and potentially additional management practices, the UD Farm expected to see an increase in overall stream 

health within the sub-watershed over time. Six monitoring sites were sampled monthly during base flow 

conditions. Storm samples were taken from 3 different locations several times during each season. The 

samples were monitored for 20 different parameters The goals of this project were to assess the changes in 

water quality after the implementation of the conservation practices within the subwatershed; and to 

compare surface water quality of the tributaries draining institutional and residential land use to those 

draining agricultural land uses. Statistical analysis of the data using SPSS was achieved in order to 

summarize the data, explore the relationships between the variables and to test the significance of the 

differences among the variables both temporally and spatially. 

 

12-050. Effect of Different Water Application on Yield and Water Use of Bell Pepper 
under Greenhouse Conditions 
Olanike Aladenola, McGill University, olanike.aladenola@mail.mcgill.ca 

Application of proper quantity of water to crops at the right time is required for optimal yield. The effect of 

different water applications on yield and the stress threshold of greenhouse grown bell pepper (Capsicum 

annuum L.) cultivar red knight were tested. The study was conducted with four irrigation treatments 1.2 

Epan (T1), 1.0 Epan (T2), 0.80 Epan (T3), and 0.40 Epan (T4) with four replicates using randomized 

complete block design. Highest marketable yield was obtained with 1.2 Epan. Total yield decreased from 

T1 to T4 irrigation treatments. Irrigation Water Use Efficiency (IWUE) and Water Use Efficiency (WUE) 

of 1.2 Epan and 1.0 Epan were not statistically significantly different. The crop water stress index (CWSI) 

values were 0.1, 0.3, 0.7 and 1.0 for T1, T2, T3 and T4 irrigation treatments respectively. 

 

12-051. Modelling Pharmaceutical Concentration in The Soil Profile Using HYDRUS 1D 
Daniel Gillis, McGill University, joseph.gillis@mail.mcgill.ca 

Pharmaceuticals are an emerging class of environmental contaminants that are receiving increased attention, 

although their environmental fate is for the most part unknown, especially in the vadose zone. HYDRUS-

1D, a model of water and solute transport in the vadose zone, was used to describe the leaching of diazepam 

and iopromide. Data from a soil column study was extracted from the literature that reported concentration 

of these two compounds at increments of 5 cm depth, along with artificial rainfall rate and total leachate 

collected. Values for the organic carbon-water distribution coefficient were obtained from external sources. 

The inverse solution was used to obtain optimized parameter estimates for α, DL, and DW. Predicted 

diazepam concentration was most sensitive to DL, a non-measurable parameter, while the least sensitive 

parameter was DW. There was good agreement between observed and predicted diazepam concentration 

and a low mass balance error. The pattern of iopromide distribution was not described well by HYDRUS-

1D, and there was a large error in the final mass of solute (157% recovery). It was assumed that the poor fit 

was from the difference between the pKa of iopromide (9.9) and the pH of the soil (5.8), since iopromide 

contains many ionisable groups. This may have led to reduced sorption and higher water solubility. 

Decreasing the KD led to a pattern of iopromide transport that more closely resembled the observed values, 

but increased the solute mass balance error. The reason for the mass error for iopromide is not known. 
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12-052. Mapping Depth to Gravel Using Electromagnetic Induction Method in Wild 
Blueberry Fields 
Fahad Khan, Nova Scotia Agricultural College, sarwarkhanf@nsac.ca 

Wild blueberry soils are rocky in nature and the root zone depth of this crop is approximately 10-15 cm. 

There is a gravel layer beneath the soil surface. The objective of this study is to estimate and map the depth 

to gravel strata and to assess the effect of gravels on the crop yield using electromagnetic induction (EMI) 

method. EMI is gaining popularity due to its non-destructive nature, rapid response and ease of integration. 

Two wild blueberry fields were selected in central Nova Scotia. A grid pattern of sampling and/or yield 

points was established at each experimental site. Soil samples were collected from established grid points at 

0-15, 15-45 and 45-75 cm depths and analyzed for coarse aggregates. The apparent ground conductivity 

(ECa) was measured and recorded with DualEM-2 at the same grid points. A small C++ program was 

written in Microsoft Visual Studio 2010 to develop mathematical models for estimating the gravel depth 

using the two output values of DualEM-2. Comprehensive surveys were conducted in the fields to measure 

the ECa. The accuracy of the estimated values from the models was calculated using root mean square error 

(RMSE). The RMSE (0.27 m, Field 1 and 0.2 m, Field 2) indicated that this procedure was good enough in 

predicting gravel depth. The 3-D maps were generated for predicted gravel depth from EMI survey data in 

ArcGIS software. The maps showed substantial variation in selected fields. This information will help to 

develop strategies to improve crop production. 

 

12-053. Evaluation of Different Lignocellulosic Biomass Feedstocks for Biogas 
Production via Solid State Anaerobic Digestion 
Yebo Li, The Ohio State University, li.851@osu.edu  

Methane yield and volumetric productivity during anaerobic digestion of eight lignocellulosic feedstocks 

including switchgrass, corn stover, wheat straw, yard waste, leaves, waste paper, maple, and pine were 

carried out under both liquid (L-AD) and solid-state anaerobic digestion (SS-AD). Results showed no 

significant difference in methane yield between the liquid and solid-state systems except for waste paper 

and pine. However, volumetric productivity of the feedstocks was 70% to 88% greater in the SS-AD system 

compared with the L-AD system except for paper. The crop residues corn stover, and wheat straw along 

with switchgrass achieved moderate methane yields of 132, 124, and 117 L/kg VS, respectively. The woody 

biomass of leaves, yard waste, maple, and pine achieved low methane yields of 75, 49, 47, and 17 L/kg VS, 

respectively. Waste paper, which is highly digestible, caused upsets (a methane yield of only 15 L/kg VS) 

during SS-AD due to organic overloading. On the other hand, pine is resistant to microbial degradation and 

resulted in very low biogas yield compared with other feedstocks, indicating the needs for pretreatment 

prior to feeding to SS-AD. The crop residues corn stover and wheat straw along with switchgrass had the 

greatest reduction of VS which were 67, 64, and 62%, respectively. Woody biomass of leaves, yard waste, 

maple, and pine had VS reductions of 52, 45, 44, and 41%, respectively. Paper had a VS reduction of 55%; 

however, since the paper reactors failed, the volatile solids only transformed into intermediate products of 

the AD process. 

 

12-054. Odorant Emissions from the Storage and Combustion of Agricultural 
Biomasses 
Joahnn H. Palacios, IRDA, joahnn.palacios@irda.qc.ca  

Actions against global warming have allowed the development of new fuels from renewable sources such as 

agricultural biomasses for direct combustion. However, emerging biomasses are susceptible to create social 

concerns e.g. unpleasant odour emissions producing cohabitation issues. The present study aims (1) to 

explore the potential of agricultural biomass to create discomfort and problems related to odour emissions 

during storage and direct combustion and (2) to develop a method for sampling and measuring odours 

emissions at these conditions. Three agricultural biomasses were tested: switchgrass, willow and dried solid 

fraction of pig manure. Emissions from wood were also measured for comparison purposes. Odours were 

measured from a small-scale set-up which simulating closed biomass storage. On the other hand, each 
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biomass was burned in a 17kW multi-fuel pellet burner and released gases were sampled at the chimney for 

odour analysis. All odour samples were analyzed by dynamic olfactometry in accordance with European 

Standard NF-EN-13725 (2003). Results showed that, at the storage, the odour emission and the hedonic 

tone of the agricultural biomass evaluated are not significantly different than wood emissions. Similarly, at 

the direct combustion tests, even if the odour resulting from the solid fraction of pig manure was the most 

noticeable and the least pleasant, agricultural biomass are not significantly different than wood. According 

to the results obtained in this study, storage, handling and burning of agricultural biomass do not cause 

olfactory trouble larger than wood practices. Thus, in terms of cohabitation, exploitation of biomass for 

energy production is feasible. 

 

12-055. Fate and Transport of Herbicides used in Growing Transgenic Canola in 
Quebec 
Harvinder Singh Syan, McGill University, harvinder.syan@mail.mcgill.ca 

Canola is the second most important oilseed crop after soybean. More than 90% of the canola crop grown in 

the world is transgenic. Before this crop is grown more extensively in Quebec, there is a need to assess 

environmental risks associated with genetically engineered canola, mainly Roundup Ready (glyphosate-

tolerant) and Liberty Link (glufosinate-resistant) varieties. We have conducted a field study to compare and 

contrast the fate and transport of glyphosate and glufosinate herbicides in soil, applied to transgenic canola, 

with trifluralin, a herbicide commonly used with non-transgenic (conventional) canola cultivar, at the 

Macdonald Campus Farm of McGill University. Agronomic data was also collected in each test plot. Three 

treatments were assigned, in quadruplicate, in a completely randomized block design, with nontransgenic 

canola line as control. Soil samples were collected from two depths, 0-15 cm and 15-30 cm, at different 

times (after 1, 7 and 20 days of herbicide application) during the growing season. Significant yield 

differences were observed between herbicide-resistant and conventional canola. Yield performance of all 

three herbicides were as follows: Roundup Ready > Liberty Link > Avalanche (conventional canola 

cultivar). Glyphosate was found to be the least persistent herbicide, while trifluralin was found to have 

longer persistence in the soil. Trifluralin was also found at the lower depth (15-30 cm) at 7 and 20 days after 

herbicide application. 

 

12-056. Solid-Liquid Dairy Manure Separation and Composting Equipment for Bedding 
Recycling 
Yves Choinière, Les Consultants Yves Choinière Inc., consultants@yveschoiniere.com  

Liquid dairy manure could be separated to obtain liquid and solid fractions to be reusable as bedding 

material. The solid fraction is composted in order to sanitize and reduce the odour levels. A complete 

treatment system has been developed and adapted to the Quebec dairy production scheme. The preliminary 

tests are presented. 

 

12-057. Biofiltration of Greenhouse Gases from a Swine Liquid Manure Storage 

by an Active Composting Process 
Yves Choinière, Les Consultants Yves Choinière Inc., consultants@yveschoiniere.com  

Liquid manure storage for swine production emits greenhouse gases. Manure storage is roofed with a 

floating cover equipped with gas piping. The gases are filtered by a dead animal active composting rotating 

drum. The innovations are related to the biofiltration with a thermophilic composting process. It is 

anticipated that the CH4 will be consumed by the methanotroph bacteria and, potentially, could help to 

reduce the wood chip requirements. 
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12-058. Optimizing Process of Dry Matter Separation from Swine Manure by 
Centrifugation Using Response Surface Methodology 
Parminder Singh, Université Laval, parminder.singh.1@ulaval.ca 

In Québec there is a growing need to separate the liquid swine manure into a dry matter rich fraction and 

liquid fraction due to the increase in livestock in the farms as the number of farms remains the same. 

Previous studies conducted on solid-liquid separation of swine manure have shown that mechanical 

separation by centrifugation is an efficient process for separating dry matter from the liquid swine manure 

with lower dry matter content into a solid fraction having dry matter of higher content. In this study 

separation of swine manure was done by centrifugation of liquid swine manure in a laboratory centrifuge 

utilizing biochar as an additive to increase the centrifugal sedimentation rate. Biochar was added in 

different percentage fractions of 0.636%, 2%, 4 %, 6%, and 7.364% to the liquid swine manure present in 

bottles for centrifugation. Optimization of the process was done by applying central composite design and 

response surface methodology using SAS program, a second order quadratic polynomial equation was 

obtained to predict the dry matter content as a function of percentage of biochar, pH concentration and time. 

The effect of biochar, pH concentration and time on increasing the dry matter content in separation of liquid 

swine manure. All the three variables significantly affected the separation of dry matter content, Biochar 

being the most effective followed by the time and pH concentration. The optimum maximum response 

obtained for separating the dry matter content from the liquid swine manure was 33.84% dry matter at 6% 

biochar, pH value 13 and 90 min time duration. 

 

12-059. Extraction from Grain Amaranth 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

There is renewed interest in the grain amaranth which grows in many tropical, subtropical as well as 

temperate countries. Amaranth produces good yields of cereal-like seeds under arid conditions and in poor 

soils where conventional cereal crops do not grow well. Approximately 60 species of amaranth are 

recognized, in which several species are considered as weed. The oil content of amaranth seed is low 

varying between 6-9%, so usually oil would not be extracted from the seed, but there may be possibilities 

when it would be advantageous to extract oil from its processing byproducts. This research developed 

methodologies to extract oil from amaranth byproduct using microwave assisted and conventional 

extraction methods, to characterize the various bioactive components of the unsaponifiable fraction of its 

oil. 

 

12-060. Effects Of Popping On The Nutrient Availability Of Little Millet 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

Food industries are directing their focus towards the development of functional foods and food ingredients. 

Several ancient grains such as kamut, millet and sorghum are being reintroduced as a source of functional 

nutrients. Millets are minor cereals which have high nutritional value, are non-glutinous and are easily 

digestible. In spite of this, their consumption is limited. This could be attributed to their nonavailability in 

ready-to-eat or ready-to-use foods. Processing of millets to incorporate them in ready-to-eat foods can 

increase their nutritional value, availability and economic value. Thermal processing can improve the 

bioavailability of certain vitamins and minerals and also help in lowering the water activity thus, preventing 

the growth of microorganisms. Thermally processed foods also have better organoleptic properties. One 

interesting method of thermal processing is popping. Popping enhances the carbohydrate and protein 

digestibility by inactivating some of the enzymes and enzyme inhibitors. Popping also improves the color, 

appearance, aroma and taste of the processed food commodity. In the current research, the popping quality 

of little millet (Panicum sumatrense) and the effect of popping on the nutrient composition and the 

functional properties of the millet have been studied. 
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12-061. Use of Biodiesel Co-Products in Poultry Composting Applications 
Rob Nicol, University of Guelph, rnicol@uoguelph.ca 

The Centre for Agricultural Renewable Energy and Sustainability (CARES) at the University of Guelph – 
Ridgetown Campus is dedicated to translating renewable energy science into sustainable action at the farm 

gate. CARES is currently focused on conducting research in the areas of biomass crops, biofuels and 

anaerobic digestion. A biodiesel pilot facility was commissioned in December 2009 and biodiesel 

wastewater and crude glycerol generated from this facility are the focus of the present research. These 

biodiesel co-products were used as an amendment to poultry litter composting trials conducted during the 

summers of 2010 and 2011. Results will be presented on the effect of biodiesel wastewater and crude 

glycerol on nitrogen volatilization, the composting process and the quality of the finished product.  

Utilization of this research could lead to improvements in the economic feasibility and environmental 

impacts of biodiesel producers and compost operations. 

 

12-062. Study of Process Parameters for the Radio Frequency Extraction of Apple Peel 
Phenolic Compounds 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

The by-products of the apple processing industry contain a lot of valuable phenolic compounds that can 

benefit human health. A study was performed to extract these phytochemicals from McIntosh apple peel. 

There were three main objectives of this study; the first is to determine the best extraction solvent (0.001 M 

sulfuric acid or 0.001 M hydrochloric acid) for this process, the second objective is to evaluate the effect of 

extraction temperature (50°C or 70°C) on the recovery and antioxidant activity of the apple peel extract and 

the third objective is to compare the method of drying in the sample preparation of apple peel (freeze drying 

or microwave drying), for the purpose of storage and extraction. The extraction of apple peel phenolic 

compounds was performed using a radio frequency extractor operating at 300 W for 10 minutes. The total 

phenolic compounds (TPC), total flavonoids compounds (TFC), free radical scavenging activity (DPPH) 

and ferric reduction antioxidant power (FRAP) of the extracts were analyzed via spectrophotometric 

method. Results show that 0.001 M hydrochloric acid is the best solvent to be used as extraction medium of 

apple peel in radio frequency assisted extraction. In addition to that, increasing the extraction temperature 

up to 70°C yielded higher recovery of phenolic compounds. Microwave-dried peel extracts yielded higher 

amount of phenolic compounds and antioxidant capacity than freeze-dried peel extracts. 

 

12-063. Electrolyzed Oxidizing Water for Cleaning-In-Place of Milking Systems on 
Dairy Farms – Performance Evaluation and Assessment, an Update 
Xinmiao Wang, The Pennsylvania State University, xxw132@psu.edu  

Milk safety is a major food safety concern in the United States. The cleanliness of on-farm milking systems 

directly affects the raw milk quality. A four-step procedure is the generally accepted method for cleaning-

in-place (CIP) milking systems: (1) warm water rinse, (2) alkaline cleaning, (3) acid cleaning, and (4) 

sanitizer circulation prior to the next milking to get the system prepared. Electrolyzed oxidizing (EO) water 

is a novel technique in which acidic EO water and alkaline EO water are generated separately by 

electrolyzing diluted salt solution within an electrified chamber with a membrane to partition the alkaline 

and acidic EO waters. As these solutions fit perfectly with the basic requirements for CIP of milking 

systems, it was proposed that EO water can be used as a cleaning and sanitizing agent for CIP of milking 

systems. Previous studies in our lab showed that the utilization of EO water for CIP provided equal or better 

results than conventional cleaning on a pilot-scale milking system. The current project is undertaken to 

evaluate, assess, and validate this technology at a commercial dairy farm compared with conventional 

method of CIP. Results to date are promising and indicate that EO water can be adapted as an alternative 

method of CIP for dairy farms. 
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12-064. Microwave-Assisted Extraction of Phenolic Compounds from Blueberry Leaves 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

Blueberry is one of the most popular North American fruit, principally well-known for nutrition and also for 

its health beneficial effects, which can be attributed to its content of anthocyanins and other polyphenolic 

compounds. The presence of phenolic components in blueberry fruits has been widely reported but the 

characterisation and quantification of phenolic components in other parts of the plant has 

been sparsely reported for the North American blueberry cultivars. Use of microwave assisted extraction for 

analysis and quantification of phenolic components can aid for this purpose and make the process more 

efficient. Microwave assisted extraction of phenolic components was conducted at various combinations of 

power levels and times of application. The effect of these operating parameters was analysed in terms of 

total phenolic content and total anthocyanin content. Based on the analysis, further modification in the 

experimental model for optimization was planned. 

 

12-065. Extraction of Cranberry Seed Oil Using Heat Reflux, Microwave and Ultrasound 
Extraction 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

Cranberry seed oil is a high quality oil which can be recuperated from cranberry processing waste. Various 

methods for extracting oil from seeds were studied and yields were compared. The seeds were ground to a 

fine powder prior to solvent extraction. The solvent used in all experiments is hexane (with some ethanol) 

and the oil yield was dependent on the sample/solvent ratio, temperature and time in the case of heat reflux 

and sample/solvent ratio, power and time in the case of microwave and ultrasound extraction. The oil yield 

was much higher if the seeds were ground before extraction. The oil yield increased with an increase in the 

sample/solvent ratio, with temperature in heat reflux and with sample/solvent ratio and power in the case of 

microwave and ultrasound extraction. For the best recovery of the cranberry seed oil the extraction method 

ranked as: Heat Reflux < Microwave <Ultrasound. The advantage of ultrasound was a relatively higher yield 

than other methods and the short process time and lower production of heat. The maximum oil yield was 

found with ultrasound extraction with 8.34%. Effect of extraction on alpha-tocopherol in oil was determined 

using a spectrophotometer at 520 nm. 

 

12-066. MRI Compatible Treadmill Update 
John Arnold, The Ohio State University, arnold.596@osu.edu  

Cardiovascular magnetic resonance imaging (CMR) can now be accomplished with an ‘in-room’ treadmill 

providing a means for exercise stress testing. Four treadmill systems have been developed and installed in 

research hospitals in the Ohio area. Clinical trials are being conducted to demonstrate the diagnostic 

capabilities of the system. 

 

12-067. Impact of Variable Rate Fertilization on Wild Blueberry Plant Growth and 
Fruit Yield 
Shoaib Rashid Saleem, Nova Scotia Agricultural College, saleems@nsac.ca 

The fertilizer management practices for wild blueberry fields are uniform without considering substantial 

variation in soil/plant characteristic and topographic features. A wild blueberry field was selected to evaluate 

the impact of variable rate (VR) fertilization on plant growth and fruit yield. Slope variability of the field was 

determined using SMMS and slope map was generated in ArcGIS 9.3. Three management zones (steep slope, 

Z1; moderate, Z2 and low lying area, Z3) were developed based on slope variation and bare spots in the field. 

GPS-guided prescription map was developed in ArcGIS 9.3 to apply fertilizer rates (200,150 and 100 kg ha-1 

for Z1, Z2, Z3, respectively) in one half with VR fertilizer spreader and zero rate was allocated for bare spots. 

Other half of the field received the growers uniform fertilizer rate of 200 kg ha-1 for comparison. Leaf 

samples were collected at tip die-back stage from each management zone for both VR and uniform 

treatments and analyzed for leaf macro and micro nutrient concentrations. Plant growth parameters and fruit 
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yield were also collected from each management zone for both VR and uniform treatments. Most leaf 

nutrient concentrations were not significantly influenced by the VRA and were within the recommended 

optimal ranges. Fruit yield was also non-significant between two treatments, although mean fruit yield was 

higher in VR treatment as compared to uniform treatment. VR treatment received 42% less fertilizer than 

uniform treatment and could improve crop productivity. 

 

12-068. Mitigating Manure Contaminated Drain Discharge with Controlled Drainage 
Larry Geohring, Cornell University, ldg5@cornell.edu 

Land application of liquid manure can result in contamination of subsurface (tile) drain discharge and may 

cause environmental impact to receiving water. This contamination occurs rapidly following manure 

application, especially on soils exhibiting preferential flow characteristics and when precipitation follows 

shortly after manure application. Laboratory and field studies were initiated to better understand preferential 

flow processes and to quantify the extent of tile effluent contamination from liquid manure application. The 

laboratory leaching study consisted of replicated soil columns constructed with three different pore-size 

arrangements, and applying three different nutrient (liquid manure)application treatments. The field studies 

entailed adjusting controlled drainage structures to temporarily retain and control the tile drain discharge 

during the time of manure spreading. The laboratory study indicated phosphorus was leached most rapidly 

from soil columns with 3 mm diameter artificial macropores and from the liquid manure application with 3.5 

percent solids, as opposed to no and 1 mm diameter macropore arrangements with applications of liquid 

manure containing 7 percent solids or with inorganic phosphorus fertilizer. Although peak phosphorus loss 

from the soil columns was only 0.14 kg/ha, the peak concentration of total phosphorus was 3.1 mg/L. The 

primary benefit of temporarily raising the drainage weir control in the field studies appears to be one of 

delaying the drain discharge rather than having much effect on the effluent concentration. This implies the 

contaminant load can be reduced somewhat, the extent of which depends on the antecedent soil moisture 

condition and the timing of precipitation after manure application. The soil column leaching and drain 

effluent quality following manure application experiments will be discussed during this presentation along 

with current efforts to identify vulnerable drained soils and implement controlled drainage on livestock 

farms. 

 

12-069. Development of a System for Improved Resolution of Magnetic Resonance 
Elastography 
Francis Lee, Ohio State University Agricultural Technical Institute, lee.3304@osu.edu  

Magnetic Resonance Elastography (MRE) involves the combination of the imaging capabilities of the 

Magnetic Resonance Imaging (MRI) with physical vibration of organs and tissues at sound frequencies. The 

results of MRE allow non-invasive organ and tissue examination and diagnosis of pathology. At present, the 

technology is nominally limited to frequencies less than 100 Hz, which limits the resolution of the MRE. 

Need exists for the development of higher vibrational frequency capability. 

 

12-070. Gaseous Emissions from Agricultural Biomass Combustion: Influence of 
Biomass Characteristics 
Sébastien Fournel, Université de Sherbrooke, sebastien.fournel@irda.qc.ca 

As the price of fossil energy resources and the need to reduce the environmental impacts from energy use 

increase, biomass fuels have regained interest from Québec’s agricultural sector because of their renewability 

and overall zero carbon dioxide production. However, the current absence of emission factors for solid fuel 

combustion does not allow a sustainable development for energy purposes. The variety of existing furnaces 

complicates the establishment of such reference values. Besides the combustion technology used, the fuel 

characteristics also influence the quality and quantity of pollutants released to the atmosphere. If fuel size and 

density affect the combustion efficiency, the species, harvest date and conditioning have an effect on biomass 

chemical composition. Therefore, the objective of this paper is to describe the impact of biomass 

characteristics on both the chemical composition and gaseous emissions. The main findings are: 1) species 
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containing less nitrogen, chlorine and sulphur emit lower quantities of nitrogen oxides, hydrogen chloride and 

sulphur dioxide; 2) the biomasses harvested in spring instead of fall have lower nitrogen, chlorine, and sulphur 

concentrations but higher carbon concentrations; 3) torrefaction increases carbon content; 4) small biomass 

particles allow an optimal combustion. 

 

12-071. Gaseous Emissions from Agricultural Biomass Combustion: a Modeling 
Approach 
Sébastien Fournel, Université de Sherbrooke, sebastien.fournel@irda.qc.ca 

Previous researches have revealed that gaseous emissions differ significantly according to the combustion 

technology used and the characteristics of the biomass burned. In order to quantify atmospheric emissions 

from agricultural biomass combustion under different conditions, a prediction model based on fuel 

composition will be established. To do so, the model requires a detailed description of the thermochemical 

processes involved during biomass combustion. However, most technical articles on simulating combustion 

systems aim at optimizing design or operation, not predicting emissions. Moreover, these publications do 

not present the complete procedure from global equations to final models assuming that readers are skilled 

with mathematical models. Therefore, the objective of this paper is to give some clues about biomass 

combustion modeling to predict emissions at farm scale. The paper will present the existing mathematical 

models, an analysis of their approach and the requirements to achieve a successful prediction model. 

 

12-072. Mechanical properties of miscanthus (M. Giganteus) as related to fall harvest 
Shuai Zhang, Penn State University, szz118@psu.edu  

Switchgrass and miscanthus are dedicated energy crops. These high yield perennial crops can be planted in 

marginal lands and harvested once a year. To investigate the efficiency and energy consumption of existing 

harvest machines and develop new processing equipment, mechanical properties of these energy crops are 

needed. Dynamic properties including shearing, bending, and compression of plant stems were tested in 

laboratory using a specially-designed test device. Impact of loading speed and type of cutting knifes on test 

results were considered in this research. Results can be used to simulate or estimate energy/power needed 

for mowing and baling processes. 

 

12-074. Applying Reed Bed Technology to Treat Septage under Canadian Climatic 
Conditions 
Christopher Kinsley,University of Guelph,ckinsley@alfredc.uoguelph.ca 

Septage, the solids accumulated in septic tanks, has traditionally been applied to agricultural land without 

treatment in Ontario (Canada). New regulations will treat septage as a biosolids with strict pathogen, metal 

and nutrient limits to land application. Reed bed filters provide a promising alternative to treat septage. Two 

pilot reed bed filters and one pilot sand drying bed were constructed in the fall of 2006 in Eastern Ontario. 

The pilot filters have been studied extensively over a 5 year period with solid loading rates (38-157 kg 

TS/m2/yr) and hydraulic loading rates (1.9-6.4 m/yr) varied along with filter dose/rest period. The effect of 

plants (phragmites) on filter performance was also investigated. The system operates year round with the 

filters acting as sludge freezing beds during the winter months. Solids are accumulating in the beds at 20-25 

cm/year, with percent solids increased from 2.6 percent in raw septage to 23.0 percent in the dewatered 

septage. The dewatered sludge meets both metals and E.coli criteria for land application. Exceptional filtrate 

quality is consistently observed with removal rates of 99 percent for BOD5, TSS and TP and removal rates 

of 95% for TKN-N. Effluent water quality is comparable to a low strength domestic wastewater which can 

be easily be treated by any conventional municipal or onsite wastewater treatment system. Reed bed filters 

are a passive low cost technology which can effectively treat septage under cold climatic conditions. Reed 

beds are particularly applicable to rural communities were the stabilized sludge can be applied to 

agricultural land. 
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12-075. Protocol for Measuring the Impact of Agriculture on Local Air Quality 
David Wood, University of Guelph, woodd@uoguelph.ca 

Livestock production in the agricultural sector has been highlighted as a source and contributor of several 

atmospheric pollutants. These pollutants can have adverse health effects on humans but may also contribute 

to stress experienced by livestock. Several pollutants that are of interest include ammonia, particulate 

matter, gaseous acidic species, methane, and non-methane hydrocarbons. This paper presents a protocol for 

quantifying concentrations of several different chemical species in agricultural production facilities. The 

focus is on quantifying concentrations of these different species but it is of equal importance to accurately 

measure ventilation rates. To detect the pollutants, this protocol will include the use of Annular Denuders 

and Ion Chromatography for discrete measurements of ammonia, ammonium salts, and acidic species, 

Thermo-Electron Analyzers to detect methane, and non-methane hydrocarbons, sulfur dioxide, particulate 

matter and others. The analyzers need frequent calibration and maintenance which must be done on site. 

Calibration and changing of desiccant packs are essential to maintain consistent results, and in some cases, 

such as ammonia, moisture in the sample line can be detrimental to the analyzer and results. This protocol 

includes methods that will allow for a very robust and comprehensive assessment of air quality in 

agricultural livestock production facilities. 

 

12-076. Efficacy and Quantification of Break-Point Doses of Clarithromycin on 
Methicillin-Resistant Staphylococcus Pseudintermedius Biofilm Growth 
Suresh Neethirajan, University of Guelph, sneethir@uoguelph.ca 

Surgical site infections (SSIs) are an inherent risk of any surgical procedure and SSIs caused by 

Staphylococcus pseudintermedius are becoming the most common nosocomial infections in canines at the 

Ontario Veterinary College. An important underlying pathogenic factor for the development of SSIs is the 

ability of the bacteria to form a biofilm. Bacterial biofilms are complex communities of bacteria embedded 

within a self-produced carbohydrate matrix attached to biological or non-biological surfaces that can greatly 

impact the ability to treat infections. Clarithromycin eliminates biofilms formed by a wide variety of 

bacteria and has an effective break-point of 8mg/l on methicillin-susceptible S.pseudintermedius strains. In 

this study, we investigated the in-vitro efficacy of clarithromycin on 20 methicillin-resistant 

S.pseudintermedius (MRSP) isolates in-order to test eradication therapies against SSI related infections. 

MRSP isolates were sub-cultured and inoculated into tryptic soy-broth before addition to microtiter plates. 

Biofilm formation was quantified first through removal of planktonic bacteria followed by staining, then 

heat fixing, and finally with elution of biofilm-embedded bacteria before completion of an OD570 reading. 

To characterize the adhesion, MRSP isolates were grown on stainless steel orthopaedic screws exposed to 

antibiotics at various time points using Scanning Electron Microscopy (SEM). Visual and image processing 

evaluation of the SEM images revealed the ability of the MRSPs to form biofilm on the surface and between 

the screw threads. The quantitative assay results (P > 0.5126) suggest that the influence of clarithromycin in 

the remediation of MRSP biofilms was insignificant after a 24h growth period. The results of our study 

indicate that the MRSP biofilms exhibits higher resistance to clarithromycin in therapeutic doses. 

 

12-077. The Development of Emissions Factors for a Poultry Layer Facility 
Robert Morgan, University of Guelph, rmorgan@uoguelph.ca 

There has been a growing concern with emissions generated from commercial animal housing facilities. 

Two of the major pollutants of interest, from a human health perspective, emitted from these housing 

units are ammonia and size fractionated particulate matter. Quantification of these aerial pollutants is 

difficult due to variable climatic conditions, the number of animal species used in commercial operations 

and the wide range of management conditions used for each species. To narrow the scope of the research, a 

project was initiated to quantify the emissions of ammonia and particulate matter over a period of one year 

from a commercial poultry layer facility in the Wellington County region of Ontario, Canada. An onsite 

mobile trailer was used to house the continuous Thermo Electron Corporation Model 17i 

Chemiluminescence Ammonia Analyzer which collected in-house sample air via a heated sample line. 
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Concentrations of size fractionated particulate matter (PM10 and PM2.5) were measured with two optical 

particle trackers (TSI Incorporated DustTrak Model 8520 Aerosol Monitors) housed inside the barn. A Flow 

Assessment Numeration System (FANS) was used to quantify the exhaust from various sized ventilation 

fans used in the mechanical ventilated barn. The facility’s in-house conditions (i.e. average temperature, set 

point, and fan stage) were continuously monitored and used with the FANS data to develop a ventilation 

profile for the facility. Using the ventilation profile and the in-house concentrations, emission rates were 

developed that incorporate the diurnal and seasonal effects. Using the emission rates, emission factors were 

developed based on various activity levels such that the results can scaled to other facilities. 

 

12-078. Microwave Heat Processing Effects on Lentils 
Yamuna Sampathkumar, McGill University, yamuna.sampathkumar@mail.mcgill.ca 

Two different lentil cultivars were applied heat by microwave processing method for fixed temperature and 

variable time for evaluation of protein content, trypsin inhibitor activity(TIA) and in-vitro protein 

digestibility on red and green lentil flours. Microwave heating showed higher in-vitro protein digestibility in 

lentil flours at shorter period of heating by reducing maximum amount of TIA in lentils. The 95-100% 

reduction in TIA facilitate the maximum increase in protein digestibility after microwave heat processing. 

These results suggest that thermally processed legume flours have an ability to be added in food 

formulations and to utilize its cheap protein source for the growing population. 

 

12-079.  The Use Of Wavelet Transform In Trend Analysis Of Streamflow And 
Precipitation In Quebec And Ontario During 1954 – 2008 
Deasy Nalley, McGill University, deasy.nalley@mail.mcgill.ca 

This study aimed to investigate the possible trends present in the flow and precipitation time series from 

several stations in Ontario and Quebec, Canada. Monthly, seasonally-based, and annual flow and 

precipitation time series from a total of eight flow stations and seven meteorological stations were analyzed. 

In this study, the discrete wavelet transform (DWT) was used in combination with the MannKendall (MK) 

test in order to investigate the trends – the DWT was used to decompose the data into several periodic 

components, and the MK test was used to test the significance of each periodicity. Using the dyadic 

decomposition, the DWT method allows each time series to be broken down into its lowerresolution 

components, thus revealing the variation of the periodic components over time. The monthly time series 

were decomposed into seven dyadic levels; the seasonally-based and annual time series were decomposed 

into five dyadic levels. The analysis of the monthly and seasonally-based time series indicated the presence 

of long-term trends, as most of the approximation components were significant (α = 5%). Annual 

seasonality was strongly apparent, especially in flow time series. However, the analysis of the seasonally-

based series whose decomposition captured the fluctuations of the 1-year periodicity did not show a 

statistical significance. Finally, the analysis of the annual series revealed that only stations 04LJ001 (flow) 

and 7060400 (precipitation) showed statistical significance on the individual periodicity at D5 (32-year 

periodic component). Despite this, a few other stations also showed high absolute trend values (although not 

significant) at D4 or D5 that are close to +1.96 (the normal approximation value at α = 5%). These findings 

suggested that the long-term trends in the study area were affected by higher time periodic components. 

 

12-080. The Assessment of Aren (Arenga Pinnata Merr) Syrup 
Valerie Orsat, McGill University, valerie.orsat@mcgill.ca 

Aren tree (Arenga Pinnata Merr) is a type of palm tree growing in tropical areas such as Indonesia. 

Although considered as a minor forest species, the aren tree provides some important products which have 

great potential for export and of economical importance for Indonesia. Among its uses, the sweet sap is 

claimed to be the most important product which is usually consumed by the local people as a sweetener. The 

potential utilization of this plant as a sugar source has been recognized from its strong sugar content sap, 

from 15 to 20°, for that particular species of palm trees. The sap samples were collected from farmers in 

Tomohon, Indonesia. Total soluble solids and pH of the sap were measured. The sap was concentrated by 
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evaporation and during the boiling process the temperature was controlled. The evaporation process was 

discontinued when the syrup reached 66oBrix. Other syrup samples were considered such as syrup produced 

using a vacuum evaporator, syrup produced by a farmer and a syrup made from granulated aren sugar. The 

quality assessment of the aren syrups was monitored with brix, water activity, invert sugar, and color. Other 

parameters such as total sugar content, total phenolic content and antioxidant activity will also be presented. 

 

12-081. Lipase-Catalyzed Synthesis of Glycerides Via Poly-Esterification Of Free N-3 
Fatty Acids In A Solvent System 
Lizzette Moreno-García, Universidad Politécnica de Guanajuato, lmoreno@upgto.edu.mx  

Dietary ω-3 fatty acids are implicated as critical nutrients in the development of eye and brain function in 

infants. Epidemiological and intervention studies have shown that by increasing the intake of dietary ω-3 

fatty acids, the risk of coronary heart disease is decreased. The use of lipases on the enrichment and 

incorporation of n-3 fatty acids into glyceride structure; as well as the lipase regioselectivity and affinity for 

different substrates have been explored. Due to its similar activity towards the fatty acids having a different 

chain length and unsaturation degree, Candida antarctica lipase fraction B, has been successfully used for the 

production of n-3 fatty acids enriched glycerides. In this work, the effects of temperature (35 to 60˚C) and 

free fatty acids/glycerol ratio (1.5 to 2.5) on glyceride production were tested. The reaction was catalyzed by 

Candida antarctica lipase fraction B by a polyesterification reaction from glycerol and a preparation of n-3 

enriched free fatty acids from fish oil in a solvent system. According to our results, the production of 

triacylglycerols, 1,3-diacylglycerols and 1(3)-monoacylglicerols was affected by substrates molar ratio, while 

the production of triacylglycerols and 1(3)-monoacylglycerols was affected by both, substrates molar ratio 

and reaction temperature. Under our experimental conditions, the main product obtained were 

triacylglycerols with a concentration up to 0.9178 mM at 64°C and 2.5 free fatty acids/glycerol ratio. 

Additional trials could be carried out to study the effects of other factors affecting the rate and esterification 

level, such as solvent polarity, enzyme amount and water concentration. 

 

12-083. Influence of Pre-Drying On Oil Distribution Fractions In Fried Batter Coating 
Jamshid Rahimi, McGill University, jamshid.rahimi@mail.mcgill.ca 

Pre-drying has recently been used as a technique to decrease oil content of fried foods. The objective of this 

study was to evaluate the effect of initial moisture content of batter coating, when adjusted by predrying, on 

the surface, penetrated and total oil content of batter coating. A batter system with 65% wb initial moisture 

content was prepared, and it was pre-dried to three other moisture contents namely 60, 55, and 50% wb. 

Batter models were deep fried at 180°C in canola oil for different frying times between 0 to 5 min. Batter 

with 65% initial moisture content showed higher surface and total fat content, while its penetrated fat content 

was lower than other systems. The ratio of surface to penetrated oil content was also higher when 65% wb 

initial moisture content batter was deep fried. Lower initial moisture content, significantly lower total fat 

content was observed, that means pre-drying would decrease the total oil content of deep fat fried batter 

coatings. 

 

12-084. Determination of Pork Marbling Based on Image Texture Analysis 
Hui Huang, McGill University, hui.huang3@mail.mcgill.ca 

The requirement for online marbling assessment in pork industry has encouraged investigation on efficient 

techniques to assess pork marbling levels in a rapid, accurate, and objective way. For this purpose, an 

efficient and effective method was developed for determining pork marbling scores based on image texture 

analysis. In this study, a total of 53 pork loin chops were collected and their marbling scores were assessed 

subjectively by trained employees of the plant using the NPPC marbling standards. Digital RGB (red-green-

blue) images were captured for all pork samples and the loin area was segmented as the ROI (region of 

interest). Image texture features were extracted from ROI using an improved GLCM (gray-level co-

occurrence matrix) which allowed extracting image texture features from irregularshaped ROI without the 

influence of non-ROI area. A support vector machine (SVM) model was established to predict the marbling 
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scores based on the extracted image texture features. The high correlation coefficients of calibration and 

validation (0.81 and 0.80, respectively) demonstrated the potential of the proposed method for pork 

marbling determination. 

 

12-085. Effects of Chisel Plow Weight and Width, Depth of Tillage and Forward Speed 
on the Tillage Kinetic Parameters in a Sandy Soil 
Saleh Alsuhaibani, King Saudi University, salsuhaibani@gmail.com  

Tillage is a process of creating a desirable soil condition for seed germination and growth. The tillage of soil 

is considered to be one of the biggest farm operations as the tillage operation requires the most energy on 

the farm. Chisel plow is widely used by farmers as a primary tillage tool. Performance data for chisel plow 

operation is essential in order to reduce the cost of tillage operation. Field experiments were conducted 

using a fully instrumented MS 3090 tractor to measure the draft of three chisel plows in a sandy soil over 

wide ranges of plowing depths and forward speeds. The data were measured and recorded using an 

instrumentation system and data logger. The effects of plowing depth, plow width and weight and forward 

speeds on draft, unit draft, vertical specific draft, horizontal specific draft and coefficient of pull were 

evaluated. The results indicated that increasing the plowing depth and/or the forward speed increased the 

draft, unit draft and vertical specific draft. Also, increasing the plowing depth increased the horizontal 

specific draft and the coefficient of pull, while increasing the forward speed decreased the horizontal 

specific draft and the coefficient of pull. Both the width and weight of the blow have significant effects on 

these parameters. On the average, about 16.6% of the draft force was directed towards cutting the soil and 

83.4% was consumed in pulverization of soil particles. 

 

12-086. Sequential Remediation Processes for a Low Level Pesticide Wastewater 
Mariam Al hattab, Dalhousie University, mr957010@dal.ca 

The aim of this study was to develop a remediation system for the treatment of a low-level pesticide 

wastewater that uses available onfarm organic matter as an absorption media, is capable of reducing the 

concentration of the pesticide to a safe level and is economically viable for implementation by farmers. The 

absorption capacity of chopped hay and soybean to the fungicide captan was evaluated under batch 

conditions and the effectiveness of the composting process in depredating captan in contaminated organic 

materials was evaluated. The results showed that both hay and soybean plant residues were very effective in 

absorbing 99.2 and 98.5 % of captan form the wastewater after 4 hours, respectively. Because of its 

availability, hay can be used in an onfarm pesticide immobilization system that consists of shallow reinforced 

concrete pit (filled with hay) with steel bars across the top for machinery to roll onto and be washed. The 

wastewater can be retained for 24 hours which is a sufficient time for hay to absorb the captan. The 

contaminated hay can then be composted. The addition of used cooking oil raised the temperature of the 

composting mixture to 63°C. Small reductions in moisture content (from 60 to 58.9 %) and C:N ratio (from 

30:1 to 28:1) were observed while reductions of 18.92, 15.56 and 4.8 % in the volatile solids, total carbon 

total Kjeldahl nitrogen were achieved after 10 d of composting, respectively. About 92.4 % of the captan was 

degraded in the first 4 days of composting. Most of captan (92.4 %) was degraded during the mesophilic 

stage (first 3 days). The degradation rate constant for the mesophilic stage (0.724 d-1) was 2.74 times the 

degradation rate constant for the thermophilic stage (0.264 d-1). An onfarm windrow composting process 

would be very effective in degrading captan contaminated hay. The captan contaminated hay could be mixed 

with equal amount poultry manure or dairy manure to provide the required bioavailable carbon and nutrients 

for the composting process. Some used cooking oil could also be added to maintain higher temperature 

within the compost matrix. The windrows should be mixed on a daily basis to provide sufficient oxygen for 

the composting microorganisms. 
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12-087. Sequential Remediation Processes for Effective Removal of Oil from 
Contaminated Soils 
Abdel Ghaly, Dalhousie University, abdel.ghaly@dal.ca 

The object of this study was to develop a technology for the remediation of soil contaminated with petroleum 

hydrocarbons. The remediation method included three processes: (a) an effective soil washing process for the 

removal of the hydrocarbons from the contaminated soil, (b) an efficient water decontamination process 

using peat moss as an oil absorbent and (c) an effective bioremediation process for converting the oil in peat 

moss into carbon dioxide and water. The results showed that water is an effective solvent for the removal of 

oil from contaminated soil. It has also been determined that peat moss is an effective absorbent and could be 

used to remove oil from the contaminated water. Peat can absorb 12.6 times its weight liquid (water/oil). The 

bioremediation process was effective in degrading the oil into harmless carbon dioxide and water products. 

About 77.65 % of the THC were removed within 60 days of bioremediation. The mesophilic microbial 

population in the compost quickly acclimatized to the hydrocarbon as was evident from the immediate rise in 

the reactor temperature. The C:N ratio decreased from 30:1 to 12:1 indicating the degradation of organic C in 

the petroleum hydrocarbons and the peat. Urea was a very effective source of nitrogen in initiating and 

maintaining intense microbial respiration activity. A degradation model was developed and used to calculate 

the time required for a complete degradation. The model indicated that a total degradation of oil could be 

achieved within 68.5 days. 

 

12-088. Saving Energy with Natural-Air Grain Drying 
Robert Hansen, The Ohio State University, hansen.2@osu.edu 

The objectives of the poster are (1) to review proven justifications for drying shelled corn with natural air 

compared to using high-temperature drying systems that depend primarily on fossil fuels; (2) to discuss 

new technologies for controlling natural-air corn drying processes; (3) to outline the impact of recent 

changes in corn growing systems on drying requirements such as increasing electrical energy and fossil 

fuel costs, seed corn genetics, increased heat units (global warming) that lead to early dry down and; (4) to 

list the equipment and estimate the cost of the investment required to adapt existing storage bins to natural-

air grain drying bins; (5) to identify crops in addition to corn that can be dried successfully with natural air 

and finally, (6) to recognize the costs of over drying crops that are to be marketed commercially. 

 

12-089. Evaluation of Biochar Soil Amendments in reducing Soil and Water 

Pollution from Pathogens in Poultry Manure 
Shoieb Akaram Arief Ismail, McGill University, shoieb.ariefismail@mail.mcgill.ca 

This project addresses concerns from the Canadian public about the quality of water in regions where many 

agricultural operations are located. In Quebec alone, pollution of surface waters from non-point sources is 

the principal environmental problem in 33 priority watersheds identified within the Politique nationale de 

l’eau of Québec. In regions where numerous intensive livestock operations (ILOs) are found and manure is 

disposed by land-spreading, elevated concentrations of pathogenic bacteria may find their way into surface 

waters. Many of these pathogens are endemic in poultry and are difficult to eradicate from production 

facilities. Poultry manure is a reservoir of Campylobacter jejuni, Escherichia coli (including O157:H7), and 

Salmonella spp. Biochar, the charcoal produced from pyrolysis burning of biomass, is gaining global 

recognition due to its unique properties when applied as a soil amendment. Biochar possesses a large 

surface area and develops high surface charge as it weathers in soil. Biochar could play a potentially 

important role in controlling the mobility of pathogens in soil and water environment. Its half-life is 

estimated to be hundreds of years so it is expected that its role in reducing agricultural pollution could be 

very long-lasting, and hence very cost-effective. Here we see the fate of two Pathogens namely Escherichia 

coli and Salmonella spp. A method was developed for extraction of DNA from soil and for the 

quantification using Real time PCR with the targeted gene of interest being 16s rRNA. The Transport was 

seen in the laboratory by replicating field conditions using Vacuum Extractor. Three types of Biochar of 

different feed material were used for comparative analysis. 
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12-090. Effects Of Process Parameters On Densification Of Rice Husk At Medium And 
Low Die Pressures 
Michael Ngadi, McGill University, michael.ngadi@mcgill.ca 

Although rice husk, like many other waste biomass are abundant and have high calorific value, there is a 

major issue for utilizing them as fuel because of their low bulk density, low energy and difficulty in 

handling. Densified rice husk in the form of pellets or briquettes using binding agents will make rice husk 

an attractive bioenergy feedstock. In this experiment rice husk was densified at medium pressures to 

produce pellets and at low pressure to produce briquettes using gum arabica (acacia), groundnut shell, 

Afzelia africana aril (de-oiled) and paraffin wax as binders. The effects of process parameters (binder type, 

binder ratio, pressure, moisture content) on the density and water anti-permeability of the densified rice 

husk were studied. 

 

12-091. Environmental Metrics of Sustainable Food Manufacturing 
Oscar Rodriguez-Gonzalez, Rodriguez-Gonzalez Services, oscar@rodriguez-gonzalez.net  

Sustainometrics (or the science of measuring sustainability) is a discipline that has emerged to satisfy the 

need to have a scientific approach to apply metrics to the improvement of environmental, societal and 

economical aspects of a given activity. This field of study is starting to be applied to analyze sustainable food 

manufacturing. The objective of this presentation is to review the existing indicators and models that have 

been proposed to evaluate the sustainability of food manufacturing within its supply chain. An emphasis will 

be placed in the metrics utilized to evaluate environmental impact, resource utilization, and the techniques 

that can be used to facilitate the collection and analysis of the various types of data. 

 

12-092. Is GM Food Safe? 
Wei Que, Mcgill University, wei.que@mail.mcgill.ca 

Genetic modification (GM) of organisms is an outstanding scientific achievement of biotechnology and 

molecular biology in recent years. Genetic modification is generation of organisms by combining genes 

of different species using recombinant DNA technology. Genetic modification of plants can be carried out by 

different methods of molecular biology which have been widely discussed in the literature. In each case, it 

results in the presence of recombinant DNA, which produces new proteins. Unexpected and unintended effects 

can be seen with all methods of breeding. An undesired effect does not imply a health hazard, although clearly 

a plant expressing novel and unexpected characteristics warrant closer inspection prior to commercial release. 

Between 1997 and 2010, the total surface area of land cultivated with GMOs had increased by a factor of 87; 

from 17,000 km2 (4.2 million acres) to 1,480,000 km2 (365 million acres). 10% of the world's crop lands were 

planted with GM crops in 2010. In 2010, countries that grew the most transgenic crops were the United States 

(45%), Brazil (17%), Argentina (15%), India (6%), Canada (6%), and China (2%). The increasing trend in 

terms of growth of GM crops in North America requires closer examination for ensuring its safety. The first 

step in assessing the potential of an adverse outcome is to identify suspected compositional changes and then 

assess their potential for adverse health effects. The current safety assessment lies in comparing GM food with 

its conventional counterpart to identify uniquely different components. Currently, we can use high-

performance separation methods to analyze GM food or other various nucleotide-based amplification methods 

or protein-based methods. However, there is still a long way for us to go to ensure the safety of GM food by 

more accurate methods. 

 

12-093. Measurement of Environmental Impacts from the Land Application of Raw and 
Digestion Manure 
Anna Crolla, University of Guelph, acrolla@alfredc.uoguelph.ca 

The overall objective of this study was to quantify the environmental impacts associated with the land 

application of anaerobically digested dairy manure. Land application trials were conducted on twelve 

hydraulically isolated plots, where soil and subsurface drains were monitored for fate of pathogens and 
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nitrate migration. Odour emission and crop yields were also quantified. A suite of four pathogen indicator 

species (E.coli, Salmonella, Enterococci, C.perfringens) were selected to evaluate pathogen migration to 

surface and subsurface drains. Average geometric mean bacteria counts of 2.8 log E.coli, 1.7 log Salmonella, 

0.9 log Enterococci and 1.1 log C.perfringens were observed in the subsurface drainage waters. These values 

could be considered as indicative of background levels found in clay soil agricultural drainage waters. 

Bromide and E.coli NAR (nalidixic acid resistant) tracers have been implemented to track pathogen 

migration in soil and sub-surface waters. Flow-weighted mean nitrate concentrations in drainage waters 60 

days after the land application of raw and digested manure were measured over the past 4 years. Although the 

drainage water concentrations were observed to be typically below 10 mg/L, the digested manure plots did 

have higher flow-weighted mean nitrate concentrations in both surface and subsurface drains. This could be 

attributed to the higher concentration of ammonium-nitrogen typically attributed to digested manure. Lab 

simulation studies were conducted to determine surface odour fluxes from the land spreading of raw and 

digested manure. Using this criterion it was determined that digested manure had a low odour nuisance 

potential. Standard flux chamber and wind tunnel protocols and odour measurements will be presented. 

 

12-094. Econometrics for Efficient Buildings 
Mercedes Garcia Holguera, McGill University, maria.garciaholguera@mail.mcgill.ca 

Buildings´ efficiency, in terms of energy and matter use, affects the environment as well as economic and 

social structures; due to buildings implication in climate change, fossil fuel extraction and land-use change 

among others. The research described here, carried out at McGill University, approaches this problem from 

the ecomimetic perspective; i.e. taking natural ecological systems as inspiration, with the objective of 

minimizing entropy generation in architectural systems. The first phase of the research is dedicated to the 

analysis of current ecological hypotheses: i) ecosystems are driven primarily by solar energy or its "short-

cycle" derivatives; ii) ecosystems tend over time to optimize the export of entropy through the development 

of emergent networks of relationships between their components; iii) ecosystems tend toward increase in 

complexity over time, and are informatically rich; iv) ecosystem dynamics are thermodynamically efficient 

in that they generate little entropy as compared to processes that operate farther from reversibility; v) 

ecosystem components (organisms) can evolve and adapt. During the second phase of the research, 

analogies between ecological and architectural systems are considered in order to develop methods for 

increasing the thermodynamic efficiency of the latter. Analytical tools in this phase will include flow 

diagrams based on those introduced by H.T. Odum. This research has the potential to develop novel 

approaches that will modify the architectural experience, from conception to construction and use of 

buildings. Furthermore, the efficiencies that will be obtained can be expressed as solutions to environment, 

social and economic challenges. 

 

12-095. Cryogenic Pretreatments of Blueberries: Impact on Osmotic Dehydration And 
Quality 
Cristina Ratti, Université Laval, Cristina.Ratti@fsaa.ulaval.ca  

Moisture impermeability of blueberry skin is a barrier against moisture diffusion slowing down the drying 

process. The aim of this study was to investigate the impact of liquid nitrogen pretreatments on osmotic 

dehydration kinetics of two blueberry species, Vaccinium corymbosum L. and Vaccinium angustifolium 

Ait, and on the physicochemical quality of dehydrated fruits. Whole blueberries were thus pretreated with 1 

to 3 immersions in liquid N2 prior to osmotic dehydration for up to 8 hours in a sucrose solution (60oBrix, 

40oC). Non-treated blueberry samples were used as control. Water loss and sugar gain were followed during 

osmotic dehydration. Microscopy (light and electronic scanning) assessment and wax quantification of the 

blueberry skin were performed before and after the liquid nitrogen pretreatments. Retention of phenolic 

compounds and anthocyanins after osmotic dehydration was also measured. The number of immersions in 

liquid nitrogen was a main factor that accelerated kinetics of water loss. Depending on the blueberry 

species, a reduction of dehydration time up to 65% was obtained for liquid N2 treated samples when 

compared to control blueberries. Microscopic observations of the blueberry skin before and after the liquid 
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N2 pretreatment revealed a decrease of the cuticle thickness, dewaxing of the skin surface and the presence 

of micro cracks facilitating moisture and sugar transfer during the osmotic process. The dewaxing of the 

blueberry skin due to liquid nitrogen immersions was confirmed by wax quantification before and after the 

cryogenic pretreatments. Osmotic dehydration and liquid N2 pretreatments showed a slight decrease in the 

levels of phenolic compounds and anthocyanins compared to the fresh blueberries. 

 

 

12-096. Comparison of Biomass Handling Options: Round Bales and Rectangular Bales 
Jude Liu, Penn State University, jliu@engr.psu.edu  

Baling is a popular agricultural production to collect and store crops for variety of purposes. Baling 

technology and equipment have been used for harvesting herbaceous biomass. Costs and efficiencies 

associated with round baling and rectnagular baling were discussed including machinery cost, storage cost, 

field capacity, mass loss, and field working days. An Excel format of cost analysis worksheet was 

developed to help landowner make decisions. 

 

12-097. Correlation between Physical Compost Parameters and Gaseous Emissions 
Brendan Peachey, McGill University, brendan.peachey@mail.mcgill.ca 

Composting has the benefits of being less energy-intensive then thermal processing of the same wastes and 

yielding a useful product. If biodegradation is not thorough, however, the product can be biohazardous. 

Furthermore, gas emissions from composting can be potentially harmful to the environment, and to workers 

in composting facilities. The production of carbon monoxide (CO), for instance, is of specific concern. The 

objective in this research is to examine the relationship between physical compost parameters such as 

moisture and oxygen levels, compost maturity, and temperature, and the emission of gasses such as of CO, 

CO2, NOx and CH4. Conditions that minimize the physiochemical production of ozone depleting gasses 

and CO are relevant to the safety of compost facility workers and the quality of the environment. A multi-

stream FTIR gas analyzer will be used to determine the concentrations of gasses in the compost matrix and 

in the intake and exhaust streams of passively-aerated, pilot-scale compost reactors. Physical parameters 

will be monitored, such as the rate of gas throughput, compost temperature, and moisture content. A smoke-

tracer airflow meter will be implemented to measure the low flow rates, in order to determine the mass 

balance of the compost gas constituents. A detailed experimental design and preliminary results will be 

presented. 

 

12-098. Bioretention Systems In Montreal Tree Pits 
Maryam Kargar, McGill University, maryam.kargar@mail.mcgill.ca 

Montreal urban trees currently have a short life span because of soil compaction caused by sidewalk and 

road construction, and pedestrian traffic, and runoff polluted with heavy metals and deicing salts. Runoff 

from roads and sidewalks also carries pollutants to adjacent green areas and cause plant damage. 

Bioretention systems are a best management practice (BMP) for managing runoff. These vegetated soil 

systems reduce suspended solids, nutrients, and heavy metals by filtration, adsorption to soil particles, and 

biological uptake. A collaborative study between McGill University and the City of Montreal has as its 

objective the specification of a soil mixture for bioretention in urban tree pits. Bench studies using soil 

column extraction and biological toxicity tests will be used to measure heavy metal mobility and nutrient 

availability in the presence of deicing salt, in soil mixtures with various fractions of loam, compost and 

biochar. The soil mixtures, spiked with known quantities of heavy metals and salt, will be used in a 14- day 

phytotoxicity test based on the emergence and growth of barley (Hordeum vulgare). Based on the results of 

this study, an optimum soil mixture will be recommended for use as a bioretention medium in tree pits. A 

two-year study will monitor the actual function of the recommended soil in 48 tree pits in the Hochelaga-

Maisonneuve neighbourhood of Montreal by sampling from zero-tension lysimeters and logging 

environmental data. The results of the monitoring study will be used in planning large-scale deployment of 

soils for bioretention in Montreal tree pits. 
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12-099. Pullen Mill Natural Constructed Pool and Weir Fish Passage Project 
Daniel Baumert, USDA - Natural Resources Conservation Service, dan.baumert@me.usda.gov  

The Pullen Mill Fish Passage project is a natural constructed pool and weir fishway to provide fish passage 

primarily for alewives around the remnants of an old mill dam on the West Branch of the Sheepscot River 

in South China, Maine. A pool and weir fishway was designed to bypass around the dam restriction. The 

design incorporated existing topographic, geological, and soil features to provide a fishway constructed 

primarily from existing on site materials. Basic pool and weir fishway design principles were used to 

located and size the fishway. The design also had to incorporate the site access limitations and types of 

construction equipment that could be used. This presentation will discuss the Pullen Mill Fish Passage 

project from design through construction and the first year of operation monitoring. 

 

12-100. Guelph Intelligent Greenhouse Automation System 
Medhat Moussa, University of Guelph, mmoussa@uoguelph.ca 

In this paper, the Guelph Intelligent Greenhouse Automation System (GIGAS) is introduced. GIGAS’s aim 

is to automate labour intensive greenhouse tasks such as harvesting and maintenance. Other benefits also 

include enhancing product quality and reducing waste. GIGAS's design includes three components: An 

advanced machine vision system, an information and decision support system, and a human scale robotics 

arm equipped with a suitable end-effector. Early results from testing GIGAS will be presented as well as 

current challenges and future directions. 

 

12-101. A Logistics Roadmap For Biomass In Saskatchewan 
Joy Agnew, Prairie Agricultural Machinery Institute, jagnew@pami.ca 

The overall goal of this project is to identify the biomass supply chain for dedicated energy crops and 

agricultural residues. There is potential to significantly reduce our use of fossil fuels by utilizing biomass 

sources but the collection, processing, and transportation of bulky biomass materials needs to be optimized 

so they can be delivered to the biorefinery in a cost-effective manner. The study resulted in a detailed 

literature review outlining the potential yields and locations of biomass sources in Saskatchewan, agronomic 

factors for growing dedicated energy crops in Saskatchewan, and an analysis of the harvesting, collection, 

processing, densification, and transportation of biomass material. The presentation will outline the results of 

several case studies used to identify the most economical way to produce and transfer biomass material 

from the field to the factory. 

 

12-102. Analysis Of Groundwater Contamination With Nitrate Using Gleams: Case 
Study 
Kourosh Mohammadi, Coffey Geotechnics, kourosh_mohammadi@coffey.com  

A field experiment was conducted during the summer season of 2004 at agricultural research station, 

University of Tehran, karadj, Iran to study effect of different management system on nitrate leaching in 

sandy loam soil. In this study, the transport and fate of nitrate within the soil profile and nitrate leaching to 

out of root zone, were analyzed by comparing historic field data with the simulation result of the GLEAMS 

model. The model was used to simulate the performance of the nitrogen transport. In the analysis continues 

cropping with corn was assumed. Comparison between experimental measured and simulated state variable 

indicate that the nitrate concentration in the soil and nitrate leaching out of root zone are controlled by the 

field management practices. These practices include nitrate application rate, timing, type of fertilizer and 

irrigation practices. Comparison between observed data and simulated result conclude that, GLEAMS 

model after calibration is a useful tool to optimize nitrate application rate, resulting for the environment in 

an acceptable level. At the end because of GLEAMS's weakness at result presentation, GS+ Software was 

used. 
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12-104. Sensor Integration on a Single Head Wild Blueberry Harvester for Crop 
Characteristics and Topographic Features Mapping to Improve Crop Productivity 
Aitazaz F. Farooque, Dalhousie University, afarooque@nsac.ca 

Ground sensing technologies coupled with a differential global positioning system -DGPS- are able to deliver 

data of high spatial resolution that can be integrated with material delivery systems to facilitate real-time 

applications. Site-specific crop management can improve profitability and environmental protection of wild 

blueberry having large spatial variation in soil/plant characteristics, topographic features which may affect 

fruit yield. The objective of this study was to develop an integrated automated sensing system including 

ultrasonic sensor, digital color camera, slope sensor, RTK-GPS, custom software and laptop computer. The 

system was incorporated into a blueberry harvester to map plant height, slope, elevation and fruit yield 

simultaneously. The information obtained from the system will be used to identify factors causing crop 

performance decline in variable wild blueberry fields and to develop site-specific management zones based 

on easily measured field parameters for variable rate fertilization. Two commercial wild blueberry fields 

were surveyed in Central Nova Scotia to evaluate the performance of the system. Preliminary results 

indicated information obtained from the system could be used to implement site-specific management 

practices within the blueberry fields to optimize productivity while minimizing the environmental impact of 

farming operations. 

 

12-105. Quality Assessment Poultry Egg Using Spectroscopy and Maximum Likelihood 
(ML) Classifier 
Mohammad Aboonajmi, College of Abooraihan, University of Tehran, abonajmi@ut.ac.ir 

The objective of this research was to investigate the feasibility of transmission spectroscopy for Quality 

assessment of poultry egg. For this purpose special egg holder developed then Haugh Unit and storage time 

were nondestructively measured using transmission spectroscopy. To obtain a considerable variation in 

freshness, 300 eggs were stored at 2 environment: (5-C, 75R%H) and (24-C,40%RH). The 
nondestructive spectral measurements from 300 to 1100nm were compared with Haugh unit and storage 

time. For two group eggs, 30 eggs in each days were tested by spectroscopy and then also Haugh Unit was 

measured. Finally we developed our proposed algorithm to predict Haugh Unit by spectrum data as well as 

storage time prediction using our created database. The maximum likelihood method was compared with 

Partial Least square (PLS) which is already used for quality assessment poultry egg and shown that 

Maximum likelihood (ML) method is more effective for the experimental results. 

 

12-106. Role of Biochar–Soil Amendment in Reducing Hormone Pollution from Poultry 
Manure 
Sanaz Alizadeh, McGill University, sanaz.alizadeh@mail.mcgill.ca 

In the last decade, several cases of reproductive abnormalities and sexual dysfunction (e.g. feminization of 

male fish) have incited the concerns regarding the poorly documented but significant category of toxic 

contaminants known as Endocrine Disrupting Compounds. EDC’s toxicity at extremely low 
concentrations (ngL-1) has the potential to disrupt endocrine system function in a number of aquatic organisms 

and humans. Spreading of cattle and poultry manure on agricultural lands could lead to the disturbing presence 

of the sex hormones, natural steroids and estrogens in environment. Poultry manure contains a considerable 

amount of 17-β estradiol, estrone, testosterone and progesterone, all compounds with remarkable 

physiological effects. Lipophilic and thus poorly soluble in water, these hormones exhibit a high affinity of 

sorption to soil. However, the presence of these compounds in surface as well as groundwater bodies has 

recently been reported. The primary objective of this study is to evaluate the fate and transport of three 

poultry-based steroid hormones (17-β estradiol, estrone, and progesterone) in soil. We will examine the 

remediation potency of three different types of biochar on the sorption and desorption behavior of these 

hormones. The sorption/desorption process will be examined by carrying out batch equilibrium studies and 

fitting Freundlich and Langmuir sorption models. The results of our study have the potential to lead to novel 

remediation techniques for agriculture-based hormone pollutions. 
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12-107. Sugar Loss in Pipeline Transportation of Agricultural Biomass 
Amit Kumar, University of Alberta, Amit.Kumar@ualberta.ca 

Biomass based refineries have unique economics compared to the petrochemical refineries. The cost of 

production of fuels and chemicals from a biorefinery is a trade-off between transportation cost of biomass 

and the capital cost of the plant per unit output. This trade-off leads to an economic optimum size of a 

biorefinery at which the cost of production of fuels and chemicals are lowest. These large scale biorefineries 

would need significant quantities of biomass to be transported to a central facility. Cost of transportation of 

biomass by truck is high and do not have economy of scale benefits and hence would be prohibitive. 

Pipeline transport of biomass in the form of a slurry helps in reducing the cost of transportation due to 

economy of scale benefits in the capital cost of the pipeline. It helps in aggregation of biomass and 

reduction of road congestion. The concept of pipeline transport of biomass involves chopping of the 

biomass, classification to appropriate sizes, mixing with water to form slurry, and pumping through 

pipeline. This study aims at assessment of sugar loss from the biomass during pipeline transportation and is 

based on a 2” pipeline loop on a lab-scale. For this purpose, slurry was sampled at different concentrations 

and particle sizes. It was observed that three types of sugars: Glucose, Xylose, and Arabinose, together with 

Lactic and Galactronic acids, are released into process water. Xylose is the most abundant sugar with 0.741 

mg/ml for 1/8" corn stover after 24 hrs continuous pumping. The research is currently focused on 

development of empirical formulae capable of correlating quality/quantity of sugar released, to particle size, 

slurry concentration, and pumping velocity. 

 

12-108. Variation in Moisture Content and Inorganic in Forest Harvest Residues Piles 
Amit Kumar, University of Alberta, Amit.Kumar@ualberta.ca 

The overall objective of this research work is to characterize the inorganics (Na, K, Ca, and Mg) and 

moisture content in the forest harvest residues of Alberta’s boreal forest. Forest harvest residues are the 

limbs, tops, branches and twigs which are generated during the logging operations in the forest. Reduced 

moisture content in these residues helps in reducing the transportation cost and improving the heating value 

of residues. On the other hand, decreased inorganics content in residues would substantially reduce the 

operational difficulties of combustion and gasification of biomass. Therefore, determination of an optimum 

point i.e. the point at which inorganics and moisture contents are optimum would help in deciding the point 

of removal of these residues from the forest for its utilization in a biorefinery. Two residue piles are being 

monitored at Drayton valley, Alberta. Samples were collected bi-weekly between over a six month period 

starting in spring when these residue piles were created. Samples were taken from all four directions of the 

piles. For any given direction, samples were collected from both inside and outside of the piles. Samples 

were separated in three different sizes: small (leaves and foliage), medium (branchlet), and large (branch 

and stem). The lowest level of moisture content (20 and 23 wt.% respectively, for pile #1 and pile #2) from 

the piles can be achieved during the period of early September. It was found that, foliage and branchlet has 

significantly higher amount of ash and inorganics content compared to the branch and stem. 

 

12-109. Airflow in Broiler Houses for Salmonella Risk Reduction: Measurements and 
Simulations 
Hubert Montas, University of Maryland, montas@umd.edu 

Airflow measurements performed at litter level and at one meter in height, along longitudinal transects, 

inside broiler houses of the Eastern Shore of Maryland, are presented and compared to the results of 

numerical simulations. The simulations are performed by solving the steady-state, k-epsilon form of the 

Reynolds-Averaged Navier-Stokes (RANS) equations, in 3-D, using Taylor-Hood tetrahedral elements. 

Areas of low airflow velocities, that are potential hot spots for Salmonella, are identified from 

measurements and simulations, and possible strategies for remediating them are investigated. The potential 

of Ventilation Regime Management (VRM), and other techniques, to eliminate Salmonella hot spots, 

uphold broiler health, and increase house productivity is discussed based on these results. 
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12-110. Sorting out Anaerobic Digester/Manure Separation/Manure Composting 
Options 
Stanley Weeks, Stanley A. Weeks, LLC, sweeks1997@aol.com 

This presentation will compare alternatives to consider for manure management systems, with a different 

approach that includes anaerobic digestion as one component of a complete system. It is suggested that 

manure liquid/solid separation be the first step of a process that will include anaerobic digestion of only 

separated liquids. Economics of separated solids use for either bedding or a cash crop will be evaluated, and 

energy ecomonics will be only one component of the system. 

 

12-111. Characterizing Airflow Paths in Grain Bulks 
Charles Nwaizu, University of Manitoba, umnwaizu@cc.umanitoba.ca 

Modeling of airflow resistance in bulk grain requires knowledge of the size, shape, length and ultimately the 

tortuosity of air flow path in the grain bulk. In this study, experiments will be carried out to determine these 

characteristics of airflow path by analyzing the digital images of the flow paths obtained with high speed 

camera. A 27X25 X2cm rectangular box made with Plexiglas is used as the grain container (bin) to simulate 

two – dimensional air flow. Colored smoke with approximate the same density as the air is introduced into 

the grain bulk for the visualization of the airflow in the grain bulk. The effects of the airflow rates and the 

grain filling methods on flow paths will be studied. Pea grain with a moisture content of 6.3% on wet basis 

will be used in the study. The images of the visualized airflow patterns captured with the high speed digital 

camera will be processed using MATLAB image processing algorithms to analyze the video images frame 

by frame for the measurement of the sizes, shapes and lengths of the different flow paths, as well as air 

velocities. 

 

12-112. Engineering Partnerships for Dam Safety 
Christie-Lee Hazzard, Ducks Unlimited Canada, c_hazzard@ducks.ca 

A unique collaborative effort between industry and conservation organizations is developing out of the 

shared commitment to the critical issue of public safety around dams. Over the last century, data has shown 

that the primary threat to human life associated with dams is NOT the failure of a dam, but rather, poor 

choices by individuals with respect to their personal safety at or near dams. On August 24th, 2011 the 

Province of Ontario (lead by the Ministry of Natural Resources) released new guidance with respect to "best 

practices" to provide guidance to dam owners in the Province for ensuring the ongoing safety of dams and 

public safety while engaging in activities around dams and water control structures. A diverse group of 

organizations representing owners of dams of all sizes in Ontario has precipitated some unexpected exciting 

partnerships. Ducks Unlimited Canada is Canada’s leading wetland conservation organization and, in 

Ontario, has the responsibility for more than 600 dams. Ducks Unlimited Canada, the Ontario Water Power 

Association, Conservation Ontario, the Ontario Ministry of Natural Resources and Ontario Power 

Generation are discussing opportunities to partner to maximize the impact of the safety message. 

 

12-113. Corn Yield Response to Drainage and Subirrigation in Southern Manitoba 
Ramanathan Sri Ranjan, University of Manitoba, sri ranjan@umanitoba.ca 

Tile drains are commonly used in humid regions to deal with high water tables. However, high-value crops 

could benefit from subsurface drainage even under semi-arid conditions where the high intensity rainfall 

causes the water table to rise within the rootzone. In southern Manitoba, seasonally high water table with 

high salinity has led to salinization of the rootzone, making subsurface drainage an attractive option to 

increase yields. The objective of this research was to evaluate agronomic performance of corn under water 

table management using subirrigation/tile-drainage. Four treatments were tested in this experiment: (i) no 
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drainage with no irrigation (NDNI; control), (ii) no drainage with overhead irrigation (NDIR), (iii) free 

drainage with overhead irrigation (FDIR), and (iv) controlled drainage with subirrigation (CDSI). The 

impact of these treatments on crop performance, measured by yield, kernel quality, plant biomass, and plant 

height, were evaluated over two growing seasons. In the first year, which was 57% wetter than 30-year 

average, yields were 8.48 (NDNI), 10.36 (NDIR), 10.10 (FDIR), and 9.22(CDSI) Mg ha–1. Uncontrolled 

surface runoff accumulation may have affected some of the treatments. The treatment blocks were isolated 

by berms to prevent surface runoff accumulation in the following year. In the second year, which was drier-

than-normal, yields were 9.25 (NDNI), 10.47 (NDIR), 11.28 (FDIR), and 9.49 (CDSI) Mg ha–1. Under 

drier-than-normal conditions, overhead Irrigation seemed to have more impact on yield, with drainage 

giving an additional advantage in the early part of the season. 

 

12-114. Potato Yield under Tile Drainage, Overhead Irrigation and Subirrigation 
Ramanathan Sri Ranjan, University of Manitoba, ranjan@cc.umanitoba.ca 

Potato is an important high value crop in Manitoba. Both lack of, and excess of soil water could lead to plant 

stress, reduced yield and poor quality. Several millions of dollars have been paid out as insurance claims due 

to drought and inundation. Since potato is very sensitive to smaller fluctuations in soil water content yield and 

quality can be improved by better water management strategies. The objective of this study was to evaluate 

four different water management treatments on Potato yield. They were no drainage with overhead irrigation 

(NDIR), free drainage with overhead irrigation (FDIR), controlled drainage with subirrigation (CDSI), and no 

drainage and no irrigation (NDNI) as control. The study was conducted in a farm located in Sothern Manitoba 

on a fine sandy loam. Tile drains were installed at a depth of 0.9 m in November 2009. Controlled drainage 

and subirrigation were carried out with a targeted water table depth of 0.6 m using drainage control structures, 

while a travelling gun system provided overhead irrigation. Potato yield and groundwater table depth data 

were collected. Yield for the different treatments are: 50.01 (NDIR), 53.58 (FDIR), 46.78 (CDSI), and 40.44 

(NDNI) MT/ha. When compared to the control, a yield increase between 15-32% was observed in 2011 in the 

treatments with better water management. 

 

12-116. Design of a Reusable Multilevel-TDR Probe for Measuring Soil Water Content 
Idris Adelakun, University of Manitoba, umadelak@cc.umanitoba.ca 

The application of time domain reflectometry (TDR) technology in measuring volumetric water content 

(VWC) in the soil has been accepted as a standard method due to its reliability and ease of operation. The 

TDR measures soil water content by measuring the travel time of an electromagnetic step pulse through a 

wave guide embedded in the soil. Due to the damage to the cable during the removal of the TDR probe from 

greater depths, the probes cannot be reused. The main objective of this study was to design, construct and 

evaluate the performance of a multilevel TDR probe by embedding the wave guide on the outside wall of a 

3/4” PVC pipe and running the cable through the interior of the pipe as a way to protect the cable. The 

length of the stainless rod at the centre was 60mm and the outer two stainless rods were 63mm in length. 

The rods were embedded in a groove made on one end of a 200 mm section of PVC pipe. The ends of the 

stainless steel rods were directed through the wall to protrude inside the pipe. The coaxial cable was 

soldered to the wave guide ends protruding inside the pipe though one end of the section of PVC pipe. 

Fifteen sections of the TDR miniprobes were designed and tested. Several such sections of PVC pipes can 

be attached in series to create the multilevel probe which will protect the cable from being damaged during 

installation and removal. The multilevel probes were tested in the laboratory and compared with the 

gravimetric water content. The fitted straight line from the regression analysis between the TDR and the 

gravimetric water content resulted in good correlation with the coefficient of determination of R2 = 0.96. 

This multilevel probe is cost effective, re-usable and can measure soil water content at many different 

depths. Keywords: Time domain reflectometry, volumetric water content, Gravimetric water content. 
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12-117. CFD Modeling of Liquid-Liquid Two Phase Flow in Biodiesel Production 
Peter Adewale, McGill University, olusola.adewale@mail.mcgill.ca 

 

The understanding of most transesterifcation reactors performance is a great challenge due to the 

multifaceted liquid-liquid reaction mixture that is affected by mass transfer, reaction kinetics and 

component solubility. In this study a CFD model in COMSOL 4.2a to have insight to the liquid-liquid flow 

regime observed in the reaction medium would be developed. There are two possible approaches that can be 

used to study phase interactions and phase separation of immiscible liquid droplets in other liquid: Eulerian-

Eulerian and Lagrangian particle tracking method. Eulerian-Eulerian model is chosen because it is suitable 

for cases where the volume fraction of the dispersed phase is high and widely varies. The geometry of the 

tubular reactor for this model is of diameter 15 mm and length 4 m. The dispersed droplets diameter is 

assumed to be 0.05mm. The flow phenomenon would be model in 2D to monitor the volume of fraction of 

dispersed and continuous phase at strategic positions in the reactor. 

 

12-118. Thermal Properties of Lignocellulosic Biomass Barley Straw 
Kingsley Iroba, University of Saskatchewan, kli931@mail.usask.ca 

Lignocellulosic biomass barley straw is a complex formation of cellulose, hemicellulose, and lignin. The 

lignin acts as an external crosslink binding hemicellulose and cellulose with cellulose positioned at the inner 

core of the structure. The lignocellulosic nature provides mechanical strength to plant cell walls, and makes 

it naturally resistant to the microbial and enzymatic degradation during hydrolysis and fermentation 

processes. This necessitates pretreatment of lignocellulosic biomass prior to hydrolysis and fermentation. 

Pretreatment is generally aimed at breaking down of the lignocellulosic matrix. Pretreatment of 

lignocellulosic biomass involves the application of heat and the response to heat transfer is dependent on 

thermal properties of the biomass. Therefore, the thermal properties of lignocellulosic biomass were 

determined. The thermal conductivity was measured using an assembled thermal conductivity probe at 

temperatures ranging from 25 to 90oC. The specific heat capacity was investigated using the differential 

scanning calorimetry (DSC) at temperatures ranging from 25 to 90oC. The measurement was done with five 

levels of ratio (1:4-1:8) of biomass to NaOH solution and three biomass screen size (0.354, 0.8, & 1.6 mm). 

These are essential thermal properties required for optimization of processes involving heat transfer. 

Keywords: lignocellulosic biomass, pretreatment, thermal conductivity, specific heat capacity, and thermal 

diffusivity. 

 

12-119. Finite Element Modelling And Simulation Of A Natural Ventilation Greenhouse 
Satyanarayan Dev, McGill University, satyanarayan.dev@gmail.com  

Greenhouse production is a favourable technique for growing crops in places where extreme weather 

conditions are an issue and is gaining increasing importance in the agricultural industry. A uniform indoor 

microclimate allows optimum production of horticultural plants with uniform product quality, which facilitates 

an organized harvest. Improved control of the climatic variables result in higher standards of quality and more 

efficient production. Natural ventilation involves the exchange of air between the inside and outside of a 

greenhouse due to temperature and wind gradients, as well as the movement of air within the greenhouse 

including heat exchange between the vegetation and the interior greenhouse air. Winds dominate the 

ventilation process depending on its velocity. The effects of side vents, roof vents and greenhouse size and 

scaling on natural ventilation are not clearly understood. Proper ventilation rates and a uniform growing 

environment are, nonetheless, strongly influenced by such design elements. Therefore studies on natural 

ventilation for existing greenhouse designs and a new proposed design of a greenhouse were conducted using 

a Computational Fluid Dynamics model to evaluate airflow patterns and ventilation rates within a small-scale 

greenhouse and a multi-span greenhouse for varying temperatures and external wind speeds. The simulation 

results were validated using data available in the literature and data collected from existing greenhouses. These 

simulation models can act as a valuable optimization tool for various design parameters involved in designing 

and building multi-span greenhouses. 
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12-120. Air-Steam Gasification Of Dried Manure-Straw Mixture 
Samy Sadaka, University of Arkansas, ssadaka@uaex.edu 

High moisture content of dairy manure (>90%) is one of the limiting factors which diminishes its utilization 

in the gasification process. Adding wheat straw to manure to adjust its moisture content to about 60% then 

applying the biodrying technique resulted in a significant reduction of manure moisture content to about 

30%. The resulted material was further air dried to about 15% and gasified in an auger gasification system. 

Air-steam mixture was used as the gasifying agent. The effects of steam to air ratios (0.05, 0.15 and 0.25 

kg/kg) and reactor temperatures (800, 900 and 1000 oC) on the producer gas quality and quantity and char 

and tar production rate as well as the overall mass and energy balances were investigated. The results of this 

study will be presented. 

 

12-121. Detection of Callosobruchus Maculatus (F.) Infestation in Mung Bean (Vigna 
Radiata) using Thermal Imaging Technique 
Vellaichamy Chelladurai, University Of Manitoba, vellaich@cc.umanitoba.ca 

Mung bean (Vigna Radiata) is a major pulse crop grown in India and other parts of the world and consumed 

by human beings for its high protein content. Cowpea seed beetle (Callosobruchus Maculatus (F.)) causes 

major portion of storage losses in pulses. Detection of cowpea seed beetle at early stages of its life stages 

could help to implement suitable control practices for insect disinfestations in order to minimize the storage 

losses. Thermal images of mung beans infested by egg and larval stages of Callosobruchus Maculatus (F.) 

were acquired using an infrared thermal camera. More thermal images will be acquired for later life stages 

(pupa and adult) along with control samples and then thermal features will be extracted. Classification 

models will be developed using statistical and artificial neural network classifiers from these extracted 

features to classify different stages of infestation. 

 

12-122. Modeling Runoff Water from Wintering Pens In Cold Regions 
Frédéric Pelletier, IRDA, frederic.pelletier@irda.qc.ca  

Wintering pens (WP) are a widely used, economical and simple method for rearing cows and calves during 

winter. A previous study performed on a period of five winters showed that the combination of a WP and a 

vegetative filter strip (VFS) may require some modifications in areas of large amounts of precipitation 

during winter. The snowmelt in spring is a critical period generating significant quantities of water that are 

not absorbed by the VFS. The results showed that more than 70% of the annual volume of runoff from WP 

and VFS occurred during the months of March, April and May, accounting for more than 80% of the annual 

nutrient loads analyzed (NH4-N, NO3-N, TN and P). The construction of a settling basin following the WP 

to store all runoff produced by snowmelt in spring is not economically viable. In order to optimize the 

design of the basin, a model was developed to predict the daily amounts of runoff water from the WP. The 

model takes into account: temperature, liquid and solid precipitations, evaporation, snow on the ground, 

snowmelt rate, infiltration and runoff. Data collected during the five winters of the previous study have been 

used to fix the model parameters. This paper will present the methodology used to develop the model and 

the different scenarios of runoff water management studied. Considering the results obtained with the 

model, it is not necessary to design a basin to store the entire volume of runoff produced by the melting of 

the snow. The data analysis demonstrates that it is possible to reduce the volume of the settling basin while 

minimizing environmental risks and construction costs. 
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12-123. Technical and Economical Comparison Of Manure Characterization Methods For 
Proper Field Application 
Martin Belzile, IRDA, martin.belzile@irda.qc.ca 

The appropriate field application of manure can allow producers to convert an agricultural waste into a 

valuable nutrient. However, to ensure adequate fertilization of cultures and proper application rates in the 

field, the chemical composition of the manure must be determined. In Quebec, two choices are available for 

producers: direct manure characterization or the use of reference values. By quantifying limiting elements in 

the manure, such as phosphorous, the use of equipment for rapid manure characterization could provide 

application rates in agreement with crop needs and soil capacity. However, even though this opportunity 

seems to interest many producers, the costs associated with the use of such technology are poorly 

documented. The aim of this project is to compare technically and economically methods of manure 

characterization for proper field application. Different scenarios were established for which direct manure 

characterization is advantageous. A detailed literature review was then conducted to identify rapid methods 

for determining the fertilizer load from manure application (flow and concentration). Finally, the different 

characterization methods were evaluated and compared using both technical and economic analyses with 

regards to each of the selected scenarios. The results of the literature review and of the technical and 

economic analysis will be presented at the conference. 

 

12-124. Effects of Agricultural Water Management Systems on Greenhouse Gas 
Emissions in Eastern Canada 
Eduardo Ganem Cuenca, McGill University, eduardo.ganemcuenca@mcgill.ca 

Irrigation and drainage are necessary in Eastern Canada, where supplemental irrigation and artificial 

subsurface drainage is oftentimes required for the production of high value horticultural crops. While these 

water management practices are essential for crop production, particularly for tender fruit and vegetables, 

there is minimum information on how irrigation and controlled drainage influences greenhouse gas (GHG) 

production and emissions. This uncertainty presents economic risks to agricultural producers, and 

environmental risks to habitats and ecosystems. The principal objective of this research is to ascertain the 

effects of different irrigation and drainage practices on N20, C02 and CH4 emissions, and C sequestration, 

on mineral and organic soils. The project will be conducted through field measurements at sites in Nova 

Scotia, Quebec, and Ontario. Sites will comprise combinations of surface drainage, subsurface drainage, and 

sprinkler, surface drip, and subsurface drip irrigation and subirrigation. Soil surface GHG fluxes will be 

collected by a non-flow-through non-steady-state chamber method. The N2O, CO2, and CH4 concentrations 

in the samples will be analyzed on a gas chromatograph. GHG mitigation technologies will be tested and 

evaluated at the same sites, and socio-economic studies will evaluate cost effective measures for crop 

producers. The technologies and BMPs developed will be evaluated for their ease of implementation 

through roundtable discussions, surveys and interviews with agricultural producers. Seasonal agricultural 

GHG emission measurements will be further evaluated using statistical analysis software and computer 

modelling. A collaborative approach between agricultural producers, researchers and all stakeholders 

promotes the development of regional, national and international knowledge networks. 

 

12-125. Biochar Reduces Nitrous Oxide Emission through Denitrification: A Laboratory 
Experiment 
Hongyuan Deng, McGill University, hongyuan.deng@mail.mcgill.ca  

Biochar application to agricultural soils is gaining acceptance as a method to increase the soil organic C 

reserves, thereby mitigating climate change. Biochar-amended soils have lower nitrous oxide (N2O) emissions 

in many cases, but the mechanisms are not well established. Denitrification, the microbiallymediated reduction 

of NO3 to N2, is the dominant source of N2O emitted from agricultural soils. The aim of our study was to 

determine the influence of biochar on denitrification and elucidate possible mechanisms. The experimental 

unit was a flask containing 20 g of soil mixed with biochar, with the following treatments: 2 soil types (surface 

and subsurface soil), 4 biochar rates (0, 0.2, 0.4 and 0.6 g), 2 nitrogen fertilizer rates (0 and 100 mg NO3-N) 
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and 2 acetylene levels (0 and 10% headspace), arranged as a full factorial with 5 replicates. Soil moisture 

content was adjusted to 84% water-filled pore space, headspace was flushed with argon and acetylene added 

(10% treatment only) and flasks were incubated at 25oC for 24 hours. Headspace gases were sampled from 

each flask at 0, 2, 4 and 6 hours after the incubation ended and the N2O concentration was measured with a 

gas chromatograph. There was a significant reduction in N2O emission with increasing rate of biochar in the 

surface soil but not in the subsurface soil. The difference suggests a smaller denitrifying community or less 

available substrates in the subsoil. These results suggest biochar can affect denitrifying activities and thus 

reduce the N2O emission from soil. 

 

12-126. Steady-state Model for Ammonia Removal from Swine Facility Air with a Cross-
flow Biotrickling Filter: Calibration and Validation 
Stéphane Lemay, Institut de Recherche et de Développement en Agroenvironnement, 

stephane.lemay@irda.qc.ca  

Although mathematical modelling of biological methods for waste air treatment has been widely studied, 

application of biotrickling filter models to the treatment of swine facility air is still very limited. Thus, a 

steady-state model that describes the behaviour of a cross-flow biotrickling filter in removing ammonia 

from the air exhausted from pig barns was developed. The model depicts the fate of ammonia in the gas 

phase, liquid phase and biofilm of the system as it is absorbed from the air to the trickling liquid, diffuses 

from the liquid phase to the biofilm, and is degraded in the biofilm by the microorganisms. This study 

specifically deals with the calibration and validation of the model. The model calibration and validation 

were performed using different sets of data collected from the six pilot-scale biotrickling filters, which were 

treating waste air from bench-scale pig chambers. The data utilized were the results of the six separate trials 

(where each trial lasted for seven weeks) carried out in these air treatments units at various operating 

conditions. The complete results of the calibration and validation will be presented in the full paper. 

 

12-127. Steady-state Model for Ammonia Removal from Swine Facility Air with a Cross-
flow Biotrickling Filter: Model Development and Sensitivity Analysis 
Stéphane Lemay, Institut de Recherche et de Développement en Agroenvironnement, 

stephane.lemay@irda.qc.ca  

Biological methods have been found more economical and efficient in treating large volume but less 

concentrated waste gases such as those emitted from swine production. Yet, despite their advantages, they 

are limited by some operational problems. Nevertheless, the use of mathematical models helps reduce the 

impact of these limitations since models can be used not only to describe and predict process performance 

but also to identify relevant parameters for a better design and process optimization. Thus, a steady-state 

model was developed to describe the removal of ammonia from pig house exhaust air in a cross-flow 

biotrickling filter. The model takes into account the transfer of ammonia from the air to the trickling liquid, 

the diffusion from the liquid phase to the biofilm, and the degradation in the biofilm by the immobilized 

microorganisms. Mass balance equations in the gas, liquid, and biofilm phases of the treatment system were 

formulated to describe these processes. The derived differential equations were solved using finite 

difference method and a computer code was written in Visual Basics for Applications (VBA). A one-at-a-

time sensitivity analysis showed that the mass transfer coefficient and the fraction of the wetted surface area 

of the packing media strongly affect the removal of ammonia. These results can then be used to improve the 

design and operations of the biotrickling filters in removing ammonia from waste air. 
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12-128. Investigating The Impact Of Multi-Day Residence Periods On Intermittently 
Operated Slow Sand Filters 
Candice Young-Rojanschi, McGill University, candice.young@mail.mcgill.ca 

Intermittently operated slow sand filters (IOSF) are among the most promising household drinking water 

treatment systems for developing world applications, with approximately 200 000 in use in over 70 

countries as of 2009. Existing guidelines require users to run the filters with a residence time of 12 to 48 

hours. Research to date has examined the impact of shorter residence periods (e.g. 6, 12, 24, and 36 hours) 

with no studies in the peer-reviewed literature reviewed found to have exceeded 36 hours. The present study 

looks at the impact of extended residence periods. Nine sand columns were constructed with sand properties 

and depth matching that recommended for field IOSFs. The columns were randomly distributed to be 

operated with one of the three residence periods (24, 48, or 72 hours). The columns were operated for 84 

days from November 2011 to February 2012. Columns were fed with lake water supplemented with E.coli 

B (ATCC# 11303). Influent, effluent, and control samples were tested for a range of parameters including 

E.coli colony forming units, turbidity, pH, electroconductivity, dissolved oxygen, N-NH4, N-NO3, N-NO2, 

and total carbon. Hydraulic conductivity and dissolved oxygen of pore water were measured for different 

sand depths within the beds every six days. Preliminary results will be presented. Household operation of 

technologies is rarely optimal. It is critical to have a strong understanding of the consequences of non-

optimal operation before distribution to users, especially if it may unintentionally expose users to pathogens. 

 

12-129. Do We Need New Approaches For Hydrologic Design? 
Glen Warner, University of Connecticut, glenn.warner@uconn.edu  

Current design of hydraulic structures centers on selection of a Recurrence Interval (RI) and an eventbased 

rainfall intensity for an assumed critical duration. The available intensity-duration-frequency (IDF) curves 

are based on analyses of historic precipitation records in the vicinity of the project without regard to the type 

and seasonality of storm or non-stationary long-term precipitation. Different types of storms (e.g. nor’easter, 

intense convective, tropical storm/hurricane) are expected to have different IDFs as well as occur at 

different probabilities for a given antecedent wetness condition. In addition, new approaches in risk 

management including an adaptive design using a flexible RI combined with an assessment of the 

consequences of design exceedence may be needed, particularly with potential future changes in rainfall 

amounts and intensities. 

 

12-130. Biological Optimization 
Arthur Johnson, University of Maryland, artjohns@umd.edu 

The paradox of biology is this: living things are huge consumers of energy, yet they optimize almost all 

functions to wring as much benefit as they can from each energy unit. Within an organism this optimization 

process can be seen in various physical activities, neural processes, and genetic codes. Optimization of 

benefit to cost is also responsible for allometric relationships among groups of similar individuals. 

Ecosystems can also be considered to be optimized to achieve maximum utilization of energy and nutrient 

inputs for the associated mélange as a whole through the internal utilization of individual waste products as 

nutriments for other individuals. To realize this aspect of biology can lead to biological engineering designs 

closely aligned with natural processes. 

 

12-131. Berries Grown on SweetAire Farm 
Arthur Johnson, University of Maryland, artjohns@umd.edu 

Customer demand for berries remains very strong, and berries attract customers for the sale of other fruits. 

SweetAire Farm offers many kinds of berries, from the normal strawberries, raspberries, blackberries, and 

blueberries, to more exotic berries such as goumi, aronia, shischandra, and jostaberries. Most of these can be 

grown without pesticides, which fits well into the SweetAire Farm goal of fruit with no more than a few 

organic sprays if needed. The number and kinds of berries grown on SweetAire Farm increases each year as 

experience is gained in learning how each is grown to best advantage. 

mailto:candice.young@mail.mcgill.ca
mailto:glenn.warner@uconn.edu
mailto:_artjohns@umd.edu
mailto:_artjohns@umd.edu


66 

  

 

12-132. Classification of Date Varieties Using Statistical Classifiers 
Manickavasagan Annamalai, Sultan Qaboos University, manicks33@hotmail.com  

Quality assurance is becoming an important criterion in the success of marketing in both domestic and 

international sector. Computer vision technology provides an accurate, objective and online quality 

measurement system. Color Image based classification procedures were developed to discriminate three 

date varieties: Khalas, Fard and Madina. The classification efficiency of linear discriminant function (LDF) 

and quadratic discriminant function (QDF) was determined with 65 color features. The average 

classification accuracies of LDF were 97%, 94% and 88%, while using all 65 features, top 10 contributing 

features and top 5 contributing features, respectively. Similarly, it was 98%, 93% and 88% while using 65 

features, top 10 and top 5 features, respectively with QDF. Implementation of automated computer vision 

system would be beneficial in the packaging of dates with varietal purity. 

 

 

12-133. Concentration of Off-Gases in a Scale-Down Wood Pellet Storage System 
Fahimeh Yazdanpanah, University of British Columbia, fyazdanpanah@chbe.ubc.ca  

Wood pellets are emerging as a viable economic activity in forest industry in Canada. Roughly 90% of the 2 

million metric ton wood pellets produced in Canada are exported. European and Pacific Rim countries are 

major export destinations. Wood pellets destined for export often remain in silos and shipping holds up to 3 

months. Wood pellets emit gases such as CO, CO2 and CH4 during storage especially in high temperature 

conditions. This study investigates the storage environment in a pilot scale sealed storage container, 1.3 m 

diameter and 5 m high. The data recorded include the concentration of off gasses, temperature and relative 

humidity in vertical and horizontal directions. The objective is to develop aeration/purging system to 

prevent spontaneous combustion and decrease the potential for self-heating and evolution of off-gasses. 

Results from 63 days of storage of white wood pellets showed stratification of CH4 after 18 days and with 

the highest concentration of gas at upper sections of the reactor and close to the interface of wood pellets 

and headspace. A very clear stratification was recorded for CO after 18 days of storage with the highest 

concentration at the height of 2.03-2.54 m from the bottom of the reactor. Some stratification was also 

recorded for CO2. 
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NABEC 2012 Continuing Education Units (CEU’s) 

The following is a summary sheet of presentations at this conference that can be used as continuing education units (CEU’s) 

which will count as continue education credits necessary to maintain your Professional Engineering License. The requirement 
for continuing education credits is different for each state/province. Please consult the professional engineering review board in 

your states/provinces for your specific continuing education requirements. Please keep track of the presentations for which you 

were present and that are appropriate for the area of engineering for which you are trained and licensed. 

Sunday 

Workshop I-Biomass Crop Production for Energy 

(180 Minutes Max) = ______ Minutes  

Workshop II-On-farm Anaerobic Digesters for Energy 

(180 Minutes Max) = ______ Minutes 

Workshop III-Design of Composting Facilities for Municipal Organic Waste Management 

             (120 Minutes Max) = ______ Minutes  

Workshop IV-Nanotechnology: Exploring Practical Solutions in Agriculture, Food and 

Biological Systems 
(120 Minutes Max) =                 ______ Minutes 

Monday 

Plenary Session I (60 Minutes Max) = ______ Minutes 

Poster Session (90 Minutes Max) = ______ Minutes 

Graduate Oral Presentations (90 Minutes Max) = ______ Minutes 

Technical Session #3 (60 Minutes Max) = ______ Minutes 

Tuesday 

Undergraduate Presentations (45 Minutes Max) = ______ Minutes 

Plenary Session II (60 Minutes Max) = ______ Minutes 

Technical Session #4 (90 Minutes Max) = ______ Minutes 

Technical Session #5 (45 Minutes Max) = ______ Minutes 

Technical Session #6 (60 Minutes Max) = ______ Minutes 

Wednesday (Technical Tour) 

Site #1 (45 Minutes Max) – Muck Crops Research Station ______ Minutes 

Site #2 (60 Minutes Max) – Hillside Gardens ______ Minutes 

Site #3 (60 Minutes Max) – Holland Marsh ______ Minutes 

Site #4 (60 Minutes Max) – Holland Marsh Winery ______ Minutes 

Site #5 (60 Minutes Max) – LEED Building Lakehead U. ______ Minutes 

Site #6 (60 Minutes Max) – Matchedash Bay ______ Minutes 

Site #5 (60 Minutes Max) – Big Chute Marine Railway ______ Minutes 

Site #5 (60 Minutes Max) – Muskoka Boat & Heritage ______ Minutes 

Total Minutes /60 

______ CEU’s (Hours) 

I hereby certify that I was present at all the presentations indicated above and that these presentations are 

appropriate for the area of engineering for which I am trained and licensed. 

Name:  _______________________________________________  Date:  _________  

Signature: __________________________________________________   

Disclaimer 

This document is self certifying and is subject to review and approval of the professional engineering review board in the 

states/provinces for which you are licensed. Please submit a copy of this document with the total CEU’s which you completed at 

this conference to John Arnold, NABEC secretary at arnold.596@osu.edu.Your attendance at this conference will be documented 

in the business meeting minutes and a letter or certificate will be mailed to you verifying the CEU’s you claimed. 
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