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Monday November 3 / Opening Plenary

SESSION CHAIR: Wayne Wickens, PAg, President, Agricultural Institute of Canada Foundation

8:30 AM
Welcome and Opening Remarks
Wayne Wickens, PAg, President, Agricultural Institute of Canada Foundation

8:45 AM
Where Academia Fits in the Food Safety Continuum
Mansel W. Griffiths, NSERC/DFO Chair in Dairy Microbiology and Director, Canadian Research Institute for Food Safety, University of Guelph

9:15 AM
Food Safety Issues Facing the Industry — Marketing vs Safety
Joanna Karman, Senior Vice President and Managing Director, Agri-Food Practice, IPSOS-Reid

9:45 AM
Food Safety Perceptions vs Reality: Surveys on Consumer Confidence in Food Safety
Simone Demers-Collins, President, Food Safety Info Society

10:15 AM
Networking Break

10:45 AM
The Role of Governments in Food Safety Over the Next Decade
Ronald Doering, Partner, Gowling Lafleur Henderson LLP and former President, Canadian Food Inspection Agency

11:15 AM
Panel Discussion
Moderator: Sandra Honour, Head, Agri-Food Systems Branch, Food Safety Division, Alberta Agriculture, Food and Rural Development

12:15 PM
Luncheon

Luncheon Address
Farm Credit Canada
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Monday November 3 / Concurrent Session A

BASELINE STUDIES AND MITIGATION STRATEGIES

SESSION CHAIR: Michael Cassidy, Coordinator, Food Safety Science Unit, Food Safety Policy Branch, Ontario Ministry
of Agriculture and Food

1:30 PM
Overview of Microbiological Baseline Studies of Raw Pork, Beef and Chicken Carcasses in Ontario Abattoirs
Pat Johnson, Ontario Ministry of Agriculture and Food

1:50 PM

The Alberta Food Safety Division Surveillance and Collaborative Research for Salmonella in Swine: Questions
Addressed and Questions Remaining

Andrijana Rajic, Alberta Agriculture, Food and Rural Development

2:10 PM
Current and Future Baseline Studies on Ontario’s Dairy Products
Bruce Keown, Ontario Ministry of Agriculture and Food

2:30 PM
Detection of Salmonella, Trichinella and Toxoplasma Antibodies in Alberta Wild Boars at Slaughter
Eva Chow, Alberta Agriculture, Food and Rural Development

2:50 PM
Networking Break

3:20 PM
Enterohemorrhagic E. coli in Cattle Production Environments: Advancements and Challenges
David G. Renter, Alberta Agriculture, Food and Rural Development

3:40 PM
Prevalence and Risk Factors of Pathogenic E. coli, Including 0157:H7 in Western Canadian Cow/Calf Herds
Sheryl Gow, Western College of Veterinary Medicine

4:00 PM
Investigation of Acetic and Propionic Acids as Agents for Control of E. coli 0157:H7 in Drinking Water for Livestock
Susan J. Bach, Agriculture and Agri-Food Canada

4:20 PM
DNA Fingerprinting Approach to Trace the Sources of E. coli Contamination from Farm to Ground Beef
Mueen Aslam, Agriculture and Agri-Food Canada

5:00 PM
Poster Session
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/ Concurrent Session B

ON-FARM FOOD SAFETY
SESSION CHAIR: David Chanasyk, PAg, FAIC, President, Agricultural Institute of Canada

1:30 PM
The Canadian Approach to On-Farm Food Safety
Albert Chambers, Canadian On-Farm Food Safety Working Group

1:50 PM

The Development of the Canadian Quality Assurance (CQA) Program: Lessons Learned About On-Farm Food Safety
Programs

Julia Keenliside, Alberta Agriculture, Food and Rural Development

2:10 PM
Alberta Beef Quality Starts Here
Joyce Van Donkersgoed, Alberta Beef Quality Starts Here

2:30 PM
On-Farm Food Safety Recognition Program
Rick Gammer, Canadian Food Inspection Agency

2:50 PM
Networking Break

3:20 PM
On-Farm Food Safety: Experiences of the PEI Horticultural Sector
Nancy Lovering, PEI Horticultural Association

3:40 PM
On-Farm Food Safety Pilot Project for BC Blueberry and Raspberry Growers
Raman Gill, BC Blueberry Council and Raspberry Industry Development Council

4:00 PM
Field-to-Fork On-farm Food Safety in Ontario
Beatrice Rinke, Ontario Ministry of Agriculture and Food

4:20 PM
The Challenges of Implementation
Dawn Leblanc, Canadian On-Farm Food Safety Working Group

4:40 PM

The Role of Professionals in On-Farm Food Safety

Moderator: Gord Mitchell, PAg, National Manager, Canadian Beef Industry Quality Assurance and Product Safety Program

This session will provide an opportunity for informal discussion about the role of the Professional Agrologist in On-Farm Food Safety
Programs.

5:00 PM
Poster Session
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Tuesday November 4 / Concurrent Session A

RISK ASSESSMENT AND ECONOMIC IMPACTS OF DISEASE
Session Chair: Susan Lutz, President, Canadian Institute of Food Science and Technology

8:30 AM
The Food Safety Universe Risk Assessment and Risk Ranking Database
Michael Cassidy, Ontario Ministry of Agriculture and Food

8:50 AM

Estimating the Total Health-Related Impact of Microbial Food-Borne Pathogens in Ontario Using Monte Carlo

Simulation to Characterize Uncertainty
Grant Campbell, Ontario Ministry of Agriculture and Food

9:10 AM
Does One Mad Cow Equal One Dead Industry? BSE in Canada
James Unterschultz, University of Alberta

9:30 AM
Plant Biotechnology — Do the Benefits Outweigh the Risks?
Denise Dewar, CroplLife Canada

9:50 AM
Health Tradeoffs in Pesticide Regulation
Sean B. Cash, University of Alberta

10:10 AM
Networking Break

BASELINE STUDIES — CHEMICAL RESIDUES
SESSION CHAIR: Peter MacLeod, Executive Director, CropLife Canada

10:40 AM
Baseline Risk Study of Potential Chemical Contaminants in Ontario Farm-Raised Rainbow Trout
Michael Cassidy, Ontario Ministry of Agriculture and Food

11:00 AM
Surveillance of Selected Antimicrobial Residues in the 2000 Alberta Honey Crop
Joe Kendall, Alberta Agriculture, Food and Rural Development

11:20 AM
Use of Controlled Samples to Assess an Unknown Inhibitor in Rabbits
Andrea Smallwood, Ontario Ministry of Agriculture and Food

11:40 AM
Baseline Study of Ontario Unpasteurized Apple Cider
Luis Garcia, Ontario Ministry of Agriculture and Food

12:00 PM
Luncheon

Luncheon Address
Toward Risk-Based Food Safety Policy: Rationale, Barriers and Solutions
Greg Paoli, Decisionanalysis Risk Consultants
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/ Concurrent Session B

TRACEABILITY OF FOOD

SESSION CHAIR: Sandra Honour, Head, Agri-Food Systems Branch, Food Safety Division, Alberta Agriculture, Rood

and Rural Development

8:30 AM
Traceability: Across the Food Chain; Across the Country; Across the Globe
Dan Lutz, Agriculture and Agri-Food Canada

8:50 AM
A Canadian DNA Traceability Trial to Enhance the Identity Preservation and Control of Transgenic Livestock
Shane H. Morris, Canadian Food Inspection Agency

9:10 AM
Effective Data Collection for Efficient and Accurate Traceability
Tamara Fernandes, Beef Improvement Ontario

9:30 AM
The Canadian Identity Preserved Recognition System
Laura Anderson, Canadian Grain Commission

9:50 AM
Strategy Towards a National Traceability System for the Swine Sector
Eric Aubin, Canadian Pork Council

10:10 AM
Networking Break

HACCP AND LEGAL ISSUES
SESSION CHAIR: Derrick Jamieson, PAg, Governor, Agricultural Institute of Canada Foundation

10:40 AM
What You Should Know About HACCP
Brian Collis, Collis Consulting Inc.

11:00 AM

HACCP Systems and the Management of Medication Residues in Feed Manufacturing: A Practitioner’s Perspective

Paul Brubacher, Floradale Feed Mill Limited

11:20 AM
Details of HACCP Standard for Non-Federally Registered Food Processors
Troy Jenner, Ontario Ministry of Agriculture and Food

11:40 AM
A Legal Analysis of Country of Origin Labelling Requirements
Patricia Farnese, University of Saskatchewan

12:00 PM
Luncheon

Luncheon Address
Toward Risk-Based Food Safety Policy: Rationale, Barriers and Solutions
Greg Paoli, Decisionanalysis Risk Consultants
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Tuesday November 4 / Concurrent Session A

POLICIES AND PROGRAMS
SESSION CHAIR: Cornelia Kreplin, Director, Food Safety Division, Alberta Agriculture, Food and Rural Development

1:30 PM

Federal-Provincial-Territorial Framework Agreement on Agricultural and Agri-Food Policy For the 21st Century — Food
Safety

Sally Rutherford, Agriculture and Agri-Food Canada

1:50 PM
Building Partnerships Through the Food Continuum
Larry Copeland, BC Centre for Disease Control

2:10 PM
Ontario’s Food Safety Programs — Providing Province-Wide Protection by Effectively Managing Risks
Michael Cassidy, Ontario Ministry of Agriculture and Food

2:30 PM
Alberta Agriculture, Food and Rural Development — Food Safety
Sandra Honour, Alberta Agriculture, Food and Rural Development

2:50 PM
Networking Break

3:20 PM
Pest Control Products — The Role of Governments and Industry in Ensuring Health and Environmental Protection
Peter MacLeod, Crop Life Canada

3:40 PM

Practical Aspects of BSE Testing in Abattoirs and Deadstock Receiving Plants Licensed by the Ontario Ministry of
Agriculture and Food

Robert Vanderwoude, Ontario Ministry of Agriculture and Food

4:00 PM
Inventory and Risk Assessment of Free-Standing Meat Processors in Ontario
Pat Johnson, Jeff Perkins, Nega Yahya, Ontario Ministry of Agriculture and Food
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/ Concurrent Session B

COMMUNICATION AND CONSUMER INFORMATION
SESSION CHAIR: Brenda Machin, PAg, Governor, Agricultural Institute of Canada Foundation

1:30 PM
Ontario’s Food Safety Decision Support System (FSDSS)
Joe Koza, Ontario Ministry of Agriculture and Food

1:50 PM

Outbreak of E. coli 0157:H7 Gastroenteritis Associated with Consumption of Unpasteurized Gouda Cheese, Edmonton,
2003

Lance Honish, Capital Health

2:10 PM
Canadian Consumers’ Choices for GM Food: Risk Attitudes, Perceptions, and Responses to Information
Michele M. Veeman, University of Alberta

2:30 PM

From Supermarket to Fork: Consumer Misconceptions Contribute to the Risk of Salmonella heidelburg Outbreak in
British Columbia

Laura MacDougall, BC Centre for Disease Control

2:50 PM
Networking Break

3:20 PM

Can Advertising and Media Health Coverage Mitigate the Consumer Effects of Food Safety Occurences? The Case of
Meat in Canada

Ellen Goddard, University of Alberta

3:40 PM
Initiatives of the Canadian Partnership for Consumer Food Safety Education
Brenda Watson, Canadian Partnership for Food Safety Education

4:00 PM
InfoBasket — A One-Stop Shop for Agri-Food Information
George Geldart, BC Ministry of Agriculture, Food and Fisheries
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Where Academia Fits in the Food Safety Continuum

Mansel W. Griffiths

NSERC/DFO Chair in Dairy Microbiology and Director, Canadian Research Institute for Food Safety
University of Guelph, Department of Food Science, CRFS Rm 202, Guelph ON N1G 2W1

T: 519 824 4120 x 52269  F: 519 763 0952  E: mgriffit@uoguelph.ca

Canada has a wealth of talent devoted to food safety research. Research is being conducted in all parts of the country
and on all aspects of the food supply chain from production and processing through to policy development. What is
lacking is a way to harness these efforts in a meaningful way to resolve issues surrounding food safety. New
initiatives have been instigated including the creation of the Canadian Research Institute for Food Safety (CRIFS) and
the Canadian Research Coalition on Safe Food and Water. The latter was formed by the Institute for Infection and
Immunity of the Canadian Institutes for Health Research (CIHR) in response to the recommendations of a CIHR
workshop held in 2000. It is an attempt to develop partnerships between researchers and to expand the funding base
for these ventures.

Food safety research has also benefited from funding opportunities such as that provided by the Canada Foundation
for Innovation (CFI). This has led to the establishment of research chairs at Universities and provided money for
significant research infrastructure. It was CFl and the Ontario provincial government that provided the funding to
establish CRIFS. CRIFS is an attempt to bring together researchers from many disciplines and organizations to tackle
fundamental problems associated with the safety of our food supply. These attempts to create research
collaborations are admirable but what is needed is a truly national research network that builds on the strength of
the participating organizations and benefits from the expertise that exists in the country. Canada needs to develop a
national strategy for food safety involving partnerships between academia, industry and government at all levels.
This is the right time to achieve this given the present concerns over the safety of our food and water supplies.
| believe that academia needs to drive this initiative to maintain public confidence in the process.

NOTES
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Food Safety Issues Facing the Industry

Joanna Karman

Senior Vice President and Managing Director, Agri-Food Practice, Ipsos-Reid
9th Floor, 363 Broadway, Winnipeg, MB R3C 3N9

T: 204 949 3100  F: 204 942 5669  E: joanna.karman@ipsos-reid.com

This presentation will discuss various marketing approaches towards food safety, in the context of consumers’
perceptions of safety vs. safety itself. It will outline some of the specific concerns that consumers hold when they
consider different parts of the supply chain, and examine who (and how many) seem to be driving the “food
sensitivity” file.

NOTES
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Food Safety Perceptions vs. Reality: Surveys on Consumer Confidence in Food Safety

Simone Demers Collins

President, Food Safety Info Society

Box 21, Site 1, RR7, Calgary, AB T2P 2G7

T: 780 469 0002  F: 780 465 5473  E: simonedc@shaw.ca

Food-borne illness is a widespread public health, economic, and a consumer problem. While producers,
government, the retail and processing industry all strive to develop programs that will ensure that Canadian food is
as safe as possible, consumers who are unaware or unwilling to accept part of the responsibility for a gate to plate
food safety continuum, challenge the safety of the food being served within private homes. Simone Demers Collins,
as President of the Food Safety Info Society, will address some of the current consumer concerns, the questions that
are being posed on the national toll-free telephone service, and what responsibility the industry can assume to
increase consumer awareness of potential home food safety concerns.

NOTES
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The Role of Governments in Food Safety Over the Next Decade

Ronald Doering

Partner, Gowling Lafleur Henderson LLP and Former President, Canadian Food Inspection Agency
2600-160 Elgin Street, Ottawa, ON K1P 1C3

T: 613 786 8697 F: 613 788 3607  E: ronald.doering@gowlings.com

In spite of all the talk about HACCP and industry assuming greater responsibility for food safety systems all along
the food chain from farm gate to dinner plate, the role of government has actually steadily grown. Enhanced
consumer awareness, new emerging pathogens, issues of food security and trade protectionism are just some of
the forces that have contributed to this phenomenon. Will these trends continue into the next decade? What are the
implications for producers, processors, retailers, and consumers?

NOTES
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Overview of Microbiological Baseline Studies of Raw Pork, Beef and Chicken Carcasses
in Ontario Abattoirs

Pat Johnson, Abdullahi Mahdi and Tom Baker

Ontario Ministry of Agriculture and Food, Food Inspection Branch

1 Stone Rd West, Guelph, ON N1G 4Y2

T. 519 826 3667 F: 519 826 4375 E: pat.johnson@omaf.gov.on.ca

The prevalence and levels of indicator and pathogenic bacteria on hog, beef and chicken carcasses processed in
Ontario’s provincially licensed abattoirs were evaluated in a series of microbial baseline studies conducted between
December 1998 and August 2002. The studies were designed to account for variations due to establishment
processing volume, geographic location of plants and seasonal impacts. To minimize experimental error and ensure
adequate representation, volume throughput data from the abattoirs was utilized as design criteria for stratifying
abattoirs into high, medium and low volume groups for pork and beef, and large and small volume groups for
chicken. Had a completely randomized design been used, as much as 80% of the samples would have originated
from only 8% of the plants.

Randomized sampling plans were developed on a weekly basis, providing for a sampling frequency that was based
on probabilities proportional to volume within stratum. Carcass selection at the plant, using random number tables,
was done by meat inspectors trained in aseptic sampling methodology. For pork, carcass sampling was conducted
6-12 hours post-slaughter using sampling sponges with buffered peptone water as the diluent. Three sites on the
carcasses were swabbed (belly, ham and jowl) using a 100 cm? template. Similar methodology was used for beef,
sampling 12-36 hours post-slaughter, and swabbing rump, flank and brisket. Chicken carcasses were shaken for one
minute using 400 mL buffered peptone water in sterile 3500 mL sampling bags. Information collected for beef
included fed versus culled beef, beef class (steer, heifer, cow or bull), dressing method (bed or rail), dehiding method
(manual or mechanical) and shrouding practices. For chicken, information was collected concerning processing
methods: scalding method; chilling method; dressing procedure (full, UDP, Hong Kong); evisceration method;
temperature of chill tank; and chicken weight. Samples were packed in chilled shipping containers, time and date
stamped and shipped by courier to Laboratory Services Division, University of Guelph for microbial analysis. A strict
set of sample acceptance/rejection criteria was implemented. Only samples which were received by the laboratory
within 24 hours of collection, complete, uncontaminated, non-leaking and whose temperature was between 0° and
8°C (10°C for chicken) were accepted for microbial analysis.

NOTES
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Pooled sponge swabs of 1557 hog carcasses and 1459 beef carcasses were submitted for microbiological analysis
for: aerobic colony count (ACC), total coliform count (TCC), Escherichia coli count (ECC), Listeria monocytogenes
(Lm), Salmonella spp. (S), Campylobacter spp. (C) and verotoxigenic E. coli (VTEC). The analytical methods used
for E. coli count, Salmonella, Listeria monocytogenes, and aerobic plate count were those accredited by the CFIA and
described in the Health Canada, HPB Compendium of Analytical Methods, volume 3. The C. jejuni/coli analytical
method and the verocell assay for verotoxigenic E. coli were modifications of those described in the former
Agriculture and Agri-Food Canada laboratory procedure manual. Serotyping of Campylobacter and Salmonella
isolates was provided by participating Health Canada Laboratories in Guelph and Winnipeg. For chicken, samples
from 1480 post-chill carcasses were analyzed for ACC, TCC, ECC, Lm, S, C and VTEC, and in addition, positive
Salmonella and Campylobacter samples were enumerated using the Most Probable Number (MPN) procedures
described by USDA.

Results were analyzed with SAS for associations with strata, geographical location, season and operational variables.

The contamination rates in the pork study were 61.3%, 39.5%, 10.7%, 4.8%, 26.7% and 2.1% for total coliforms,
E. coli, Listeria monocytogenes, Salmonella, Campylobacter and VTEC, respectively. The analysis of the aggregate
results for beef showed that contamination rates were 27.8%, 18.6%, 1.5%, 9.9%, 1.6%, 1.5% and 0.3% for TCC,
ECC, L, S, C and VTEC, respectively. For chicken, contamination rates were 99.86%, 98.99%, 29.95%, 31.55%,
63.85% and 0% for TCC, ECC, Lm, S, C and VTEC, respectively, while the median log,, cfu/ml for ACC, TCC and ECC
were 3.95, 2.71 and 2.40, respectively; the median values for S and C were 0.64 and 0.63 log,, MPN/mL,
respectively. In all studies, processing volume was a significant factor influencing microbial findings: for pork, TCC,
ECC, Lm and S were influenced (P<.001) by processing volume (71.3, 59.5 and 50.1 for TCC; 44.4, 40.2 and 32.0
for ECC; 16.6, 7.9 and 6.1 for Lm; and 9.0, 3.6 and 0.5 for S in high, medium and low volume plants, respectively);
for beef, TCC (P<0.01), Salmonella (P<0.001) and C (P<0.05) were influenced by processing volume (32.1, 25.2 and
24.8 for TCC; 3.3, 0.2 and 0.9 for S and 2.5, 0.5 and 1.4 for C in high, medium and low volume plants, respectively).
For chicken, carcasses from smaller volume plants had substantially less Lm and S than their large volume
counterparts (14% vs. 47% and 20% vs. 45%, respectively (P<.001), but higher C contamination (70% vs 58%,
respectively; P<.001).

The microbial findings of the studies will be used to establish microbial performance standards for meat and poultry
processing in Ontario. Coupled with operational data the microbial results will be used to direct compliance and
regulatory activities of the Food Inspection Branch towards the food processing activities of highest risk. The study

findings will also be used as a statistical benchmark to assess future food safety intervention activities.
NOTES

25



The Alberta Food Safety Division Surveillance and Collaborative Research for Salmonella in Swine:
Questions Addressed and Questions Remaining

Andrijana Rajic

Alberta Agriculture, Food and Rural Development, Food Safety Division
110 O.S. Longman Bldg, 6909-116 St, Edmonton, AB T6H 4P2

T. 780 427 8285  F: 780 427 1437  E: andrijana.rajic@gov.ab.ca

Margaret McFall
Alberta Agriculture, Food and Rural Development, Food Safety Division
307A 0.S. Longman Bldg, 6909-116 St, Edmonton, AB T6H 4P2

Eva Chow
Alberta Agriculture, Food and Rural Development, Food Safety Division
622 0.S. Longman Bldg, 6909-116 St, Edmonton, AB T6H 4P2

Narine Singh
Alberta Agriculture, Food and Rural Development, Agri-Food Systems Branch
315 0.S. Longman Bldg, 6909-116 St, Edmonton, AB T6H 4P2

John Brown
Alberta Agriculture, Food and Rural Development, Food Safety Division
507 0O.S. Longman Bldg, 6909-116 St, Edmonton, AB T6H 4P2

Salmonella is found worldwide in swine and pork and may for many reasons be considered the most important
swine-related zoonoses of today. Apparently healthy swine can carry a broad range of Salmonella serotypes and be
a source of contamination throughout the pork production and processing systems. In many countries, including
Canada, the relationship between human iliness and Salmonella contaminated pork is unclear, except in the European
Union where approximately 15-20% of human cases are related to pork. The public health aspect affects all
segments of pork industry due to the economic impact of pork recalls and the impact of pork-related salmonellosis
on human health. International trends indicate that major pork exporting countries are integrating Salmonella control
programs into their broader pork quality assurance programs. Denmark and the Netherlands recently reported
significant decrease of salmonella incidence in their pork using this type of program. It might be expected that other
pork exporting countries, including Canada, will try to match their success.

Questions addressed: The Food Safety Division of Alberta Agriculture, Food and Rural Development (AAFRD) has
NOTES
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conducted two baseline studies related to Salmonella in swine. In the first study, Salmonella prevalence, serotypes
and resistance profiles were investigated in Alberta swine at slaughter. Salmonella spp. were recovered from 35%
(211/602) of cecal samples. The most common serotypes, California, Infantis, Derby, Mbandaka and Worthington,
comprised 68.4% of all isolates. Resistance to streptomycin, sulfamethoxazole and tetracycline was relatively
frequent but multi-resistant isolates were less common.

The second study was conducted on 90 swine operations representing ~25% of the Alberta annual market pig
production. The study objectives were to determine: Salmonella farm prevalence; serotype distribution in finishing
swine and within the farm environment; risk factors associated with increased Salmonella farm levels; and to
investigate antimicrobial drug use and resistance of Salmonella on these farms. Most of the farms (~80%) were
consistently low or moderately (<20% within farm prevalence) contaminated with Salmonella suggesting that efforts
targeted at those few farms (~20%) that were highly (>20% WFP) contaminated with Salmonella may be effective in
reducing the risk of potential carcass contamination. Relatively high Salmonella recovery from the farm environment
indicated that a Salmonella contaminated environment might contribute to the persistence of infection within a farm.
The most frequent serotypes were Derby, Infantis and Typhimurium. More than 95% of the isolates belonged to the
serogroups B, C1 or D1 indicating that serology based on the Danish ELISA test might detect most of the prevailing
serotypes on these farms. Among the isolates of S. typhimurium, DT104 was the most common. The preliminary
analysis indicated that the type of feed used within the farm might be associated with increased Salmonella farm
levels. Reported antimicrobial use patterns in swine and resistance of Salmonella isolates are currently being
examined and will soon be submitted for publication.

Questions remaining: Sampling protocols and laboratory tests for Salmonella surveillance in swine are not
internationally standardized and harmonized, and are validated only to a small extent. As a result, comparison of
prevalence estimates within and among countries is almost impossible. The classification of herds in existing
Salmonella control programs in swine is often based on practical capacity constraints and not on scientific arguments.

The Food Safety Division of AAFRD, in collaboration with Alberta swine industry, other agencies and universities, has
plans to undertake the following initiatives:

1. Salmonella laboratory tests (culture, serology and PCR assays) will be validated to gain a better understanding
of their values and limitations as they relate to the development and feasibility of Salmonella surveillance
programs in swine.

2.  Epidemiological studies and risk assessments will be conducted to determine risks associated with increased
NOTES
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Current and Future Baseline Studies on Ontario’s Dairy Products

Bruce Keown, Rena Hubers, Pat Johnson, Abdullahi Mahdi and Tom Baker
Ontario Ministry of Agriculture and Food, Food Inspection Branch

1 Stone Road West, Guelph, ON N1G 4Y2

T: 519 826 3869  F: 519 826 4375  E: bruce.keown@omaf.gov.on.ca

To meet its strategic objective of developing outcome-based food safety standards and regulations based on sound
scientific principles, OMAF is currently conducting, and plans to conduct, a series of microbiological and chemical
baseline studies on both raw and processed dairy products. Two microbiological baseline studies are currently
underway and include pasteurized fluid dairy products produced in Ontario’s licensed dairy plants and raw goat milk.
In the next fiscal year, microbiological baseline studies will be conducted on soft unripened cheeses and mild
cheddar cheese produced in Ontario. In future years, baseline studies to determine the prevalence of selected
veterinary drug residues and various environmental chemicals in Ontario’s raw milk supply will also be conducted.

BACKGROUND

Raw Milk

The goat milk industry is likely the fastest growing livestock industry in Ontario. At the present time, about 200 goat
milk herds produce approximately ten million liters of goat milk per year. About a third of the goat milk produced is
processed and sold as fluid milk with the remainder being used in the production of yoghurt, cheese and ice cream.
As well, the sheep milk industry is an emerging industry in Ontario. As this new commodity grows, standards and
regulations to ensure the quality and safety of this product need to be developed. Microbiological standards, based
on lengthy cow milk production practices may not be appropriate for goat milk production. However, the scientific
literature concerning the microbiological quality and safety of raw goat milk is sparse. The current microbiological
baseline study on raw goat milk will provide some of the much needed information.

As well, the prevalence and levels of veterinary drug residues and environmental chemicals in raw milk from all
species are not well known. The data from the two proposed chemical baseline studies will help to focus on-farm
management practices and verify the chemical safety of Ontario’s raw milk supply.

Processed Products
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Ontario’s Health Protection and Promotion Act mandates that all dairy foods produced in Ontario be manufactured
from pasteurized milk. Pasteurization does not guarantee the safety of pasteurized dairy products. While
pasteurization remains a critical control point in maintaining the safety of dairy products, it is only one step of many
in manufacturing a safe product. Pasteurization may not destroy all pathogens and pasteurized products may be
re-contaminated when exposed to unsanitary conditions downstream of the pasteurizer. Temperature abuse and
lengthy periods of refrigerated storage may also provide the conditions for spore germination and growth of post-
pasteurization contaminants. While pasteurized dairy products have an excellent safety record, the extremely large
volumes consumed necessitate on-going scrutiny. As well, the current and proposed microbiological standards
for pasteurized dairy products are not science-based and may not be entirely suitable in today’s dairy
processing industry (i.e. new products and technologies). The baseline studies on the processed dairy products will
provide the necessary information to reveal any existing problems and issues and to develop science based
regulations and standards.

Objectives of the Current Microbiological Raw Goat Milk Baseline Study
The objectives of this study are:

1. To determine the prevalence of Listeria monocytogenes, verotoxogenic Esherichia coli (VTEC), Salmonella spp.
and Campylobacter spp. in raw goat milk.

2. To determine the correlation, if any, between the prevalence of the selected food-borne pathogens and the
microbial indicators to determine the usefulness of the total aerobic plate count, coliform count, and E. coli
count as indicators for the potential presence of food-borne pathogens.

METHODS

Sampling Plan

In this baseline study, the target population is 1) all raw goat milk producers; and 2) all sheep milk producers in the
province. A statistical analysis of OMAF's monthly Bactoscan (total bacteria count) data for the past two years was
used to determine the necessary sample size for the goat milk study. In determining the sample size of one thousand,
two hundred samples, a 5% margin of error and a 95% confidence level were used. Producers are randomly selected
and sampled by OMAF inspectors. Raw goat milk is sampled from the farm bulk milk cooler immediately before pick-
up by the milk transporter. Raw sheep milk will be sampled at the producer’s location immediately before the raw
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sheep milk is frozen. At the time of specimen collection, the sampler will fill out a sample submission form detailing
the producer’s’ location and the temperature of the milk prior to sampling.

Microbiological Analyses

Pathogens: All samples will be tested for the presence of the food-borne pathogens Listeria monocytogenes,
Salmonella spp., Campylobacter spp. and Yersinia entercolitica. As well, all samples in which E. coli is detected will
be further analyzed for the presence of verocytotoxigenic E. coli. All presumptive positives will be confirmed by
further biochemical analyses.

Indicator testing: Mesophilic aerobic plate count, total bacteria count (Bactoscan), coliform, E. coli and somatic cell
counts are performed on each sample.

All testing procedures are performed by an independent 1SO-9002 certified laboratory using methods from the
current Compendium of Analytical Methods published by the Health Protection Branch, Health Canada or the
Bacteriological Analytical Manual published by the United States Food and Drug Administration.

NEXT STEPS

The data from this study will be analyzed and then examined in relation to farm management practices data being
collected by the OMAF program so that appropriate standards and regulations may be developed and implemented
to strengthen the growth of these new commodities.

Objectives of the Current Pasteurized Fluid Dairy Products Baseline Study

The objectives of this study are:

1.  To determine the prevalence of specific pathogens and levels of indicator organisms in fresh pasteurized fluid
dairy products.

2. To provide baseline data so that the effectiveness of intervention programs such as current Good
Manufacturing Practices (cGMP) and Hazard Analysis Critical Control Point (HACCP) programs at the
processing plant level may be evaluated

METHODS

The target population for the baseline study is all pasteurized and extended shelf life fluid dairy products (not
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Detection of Salmonella, Trichinell and Taxoplasma Antibodies in Alberta Wild Boars at Slaughter

Eva Y.W. Chow, Andrijana Rajic and John Wu

Alberta Agriculture Food and Rural Development, Food Safety Division
6909-116 St., Edmonton, AB T6H 4P2

T: 780 427 8339  F: 780 415 4527  E: eva.chow@gov.ab.ca

Ken Dies
Alberta Agriculture Food and Rural Development, Agri-Food Systems Branch
9309-113 Street, Fairview, AB TOH 1L0

Salmonella is detected worldwide in swine and pork and is considered one of the most important swine related
zoonoses. The prevalence of Salmonella in swine and on carcasses has been investigated in many countries and
regions, including Canada. Free-living wild boars have been implicated in the epidemiology and ecology of certain
swine related zoonoses such as Trichinella spp. Information on prevalence and the distribution of other zoonotic
agents such as Salmonella is lacking.

In 2000, the Food Safety Division (FSD), Alberta Agriculture, Food and Rural Development, conducted a survey to
estimate the prevalence of Trichinella spp. in wild boars slaughtered in Alberta provincial abattoirs. In addition to
Trichinella, samples were tested for the presence of Salmonella antibodies. Blood samples (n=183) were collected
from wild boars slaughtered in 36 provincial abattoirs from June 2000 to June 2001. All samples were collected by
provincial meat inspectors and submitted to the nearest FSD laboratory for further processing and storage. A
commercial Salmonella covalent mix-ELISA test (Svanovir™, Sweden), commonly used for serological monitoring in
swine, was utilized to evaluate the presence of Salmonella antibodies (serogroups B and C1). The test cut-off value
0D%=40, which is recommended for testing of intensive swine operations, was arbitrarily chosen to define the sero-
positive status of wild boars.

Among 183 sera, 20 had OD%>40 (10.9%) and all sera had OD% value >10. Our serological findings indicate that
wild boars in Alberta might be exposed to Salmonella spp., most probably from the environment. However, this does
not mean that these wild boars were shedding Salmonella before slaughter or that their carcasses were contaminated
with this organism. Considerable caution must be exercised before attempting to generalize these results because
the ELISA test utilized in the study has not yet been validated in wild boar population. Additional studies, based on
sound epidemiological design, are required to validate this serological test in wild boar populations. Salmonella
surveillance, based on well designed sampling protocols and valid laboratory tests is needed to understand
NOTES
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Enterohemorrhagic E. coli in Cattle Production Environments: Advancements and Challenges

David G. Renter

Alberta Agriculture, Food and Rural Development, Agri-Food Systems Branch
Main Floor O.S. Longman Building, 6909 - 116 Street, Edmonton, AB T6H 4P2
T: 780 422 0275  F: 780 422 3438  E: david.renter@gov.ab.ca

Enterohemorrhagic E. coli (EHEC), particularly the O157:H7 serotype, have become worldwide public health
concerns. Cattle feces are often implicated as the source of these bacteria in human infections. Since EHEC are the
most important bacterial food safety issue affecting the beef industry and beef consumers, there is considerable
interest in controlling these bacteria from farm gate to dinner plate.

There are currently no validated critical control points or good production practices specifically aimed at reducing
EHEC or other bacterial contaminates in live cattle. However, there appears to be a role for pre-harvest control of
EHEC as incoming cattle can be a source of beef contamination and there is a significant association between pre-
harvest prevalence and carcass contamination. Intervention or mitigation strategies such as vaccination, feed
changes, bacteriophage treatment, competitive exclusion and others are being evaluated for their ability to reduce
EHEC in live cattle (particularly 0157:H7). Recent studies have shown promising results.

There has also been considerable interest in determining the epidemiology and ecology of EHEC in cattle
environments in order to identify points of control at the farm level. EHEC are widely distributed and individual animal
prevalence within a herd or pen is highly variable. The factors that influence the number of positive cattle are complex
and often interrelated, but may include microbial, animal, herd, environmental and production factors. The
widespread distribution, transitory nature of fecal shedding, multiple potential environmental sources, and age-,
feed- and temporal-related differences in cattle prevalence have been documented. However, the significance and/or
role of these factors in the epidemiology and ecology of EHEC remain unclear. Practical on-farm control may require
an improved understanding of the seemingly complex system(s) and the factors involved in the multiplication,
maintenance and transmission of EHEC.

Molecular techniques for genotyping or subtyping EHEC and other pathogens have been used to determine the
source and distribution of organisms responsible for human disease and to investigate the epidemiology of EHEC in
cattle production environments. Results from our studies and others show that genetically similar EHEC strains can
be found in multiple herds, multiple domestic and wild animal species, water, and other environmental sources. In

addition to 0157:H7, we've found evidence of other serotypes, which cause human illness such as 0111 and 026,
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can be detected relatively frequently in feces from pens of feedlot cattle. We've also found that several different
serotypes and subtypes of EHEC can be detected on cow-calf operations. Some of the intervention strategies
mentioned previously are specifically targeted at 0157:H7 and may not be effective for other EHEC serotypes. It is
widely believed that not all EHEC, or even all ‘0157’, found in cattle are equally virulent for humans so the public
health implications of these different EHEC are unclear.

The lack of standardization and validation of diagnostic testing protocols has limited conclusions and comparisons
of EHEC results within and between studies. Limitations in diagnostic strategies also have hindered the ability to
correctly detect and predict the EHEC status of individual cattle, pens, or herds. This prevents the development of
monitoring or surveillance programs for identifying ‘high risk’ animals or potential points of control. In addition, a
validated testing protocol could be used in a HACCP-based approach as the necessary step for verifying pre-harvest
interventions. We are currently validating diagnostic tests and testing strategies for such purposes.

There have been considerable advancements in the study of EHEC in cattle over the last ten years, yet there are still
many challenges to pre-harvest control of EHEC. Surmounting these challenges should enable the industry to
implement on-farm control strategies so that EHEC can be controlled from the farm gate to the dinner plate.
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Prevalence and Risk Factors of Pathogenic E. coli, Including 0157:H7, in Western Canadian Cow/Calf Herds

Sheryl Gow, Cheryl Waldner, and Musangu Ngeleka

Western College of Veterinary Medicine

52 Campus Drive, Saskatoon, SK S7N 5B4

T: 306 966 2232  F: 306 966 2136  E: sheryl.gow@usask.ca

There is increasing concern about the potential impact of intensive livestock operations on the environment and the
risk that they potentially pose to human health. The purpose of this project was to identify the prevalence of
pathogenic Escherichia coli in calves at calving and the risk factors associated with infection. Fresh fecal samples
were collected from 876 calves on 139 farms in the spring of 2002. The sample collection was a random sample
from calves in the calving/nursery area. The fecal samples were scored on a scale of 0 to 3 (0= firm, 3=watery) to
identify fecal consistency. Samples were submitted on ice to the laboratory. Data was collected to assess risk factors
for shedding including, herd management factors, age, sex, breed, health status/clinical signs, and treatment history.
The samples were cultured onto MacConkey agar plates at 37°C for 18 hours for isolation of E. coli. Five to 10 lactose
fermenting, morphologically identical colonies were pooled and identified as E. coli using standard biochemical tests.

The isolates were examined for presence of shiga-toxin 1 (Stx1), shiga-toxin 2 (Stx2), and EAE (E. coli attaching and
effacing factor) virulence factors using DNA hybridization. Positive isolates were O-serotyped by slide agglutination.
From the 876 calves, 990 E. coli isolates were saved for further testing. Of these 8.7% (86/990) were positive for
Stx2, 5.4% (53/990) were positive for Stx1 and 3.6% were Stx1/Stx2 positive. EAE was detected in 4.3% (41/990)
of the isolates. Of the 139 farms 40.3% (56/139) were positive for Stx2, 25.8% (36/139) were positive for Stx1,
20.1% (28/139) were positive for Stx1/Stx2 and 18.7% (26/139) were positive for EAE. Eighty percent (709/876) of
the samples were collected from calves 2-10 days of age. In calves 2 to 10 days of age 7.9% (56/709) were positive
for Stx2, 4.3% (31/709) for Stx1 and 2.7% for EAE. Preliminary serotype results from 49 samples indicate that 55%
(27/49) can not be typed. Two serotypes associated with human disease were found at 4.08% (2/49) for 0157 and
2.0% (1/49) for 0103. Serotypes implicated in calf septicaemia or diarrhoea that were isolated included; 6.1% (3/49)
08, 10.2% (5/49) 088, and 6.1% (3/49) 015. Final serotype results are pending. The association between manage-
ment factors and the presence of various genotypes and serotypes were evaluated to aid in the development of farm
level control strategies.
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Investigation of Acetic and Propionic Acids as Agents for Control of Escherichia coli O157:H7
in Drinking Water for Livestock

Susan J. Bach and Tim A. McAllister
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Douglas M. Veira
Agriculture and Agri-Food Canada
3015 Ord Rd, Kamloops, BC V2B 8A9

Vic P.J. Gannon
Health Canada, Animal Diseases Research Institute
9700 Jasper Ave, Edmonton, AB T5J 4C3

Rick A. Holley
University of Manitoba
248 Ellis Bldg, Winnipeg, MB R3T 2N2

Escherichia coli 0157:H7 has evolved as an important human pathogen since its initial description more than twenty
years ago. Beef and dairy cattle are asymptomatic carriers of E. coli 0157:H7. They have been identified as primary
reservoirs of this organism and contribute to environmental contamination by shedding it intermittently in the feces.
Survival of E. coli 0157:H7 in bovine feces and in water has been demonstrated, and suggests that environmental
replication and reinfection are factors in the epidemiology of E. coli 0157:H7-related disease. Isolation of the
organism from water and waterers for livestock implies that shared drinking water may serve as a means of
transmission of E. coli 0157:H7 among cattle penned or grazing together. Weak acids are known to exert
antimicrobial effects on pathogens such as E. coli 0157:H7, and have been administered in the drinking water to
dairy cows (as short-chain fatty acid supplements) with little impact on voluntary intake. Thus, this study was
undertaken to investigate the potential of including weak acids (acetic and propionic) in drinking water for livestock
as a strategy to reduce persistence of E. coli 0157:H7 in the animal environment.

Stock solutions of filter-sterilized 5% (v/,,,) acetic or propionic acids (Sigma Chemical Co., Oakville, ON) were

added aseptically to sterile distilled water in 140-mL screw-capped glass (Gibco) bottles to produce 100-mL

volumes of each acid at final concentrations of 0, 0.25 and 0.50% (v/v). Treatments were designated as control
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(CON), A25, P25, A50, and P50. Nine bottles of each treatment were inoculated with 10’ CFU of an ampicillin- and
kanamycin-resistant strain of E. coli 0157:H7 (strain 3081) and triplicate bottles were incubated aerobically at 4,
22 and 30°C for 14 d. After 0, 1, 3, 7 and 14 d, 1-mL subsamples were withdrawn aseptically, serially diluted in
phosphate buffered saline, and plated in duplicate onto Tryptic Soy Agar amended with ampicillin and kanamycin,
each at 100 Fg/mL. Colonies were enumerated after 18 to 24 h of incubation (aerobically) at 37°C. When growth
was no longer detectable by spread-plating (i.e., < 10 CFU/mL), the presence of E. coli 0157:H7 was assessed by
enrichment and immuno-magnetic separation (IMS) using Dynabeads™ anti-E. coli 0157 (Dynal, Lake Success,
NY). Three independent 14-d incubations were conducted. Data were subjected to analyses of variance using the
General Linear Model (GLM) procedure of SAS. Treatment effects were deemed significant at P < 0.05 using the
LSD test. Adding acetic or propionic acid to dH,0 reduced the pH from 6.47 (CON) to approximately 2.73 (average
across treatments).

Populations of E. coli 0157:H7 str. 3081 in CON were relatively stable over 14 d at 4 and 22°C, and for 7 d at 30°C,
declining to approximately 2.8 log,, CFU/mL by d 14. In contrast, the inoculated strain was eliminated within 3 d at
22°C, and within 1 d at 30°C from all of the weak acid treatments. At 22°C, the decline in E. coli 0157:H7 counts
was slightly more rapid with 0.50% (v/v) acid than with 0.25% (P < 0.05 for propionate). At 4°C, populations
declined steadily in all of the weak acids over the 14-d incubation (CON > all treatments at d 14, P < 0.05). On d 14,
enrichment + IMS was necessary for detection of E. coli 0157:H7 in the 0.50% solutions (A50 and P50 < A25 and
P25; P < 0.05). Incorporation of either acid into the drinking water at 0.50% (v/v), especially during the summer
months, may be effective for controlling E. coli 0157:H7 in water supplies for livestock. Further studies are required
to assess the effects of these weak acid solutions on palatability and intake of drinking water, ruminal concentrations
of VFA, development of acid-resistance by E. coli 0157:H7, carriage of the organism in the mouths of cattle, and on
frequency and intensity of shedding in the feces.
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DNA Fingerprinting Approach to Trace the Sources of E. coli Contamination from Farm to Ground Beef
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Cattle are proven reservoirs of pathogenic E. coli without overt symptoms of disease. Human infections have been
linked to pathogenic E. coli present in ground beef. Therefore, tracing E. coli contamination during beef cattle produc-
tion and beef processing becomes an important consideration for developing intervention strategies to ensure meat
safety. Unfortunately, there have been no comprehensive studies to trace the transmission of meatborne pathogens
from pastured cattle through the various stages of the beef production continuum to the final consumer products.
Thus, assumptions have been made on the animal origin of pathogenic E. coli in the absence of conclusive data.

DNA fingerprinting methods are powerful tools which can identify genetically related strains and therefore facilitate
tracing of similar strains through various stages of beef production. This study was designed to use the Random
Amplification of Polymorphic DNA (RAPD) method to characterize generic E. coli isolated from the entire beef
production-processing continuum in a research beef cattle herd and at a federally inspected abattoir. DNA patterns
generated from E. coli isolates were used to determine the genetically related strains that were recovered from
animals or meat at various stages from pasture cattle to feedlot finishing and then at the time of slaughter and
processing of beef in a research abattoir. DNA fingerprinting data showed that 1403 E. coli isolates (855 faecal, 320
hide, 153 carcass, and 75 ground beef) were grouped into 121 genetic subtypes. Some of the genetically related
E. coli found in cattle faeces was also recovered from hides, dressed carcasses, chilled carcasses and ground beef
produced from these animals. A genetically diverse E. coli population was present within each animal grazing on
pasture and in the feedlot, and the genetic diversity changed over time. This study has established a link between
faecal carriage of E. coli by cattle, hide and carcass contamination, and contamination of ground beef.

With the validation of the genetic typing method in a research abattoir, the study was extended to a commercial beef

packaging plant to determine the distribution of E coli and sources of contamination there. Generic E. coli were

recovered from the hides, carcasses, beef trimming, ground beef and conveyers during the summer of 2001 (750
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The Canadian Approach to On-Farm Food Safety

Albert Chambers

Canadian On-Farm Food Safety Working Group
Suite 1101, 75 Albert Street, Ottawa, ON K1R 6M9
T: 613 233 7175  E: afchambers@monachus.com

The Canadian approach to on-farm food safety involves the development of national commaodity-specific programs
that are officially recognized, auditable, HACCP-based, and voluntary. It is a world leader. The presentation will cover
its origins; its grounding in the internationally recognized HACCP approach; and, its linkages with up and
downstream initiatives including official recognition. The roles of national commodity groups in leading the
development of programs that currently cover 99 per cent of Canadian agricultural production and of the federal
government (Agriculture and Agri-Food Canada and the Canadian Food Inspection Agency) in facilitating these 19
initiatives through funding and expert support will be highlighted. The presentation will also focus on the work of the
Canadian On-Farm Food Safety Working Group which has resulted in a wide range of collaborative initiatives
including the development of an on-farm auditor training program, the negotiation of the federal/provincial/territorial
framework for the official recognition of on-farm programs, the development of common program elements and
toals, etc.
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The Development of the Canadian Quality Assurance (CQA) program — Some Lessons Learned About
On-Farm Food Safety Programs

Julia Keenliside
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In 1996, a national committee met to discuss building a HACCP based on farm food safety program for
pork producers in Canada. Two years later, in the spring of 1998, the first manuals for the Canadian Quality
Assurance (CQA) program were published. Approximately 150 producers signed up in Alberta. The first
veterinarians were trained as program validators later that summer. Across Canada there are now 9850 producers
enrolled, 5949 producers validated and 243 validators trained. Approximately 73% of Canadian market hog
production is produced from enrolled farms and approximately 60% from validated farms. Most Canadian
processors now require CQA enrollment or validation as a requirement for selling hogs or participating in a contract
or premium program.

The CQA program is owned by the Canadian Pork Council (CPC). The CPC is funded by the check-off from each of
the provincial producer associations. CPC coordinates two national committees to oversee program content and
standards, and employs a full-time program coordinator. Each province funds its own delivery agency to enroll
producers, distribute materials, train validators and keep a database of producers and their program status.
Validators are practicing veterinarians that are trained under the program.

Achieving this degree of participation has been a challenge, requiring a tremendous amount of cooperation and hard
work across Canada. Many lessons have been learned and many mistakes made. The following is a summary of
some of the more important lessons learned.

Lessons Learned

1. The most important factor in the success of CQA is the commitment and hard work of the validators. These
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10.

veterinarians often work beyond the call of duty to ensure the program is being done right on their client farms.

Producers are motivated by the pride of producing a quality product and proving it to the world. Having
producers own the program and set the standards is preferable to enforcing regulations. The philososphy of
producing a quality product cannot be enforced — people will do it if they believe in it.

Processor support is important for long term program success. By requiring program participation to qualify
for bonuses or contracts, producers could get a financial return for their effort.

Everything must always be tested on farm. No matter how many experts helped write it, what works on farm
is rarely the same as what looks good on paper.

Implementing this program has been larger and more complex than anyone on the original committee had ever
envisioned five years ago. And more costly.

Program developers have to take risks and try things today, regardless of whether or not it is the “perfect” way.
You may have to build the Chevy before you even know how to build the Cadillac.

Applying "pure” HACCP on farm may not always work as it is designed for a processing environment. Program
developers must be flexible enough to balance HACCP protocols and practicality on farm.

What works for one livestock commaodity group, might not necessarily work for another.

It can be very easy to fall into the "everything is a food-safety hazard" trap if we don't stay focused on the real
hazards.

Sometimes being this far ahead of the other commodities, and the rest of the world can be a disadvantage as
well as an advantage.

Future Challenges

1.

Once a program is running and everyone is validated, then it is no longer worth a premium at the processor.
How do you keep up motivation?

The complexity of the Canadian Food Inspection Agency (CFIA) recognition process.
Consistent application of the program across Canada and proving it.
The increasing bureaucracy. How do we prevent these programs from being killed by the weight of the
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Alberta Beef Quality Starts Here

Joyce Van Donkersgoed
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In 1994, the Canadian Cattlemen’s Association developed a program called “Quality Starts Here (0”. The goals of
this industry program are to improve beef quality and economic returns to beef cattle producers, while remaining a
leader in beef production both domestically and internationally. Within this overarching beef quality program of
producer extension and research, a focused initiative called “Quality Starts Here O Verified Beef Production” was
developed. This initiative is the national beef on-farm food safety program. The beef on-farm food safety program is
HACCP-based and focuses on standard operating procedures to reduce biological, chemical and physical hazards in
beef production on the farm. The beef on-farm food safety program follows the general guidelines as put forth by
the Canadian On-Farm Food Safety Program (COFFSP). The Canadian Cattlemen’s Association has been a member
of COFFSP since 1997. Within the next few months, the national beef on-farm food safety program will undergo
technical recognition by the Canadian Food Inspection Agency.

In Alberta, the national beef on-farm food safety program is delivered to beef cattle producers by a part 9 corporation
called “Alberta Beef Quality Starts Here”. This corporation is represented by various stakeholders in the beef industry,
including beef cattle producers, veterinarians, feedmills/nutritionists, processing plants, the pharmaceutical industry,
auctions markets, and the provincial agriculture department. The Board, with the help of its provincial coordinator and
office manager, is responsible for the administration of the program, including producer training, on-farm audits to
certificate beef operations, communications/marketing, and financial management. The program has received three
years of core funding from the Alberta Livestock Industry Development Fund and the Ag & Food Council (CARD). As
well, there has been financial support and in-kind support from beef check-off dollars from the Alberta Beef Producers,
national CARD monies from the Canadian Cattlemen’s Association, and sponsorship by various pharmaceutical
companies, veterinary clinics and feedmills for workshops and development of training and record keeping tools.

The beef on-farm food safety program began delivering producer workshops in January 2003 and has had good
participation to date. The number of certified beef operations is as of yet small, but will continue to grow as producer
awareness and interest increases. Veterinarians and nutritionists continue to play a supportive role in helping
producers implement the standard operating procedures.
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Various challenges have been faced in trying to implement the program. These include lack of interest from some
beef cattle producers, concerns that the standard operating procedures are too detailed and records require too
much work and time, lack of financial support to help off set costs of on-farm audits, and concerns about
confidentiality.

The recent case of BSE in Alberta has resulted in mixed reactions to the national beef on-farm food safety program.
The reactions from beef cattle producers have included increased awareness of the need for the national verifiable
beef on-farm food safety program to lack of interest in producer workshops because of greater concerns regarding
survivability of their own beef operation due to closed US borders.

The Alberta Beef On-Farm Food Program will continue to deliver the national, HACCP based beef on-farm food safety
program to beef cattle producers in Alberta. The goal is to get the majority of beef production certified on the
program within the next few years. The beef on-farm food safety program will continue to work with beef cattle
producers to find solutions to challenges identified in the implementation of the program and to ensure that it meets
its business goals. These are to help producers continually improve on-farm food safety practices to reassure
consumers of Canada’s safe beef, whilst increasing economic returns to beef cattle producers.
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On-Farm Food Safety Recognition Program

Rick Gammer

Canadian Food Inspection Agency, Policy and Strategies Division
103-34314 Marshal Road, Abbotsford, BC V2S 1L9
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During the annual federal, provincial and territorial agriculture minister's meeting in Whitehorse in June 2001, the
Canadian Food Inspection Agency (CFIA) was identified to lead a process, with provincial and territorial participation,
to provide government recognition for Canadian industry-developed on-farm food safety (OFFS) programs. The On-
Farm Food Safety Recognition Program (OFFSRP), led by the CFIA with provincial and territorial participation, is a
key program in support of the "Food Safety and Food Quality" element of the Agricultural Policy Framework, formally
announced by the Honourable Minister Lyle Vanclief in June, 2002.

The OFFSRP is one part of a world-leading agricultural program, involving small-to-large-scale farmers and
producers, the Canadian agriculture industry and all levels of government.

Growing safe food and protecting it from hazards on the farm before it passes through the farm gate is the primary
focus of OFFS programs. Now in various stages of development and implementation by Canada’s national producer
organizations, CFIA-recognized OFFS programs are technically based on the internationally accepted food safety
control system called Hazard Analysis Critical Control Point (HACCP). In addition, to gain and maintain official
recognition, the national management components of OFFS programs are designed according to ISO-based
government criteria. Government recognition of HACCP-based OFFS programs can enhance Canada’s domestic and
international reputation as a leader in food safety and quality. This, in turn, could mean expanded markets for
Canadian products.

Responding to food safety concerns of consumers as well as foreseen international trade requirements, OFFS
programs have been in development by food safety experts of Canada’s national producer organizations since 1997.
The Canadian On-Farm Food Safety (COFFS) Program provides national producer organizations with the opportunity
to develop strategies and tools to educate producers and to implement the programs. The COFFS Program is
administered by the Canadian Federation of Agriculture and is funded through the Canadian Adaptation and Rural
Development (CARD) Fund of Agriculture and Agri-food Canada.

The CFIA recognition process is a multi-party examination of the technical soundness and administrative
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On-Farm Food Safety: Experiences of the PEI Horticultural Sector

Nancy Lovering

PEI Horticultural Association Inc.

Box 2232, Charlottetown, PE C1A 8B9

T: 902 566 2733 F: 902 566 5637  E: peihort@isn.net

On Prince Edward Island, farmers growing horticultural crops have been involved with various aspects of on-farm
food safety for the past four years through projects sponsored by grower organizations. The first initiative taken by
the PEI Horticultural Association with its members was in the area of production record-keeping and packer trace-
back for one crop with one packer/shipper who represented 25 farms. Programs have since evolved to focus on
whole-farm food safety plan implementation, using the Canadian Horticultural Council's On-Farm Food Safety
Guidelines for Fresh Fruit and Vegetables as the basis for the plans. The emphasis in the current program is on
proceeding at the grower’s pace and on receiving one-on-one assistance from the project co-ordinator. A wide
diversity of farms, packers and crops are participating. Smaller farms are experiencing difficulties in adopting and
implementing the many facets of an on-farm food safety plan.

Some of barriers keeping small farms from participating include a lack of resources to learn about on-farm food
safety and to make changes on the farm, and the perception that there are no benefits to applying a food safety plan.
Several of the challenges for the future are to involve smaller farms, to simplify record-keeping, and to help growers
integrate new practices smoothly into their day-to-day operations.
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On-Farm Food Safety Pilot Project for BC Blueberry and Raspberry Growers

Raman Gill

BC Blueberry Council and Raspberry Industry Development Council
1767 Angus Campbell Road, Abbotsford, BC V3G 2M4

T: 604 556 3094  F: 604 556 3030  E: ramankg@hotmail.com

The Fraser Valley of BC is the largest producer of raspberries, and high bush blueberries at a national levein Canadal.
The province region is the second largest producer of high bush blueberries in the world, and accounts for over half
the national raspberry production, thus earning its name as, “the raspberry capital of Canada.”

Both the BC Blueberry Council and Raspberry Industry Development Council are committed to educating and
training their growers in the prevention and/or reduction of food safety risks associated with berry production. Both
groups are taking an extremely proactive role in trying to meet the ever-increasing demand for safe, tasty and
wholesome berries.

These two commodity groups understand that they are dealing with Many berry growers who generally do not have
a sciencehave a limited scientific/technical background, and therefore a the two groups chose to adopt a practical
approach was chosen in dealing with various food safety issues. They have held training Training sessions, in co-
operation with packers and processors, were held to during which growers were educate growersd about the major
food safety risks associated with production practices. The sessions were highly interactive and most growers found
them extremely informative. Many field visits were made to better understand the particular issues and concerns of
thechallenges facing growers and to provide on-site advice. All the interaction lead to the development of basic and
simple tools for the grower, these included tools toVarious tools (posters, leaflets, picker card-holders) were
developed to help the grower assess individual farm-site risks and tools to help educate and train those working in
the industryworkers.

One recent pilot project initiative that is still in its draft form is the On Farm Food Safety Project for BC Blueberry and
Raspberry Growers. The project is intended to help growers assess the food safety risks associated with individual
farm practices; to prove that the correct action is taken to minimize or prevent the possibility of a food safety risk
occurrence; and to help growers keep records of their production practices.

Fifteen growers from both commaodity groups volunteered to work through the draft form of the food safety program.
With the blueberry and raspberry season close to an end, feedback is being received as toabout to the content of the
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Field-to-Fork On-Farm Food Safety in Ontario

Beatrice Rinke

Ontario Ministry of Agriculture and Food, Food Safety, Product Quality and Animal Welfare
1 Stone Rd. Guelph, ON N1G 4Y2

T: 519 826 3584  F: 519 826 3254  E: beatrice.rinke@omaf.gov.on.ca

In 2002 the Ontario Ministry of Agriculture and Food (OMAF) developed a background document and held
stakeholder discussions to determine how OMAF could better align itself to assist and support the on-farm food
safety initiatives. The stakeholder feedback from this consultation was compiled and analyzed and is now ready for
distribution and adoption.

The Ontario Ministry of Agriculture and Food strongly supports the implementation of field-to-fork food safety and
the adoption of voluntary, industry-led on-farm food safety programs (OFFSPs) in Ontario. OMAF has hired two on-
farm food safety specialists and has re-focused some of its resources to 5 key areas: food safety legislation; food
safety standards; funding; research and technology transfer (including provision of HACCP expertise, training, and
on-farm food safety and HACCP information).

Ontario, in collaboration with industry, is piloting the first comprehensive, provincial, HACCP-based broiler production
chain that includes an Ontario feed mill, broiler egg hatchery, broiler producer and a provincially licensed and inspected
processor, all of which have implemented HACCP or HACCP-based systems. The "Egg to Plate" video aired on TV in
January 2003, and highlights Ontario's collaborative success and leadership in this field to fork food safety system.

The implementation of this voluntary, industry-led process across the various commodities and steps in the food
chain, follows that of an adoption continuum that begins with the absence of any documented best management
practices and moves progressively towards full implementation of full HACCP programs and complete traceability.

OMAF, in cooperation with the Chicken Farmers of Ontario, recently completed a chicken benchmark survey to gather
valuable on-farm broiler production information. An OMAF-funded on-farm baseline study coordinated by the
University of Guelph is in progress to determine the prevalence of Salmonella and Campylobacter in Ontario chicken
barns and birds at time of placement and prior to catching. Results are expected within the next year. These studies
are designed to provide valuable baseline information and eliminate some of the research gaps that currently exist
at the farm level. They should provide critical information for performance measurement and impact analysis of on-
farm programs.
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The Challenges of Implementation

Dawn Leblanc

Canadian On-Farm Food Safety Working Group

909 Irricana Road, Airdrie, AB T4A 2G6

T: 403 912 3528 F 403 948 2069  E: leblanc@cpc-ccp.com

According to the 2001 Canadian census, Canada has approximately 193,000 farms reporting more than $10,000 in
gross receipts and another 54,000 smaller operations. The implementation by each of these of one or more on-farm
food safety programs may become a market requirement over the next decade. This presentation will explore the
challenges that this major transformation of farm management presents for farmers and their organizations. The
expected roles of governments and other stakeholders such a customers, professionals and service providers will
also be reviewed. The presentation will also look down the road at the implications for all the participants of their
involvement in on-farm food safety on a permanent basis.
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The Food Safety Universe Risk Assessment and Risk Ranking Database

Bruce McNab

Ontario Ministry of Agriculture and Food, Innovation and Risk Management Branch
1 Stone Road West, Guelph, ON N1G 4Y2

T: 519 826 4178 F: 519 826 4211  E: bruce.mcnab@omaf.gov.on.ca

Grant Campbell, Ana Matu and Michael Cassidy
Ontario Ministry of Agriculture and Food, Food Safety Policy Branch
1 Stone Road West, Guelph, ON N1G 4Y2

Optimizing the use of finite resources is an important objective of food safety programs. Risk managers must strive
to maximize (and equalize) the marginal return on investment across hazards and food types, in terms of reductions
to food safety risks. Unfortunately, this is not easily achieved given the complexity of the food system. Nevertheless,
systematically assessing and ranking food safety risks is an essential step to achieving this objective.

The Government of Ontario has called for the systematic application of principles of risk management to all programs
within the Ontario Public Service, including food safety. The 2001 report of the Provincial Auditor specifically called
for increased use of risk management in food safety programs. The Food Safety Policy Branch (FSPB) and the Food
Inspection Branch (FIB) of the Ontario Ministry of Agriculture and Food (OMAF) are increasingly applying the
principles of risk management to Ontario Food Safety System (OFSS) programs.

Food safety risk assessment involves systematically studying the likelihood and consequences of failures to food
safety. Risk assessments may vary greatly in their level of detail, ranging from: a) "back of the envelope" qualitative
opinions, rating risks as "low, medium or high", to b) well documented, systematic, qualitative assessments of the
likelihood and consequence components of defined risks, to ¢) semi-quantitative scoring and ranking systems, to d)
complex, detailed, quantitative mathematical models that include Monte-Carlo simulation and quantification of
uncertainty. Resources required to conduct risk assessments vary directly with the level of detail. Text based
qualitative assessments are easier to produce, but less useful for ranking and prioritizing risks. Unfortunately, many
resources are usually required to obtain appropriate data and to develop detailed mathematical models for full
quantitative risk assessments. There is a need for a "middle ground" risk assessment tool that facilitates systematic
ranking of many risks, without the detail and resources required to develop full mathematical models.

The Food Safety Universe Data Base (FSUDB) is a semi-quantitative food safety risk assessment tool that has been
developed by the Ontario Ministry of Agriculture and Food (OMAF). This tool is to be used in conjunction with other
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information to help optimize the allocation of food safety resources under the influence of OMAF.

Since different foods may be contaminated with various biological, chemical or physical hazards at different locations
along the food chain, from production to consumption, each food-hazard-location-of-entry combination presents a
different likelihood and consequence (risk) of harm to the health of consumers. In theory, every possible
combination of food-hazard-location-of-entry could be defined and assessed in terms of its likelihood and
consequence. This theoretical complete data set of all possible combinations could be thought of as the "universe"
of food safety data. Therefore the database designed to capture and analyze these data was named the Food Safety
Universe Data Base.

Risk is a function of the likelihood and consequences of an undesirable event occurring. A systematic method of
assigning, recording and comparing scores for the likelihood and consequence components of risks from various
hazards, in various foods, was needed to semi-quantitatively assess and rank risks to food safety. A database
program was developed in Microsoft Access™ to facilitate systematic and repeated data capture, storage, searching,
summarizing, counting, averaging, sorting, re-sorting, ranking and graphing. These functions are required to assess,
prioritize and communicate food safety risks. The database was set up to capture and analyze likelihood and
consequence risk scores of food borne hazards.

Since the data are captured in semi-quantitative scores, they can be summarized in graphs or tables of ranked risk
scores. Also since the data are stored in a database, they can be summarized, tallied or ranked in essentially any
manner analogous to taking any slice though the data entered in the system. This facilitates observing, comparing
and ranking the recorded risk data in essentially any way desired. This could not be achieved if the data were stored
in a word processing or spreadsheet format.

The FSUDB will be used to semi-quantitatively rank the risks of foodborne hazards to allow decision makers to
effectively allocate resources and maximize benefits by risk.
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Estimating the Total Health-Related Impact of Microbial Food-Borne Pathogens in Ontario,
Using Monte Carlo Simulation to Characterize Uncertainty

Grant Campbell, Michael Cassidy and Bruce McNab

Ontario Ministry of Agriculture and Food, Food Safety Policy Branch

1 Stone Road West, Guelph, ON N1G 4Y2

T: 519 826 3514 F: 519 826 3492  E: grant.campbell@omaf.gov.on.ca

In order to quantify the impact of food-borne illness in Ontario, estimates were made of the total annual cases and
consequent health-related economic impact resulting from selected food-borne pathogens.

Three classes of organisms or diseases were considered: a) reportable, b) non-reportable, and c¢) unknown.

Eleven reportable diseases and organisms that may be transmitted by food, were examined, including:
Campylobacter, Cryptosporidium, Hepatitis A, Listeria, Salmonella, Shigella, verotoxigenic E. coli (VTEC) and
Yersinia. All diagnosed cases involving reportable diseases are required to be reported through the Ontario
Reportable Disease Information System (RDIS). Even so, reported cases likely represent only a fraction of the total
number of food-borne cases from such organisms because, for instance, medical attention is not always sought by
ill persons, and a laboratory diagnosis is not always ordered for those who do seek medical attention. To estimate
the total number of cases from specific reportable organisms, correction factors were derived to adjust for the under-
reporting of food-borne cases.

Sixteen non-reportable diseases and organisms were examined, including: Clostridium perfringens, Staphylococcal
food poisoning, and the Norwalk virus group. There was even less data available for non-reportable organisms
because only outbreak-associated cases involving these organisms are required to be reported through the RDIS
database. Because of insufficient data, total case estimates for these pathogens were made by adjusting U.S.
estimates made by the Centers for Disease Control (CDC) for the same pathogens.

"Unknown" organisms include food-borne organisms that cause disease but are not yet recognized as causes of
disease (for example E. coli 0157:H7 prior to 1982). A significant proportion of cases of gastroenteritis and other
diseases remain undiagnosed today. Estimates for cases caused by as yet unknown or unappreciated organisms
were made using U.S. estimates as a base, in a similar manner as for non-reportable pathogens.

Total case estimates for each pathogen were used as a basis to estimate the number of lost work days, doctor’s
visits, hospitalizations, deaths, and certain types of chronic sequelae cases associated with each pathogen. Data
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the operator what actions should be taken.

Approximately 80% of provincially licensed abattoirs are supplied with water from wells on their own property. The
general practice for one of these plants having an adverse water result is to shock and flush their well and distribution
system. It is important to determine if a well or treatment system problem exists and plant operators are encouraged
to consult experts in this area for additional advice.

The MOHLTC public health unit for the regional area in which the plant is located is advised of any coliform (and
E. coli) positive results. They work with the OMAF team and may take additional water samples and/or issue a Boil
Water Advisory until the public is no longer at risk.

Slaughter operations are suspended in plants that have E. coli positive results or coliform positive retest results.
Plant operations that use water may continue after negative re-test results are received with approval from the
regional veterinarian. Meat and meat products are held when E. coli is detected in the water and further testing is
conducted to determine if E. coli 0157:H7 is present. Meat and meat products are released when negative results
from these tests are received.

Education and action on adverse results have encouraged plants to install effective water treatment systems. Since
the spring of 2002, the number of plants having effective water treatment systems has increased from 75% to 99%.
The incidence of adverse water results is currently at 6 % with some seasonal variations. To provide an even greater
level of protection for Ontario consumers continued government/industry efforts are required.

In the future, it is expected that the number of adverse water results in the province will decrease as plants continue
to improve their water treatment systems and improve their system monitoring programs. OMAF’s water monitoring
program in provincially licensed abattoirs is making an important contribution to food safety in Ontario.
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Enhancing Food Safety through Enforcement Activities

Jim Cushing, Sandy Nixon, Jerry Clarke and Nicola Finlay

Ontario Ministry of Agriculture and Food, Food Inspection Branch

1 Stone Road West, Guelph, ON N1G 4Y2

T: 519 826 4391  F: 519 826 4375  E: jim.cushing@omaf.gov.on.ca

The Enforcement Unit of the Ontario Ministry of Agriculture and Food (OMAF) consists of two distinct components,
an investigative group and an advisory/enforcement group. Since April 2000 OMAF has had a cooperative Service
Level Agreement with the Ontario Ministry of Natural Resources (MNR), which defines the investigative services
MNR provides to OMAF. OMAF’s advisory/enforcement group deals with complaints through advisory services,
education and enforcement while MNR handles investigations. These investigations often result in charges and
subsequent convictions.

The Ministry receives complaints from a variety of sources e.g. consumers, stakeholders and fellow staff members.
These complaints are analyzed by the Unit to determine what action should be taken. If it is determined that an
advisory and educational visit would solve the problem, one of the Ministry’s Compliance Officers is sent. If stronger
enforcement action is required, a request is made to the MNR for an investigation. Due to the large number of issues
OMAF deals with, partnerships have been created with other Ministries, Agencies and other levels of government.
On an ongoing basis, OMAF Enforcement and Compliance Officers train outside agencies such as Municipal Health
Units, the Ontario Society for the Prevention of Cruelty to Animals and the Canadian Food Inspection Agency staff
on how to detect uninspected product.

Enforcement of the Meat Inspection Act (Ontario), with respect to preventing/controlling illegal slaughter and the sale
of meat presents a particular challenge. Key partners for the Ministry in this area are the 37 municipal health units
in Ontario. Each health unit is an independent entity. Therefore, to ensure that all units have consistent approach and
understanding of illegal slaughter the OMAF Enforcement Unit developed a training program to assist public health
inspectors to recognize the difference between inspected and un-inspected products.

For example, are there approved stamps on the meat, is the product properly packaged, does the owner have
receipts, is the product clean, is signage accurate and complete? There are also many graphic pictures of what un-
inspected product look like, the facilities that they are produced in and how they are marketed. OMAF has conducted
53 of these sessions to most of the units and other ministries and agencies. The partnering has resulted in numerous

joint inspections, organized raids leading to loss of product and charges being laid. Our sister Ministry, the MNR, in
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Enhancing Food Safety Through Research Initiatives

Vicky Grahovac and Karen Atchison

Ontario Ministry of Agriculture and Food, Innovation and Risk Management Branch
1 Stone Road West, Guelph, ON N1G 4Y2

T: 519 826 4198 F: 519 826 4211  E: vicky.grahovac@omaf.gov.on.ca

During a review of the food safety system in Ontario, the Ontario Ministry of Agriculture and Food (OMAF) recognized
the need to enhance the system by intensifying an investment in food safety research. A four year, four million dollar
Food Safety Research Program (FSRP) was launched in February of 2001. The mandate of FSRP is to invest in
research to assist in the implementation of a science-based food safety system. This funding initiative is supporting
research to assess, manage and reduce the risks to public safety along the entire food chain. It is identifying
emerging hazards and contaminants and developing/evaluating diagnostic methods for application in field and
laboratory settings. It is also generating knowledge that will help government regulators, industry, and consumers
develop strategies to prevent, control or eliminate food safety risk.

The program is open for competition among researchers from academia, industry, governmental agencies, private
and regulatory labs, as well as partnerships of any of those. The researchers are eligible to apply for up to 250,000
dollars per project that has to be competed within two years. The Innovation and Risk Management Branch of OMAF
manages the program by facilitating identification and development of specific research priorities, by issuing an
annual call for proposals, by facilitating an expert review process and by managing research contracts.

Three competitive rounds have been completed and the fourth round is in a progress. To date the FSRP has allocated
three million dollars to 25 successful projects at eight research institutions: Queen’s University, the University of
Guelph, the University of Manitoba, the University of Saskatchewan, Lakehead University, McMaster University,
Agriculture and Agrifood Canada and Health Canada.

For example, FSRP is supporting a number of projects focused on the development and/or validation of diagnostic
methods for rapid, accurate, reliable and less expensive detection of E. coli, Salmonella, Campylobacter, M.
paratuberculosis, viruses and chemical residues in food and water samples. A focus of some projects is on very
advanced technology, such as development of microarrays and microchip technology for multi-pathogen
detection in the same sample, or fiber optic technology for E. coli detection. In some cases the projects are
focussed on improvements and validation of existing technology to improve turn around time or sample

throughput.
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From those projects focused on risk assessment, development of data for risk assessment and identification of
emerging food safety hazards examples include the following:

* Risk assessment of prevalence and antimicrobial resistance of Campylobacter in chicken, veal and turkey products
at retail level in Ontario.

« Surveillance of Ontario pig farms for diseases of public health importance — with emphasis again on antimicrobial
resistance problems.

* The assessment of antimicrobial resistance in cull cows in Ontario dairy herds.
* Implementation of HACCAP-based food safety program implementation in food service sector.
« Transmission of pathogenic bacteria to horticulture crops via contaminated pesticide mixes.

* The investigation of routes for transfer of food and water-borne pathogens to produce - possible internalization of
pathogens within produce edible tissue.

* The assessment of barriers to the effective implementation of HACCP in the Ontario food-processing sector.

The program is also supporting projects focused on risk control such as use of essential oils as an alternative to
dietary antibiotics to control food-borne pathogens in livestock, the use of ozonation to decontaminate horticulture
produce and the use of liquid feed in pork production — advantages and issues in terms of food safety.

OMAF is committed to ensuring the broad dissemination of research results. Information about the funded projects
is available on the OMAF website and is highlighted in the Compendium of OMAF Funded Food Safety Research
published by OMAF in 2002. The Compendium will be updated in November 2003. Also, the successful applicants
are required to register their project with the Inventory of Canadian Agri-food Research (ICAR). Project results are
shared with government and industry representatives. Successful applicants are encouraged to publish their results
in the appropriate journals, as well as to commercialize the inventions where possible.
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Inventory and Preliminary Risk Assessment of Non-Federally Registered Fish Processors in Ontario

Gavin Downing, Jeff Perkins and Steve Naylor

Ontario Ministry of Agriculture and Food, Food Safety Policy Branch

1 Stone Road West, Guelph, ON N1G 4Y2

T: 519 826 3837  F:519 826 3492  E: gavin.downing@omaf.gov.on.ca

During a review of the food safety system in Ontario, the Ontario Ministry of Agriculture and Food (OMAF) recognized
the need to improve Ontario's Food Safety System (OFSS). Fish processing in Ontario may be carried out by federally
registered fish processors, or in facilities that are not federally registered. Non-federally registered fish processors
(NFRFPs) are currently subject to provincial regulations under the Fish Inspection Act (Ontario). While the Ontario
Ministry of Natural Resources (MNR) currently has responsibility for the unlawful sale of decomposed, tainted, or
unwholesome fish under the Fish Inspection Act (Ontario), Ontario is considering a transfer of regulatory
responsibility for non-federally registered fish processors from MNR to OMAF under the Food Safety and Quality Act,
2001. In light of this possible transfer, and to facilitate the development of appropriate food fish safety programs, an
inventory of NFRFPs was undertaken in Ontario.

Successful implementation of this project required cooperation between the Public Health Branch of the Ministry of
Health and Long-Term Care (MOHLTC), the Municipal Public Health Units (PHU), MNR, the Canadian Food Inspection
Agency (CFIA), and the Food Inspection and Food Safety Policy Branches of OMAF. An Interagency Planning
Committee was formed with representatives from each of these organizations to oversee development of an
operational definition of a NFRFP, oversee development of a preliminary database, oversee development of a
workplan and Request for Proposals for inventory data collection, select and oversee the work of a consulting firm
to carry out the data collection and make decisions regarding the collected data to allow risk assessments to be
conducted on those facilities meeting the operational definition.

The definition of a non-federally registered fish processor used in this survey is a manufacturing facility in Ontario that:

a)  Conducts any of the following processes: cleaning, scaling, icing, eviscerating, filleting, mincing, comminuting,
reforming, extruding, shucking, de-shelling, breading, cutting, freezing, repackaging and distributes some
portion of its products through any wholesale or retail outlet not connected to the establishment, or:

b)  Conducts any of the following processes: cooking, smoking, salting, drying, pickling/marinating, canning,
preparing ready to eat (sushi) products, or vacuum packaging of high risk products, and:
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c) Is not operating as a federally registered establishment with a CFIA Certificate of Registration.

A preliminary database consisting of 969 facilities was compiled from various sources. Validation of business data
resulted in 145 businesses preliminarily meeting the operational definition of a NFRFP.

A consulting firm was selected through a competitive process to carry out a two-phased data collection. Phase |
consisted of collection of business profile information to enable decision-making on which businesses match the
operational definition based on survey data collected. Phase Il consisted of an on-site survey of process control
programs. A preliminary data analysis and risk assessment of businesses that match the operational definition was
then conducted.

One hundred and forty-seven (147) processing plants are classified as NFRFPs. The majority of NFRFPs are small
or very small enterprises that operate on a seasonal basis. Fish processed in NFRFPs come from a variety of sources,
including aquaculture, commercial fisheries, and imports, and each source presents potential hazards over and
above those introduced through processing activities. The majority of high-risk processing activity involves fish
smoking. A variety of distribution methods are used to market fish products, but the vast majority is distributed
widely through wholesale channels.

The data suggests that many NFRFPs could improve their food safety risk control programs at a relatively low cost
to the NFRFP operator.
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Microbiological Baseline Survey on Raw Beef Carcasses in Ontario Abattoirs

Pat Johnson, Abdullahi Mahdi and Tom Baker

Ontario Ministry of Agriculture and Food, Food Inspection Branch

1 Stone Rd West, Guelph, ON N1G 4Y2

T: 519-826-3667 F: 519-826-4375 E: Pat.Johnson@omaf.gov.on.ca

The prevalence and levels of indicator and pathogenic bacteria on beef carcasses processed in Ontario’s provincial
abattoirs were evaluated in a microbial baseline study conducted between March 2000 and January 2001. The study
was designed to account for variations due to establishment size, geographic location of plants and season. To
minimize experimental error and ensure adequate representation, volume throughput data from the abattoirs was
utilized as a design criteria for stratifying abattoirs into high, medium and low volume groups. Had a completely
randomized design been used, 53% of the samples would have originated from less than 6% of the abattoirs.

Randomized sampling plans were developed on a weekly basis, providing for a sampling frequency based on
probabilities proportional to volume within stratum. Carcass selection at the plant, using random number tables, was
done by meat inspectors trained in aseptic sampling methodology. Carcass sampling was conducted 12-36 hours
post-slaughter using sampling sponges with buffered peptone water as the diluent. Three sampling sites on the
carcasses (rump, flank and brisket) were swabbed using a 100 cm? template. Information collected on the type of
beef and dressing method included fed vs. culled beef, beef class (steer, heifer, cow or bull), dressing method (bed
or rail), dehiding method (manual or mechanical) and shrouding practices. Samples were packed in chilled shipping
containers, time and date stamped and shipped by courier to Laboratory Services Division, University of Guelph for
analysis. A strict set of sample acceptance/rejection criteria was implemented. Only samples which were received by
the laboratory within 24 hours of collection, complete with the three swabs, uncontaminated, non-leaking and whose
temperature was between 0° and 8°C were accepted for microbial analysis.

Pooled swabs from 1459 carcasses were submitted for analysis of: aerobic colony count, total coliform count,
Escherichia coli count, Campylobacter spp., Listeria monocytogenes, Salmonella spp. and VTEC. The analytical
methods used for E. coli count, Salmonella, Listeria monocytogenes, and aerobic plate count were those
accredited by the CFIA and described in the Health Canada, HPB Compendium of Analytical Methods, volume 3. The
C. jejuni/coli analytical method and the verocell assay for E. coli 0157:H7 were modifications of those described in
the former Agriculture and Agri-Food Canada laboratory procedure manual. Serotyping of Campylobacter and
Salmonella isolates was provided by participating Health Canada Laboratories in Guelph and Winnipeg.
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Results were analyzed with SAS for associations with strata, geographical location, season and operational variables.
The analysis of the aggregate results showed that contamination rates were 27.8%, 18.6%, 1.5%, 9.9%, 1.6% and
0.3% for total coliforms, E. coli, Campylobacter, Listeria monocytogenes, Salmonella and VTEC, respectively.
Geographic location and season affected (P < .001) total coliforms and E. coli; whereas total coliforms,
Campylobacter and Salmonella were influenced (P<.05) by strata. Means (log,, cfu/cm?) for total coliform counts
(1.44, 1.66, 2.03) and E. coli counts (1.22, 1.62, 2.06) varied significantly (P <.001) among the three (Northeastern,
Southcentral and Southwestern) regions of Ontario, respectively. Dressing method (bed vs. rail) influenced (P<.01)
the prevalent data of total coliforms (24.70% vs. 40.82%, respectively), E. coli (17.48% vs. 24.15%, respectively)
and Listeria monocytogenes (8.43% vs. 14.63%, respectively). Hide removal system (manual vs. mechanical) also
affected (P<.01) the prevalence data of total coliforms (24.63% vs. 42.96%, respectively), E. coli (17.09% vs.
27.08%, respectively) and Listeria monocytogenes (8.85% vs. 13.72%, respectively). Results from shrouded and
unshrouded carcasses were similar (P>.05). Significantly more (P<.01) samples collected from culled beef were
positive for total coliforms, E. coli and Salmonella than from fed beef (36.51%, 24.87% and 4.23% vs. 26.72%,
17.92% and 1.29%, respectively). The within culled beef type analysis of the data has detected that a larger (P<.05)
percent of the samples positive for total coliforms, E. coli, Salmonella spp and Campylobacter coli/jejuni originated
from cow carcasses. Similar analysis for the fed beef type shows that steer carcasses were more likely (P<.05) to
be found positive for total coliforms, E. coli and Listeria.

The microbial findings of the study will be used to establish microbial performance standards for beef processing in
Ontario. Coupled with operational data the microbial results will be used to direct compliance and regulatory
activities of the Food Inspection Branch towards the food processing activities of highest risk. The study findings will
also be used as a statistical benchmark to assess future food safety intervention activities.
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Microbiological Analysis of Raw Chicken Carcasses in Ontario Abattoirs

Pat Johnson, Abdullahi Mahdi and Tom Baker

Ontario Ministry of Agriculture and Food, Food Inspection Branch

1 Stone Road West, Guelph, ON N1G 4Y2

T: 519-826-3667 F: 519-826-4375 E: Pat.Johnson@omaf.gov.on.ca

The prevalence and levels of indicator and pathogenic bacteria on post-chill broiler and roaster chicken carcasses
processed in Ontario’s provincial abattoirs were evaluated in a study conducted between February 2001 and August
2002. Volume throughput data from the abattoirs was utilized to stratify abattoirs into large (= 100,000 head/yr) and
small (<100,000 head/yr) volume groups.

Within Stratum, abattoirs were randomly selected weekly using probabilities proportional to slaughter volume. Using
400 mL buffered peptone water, randomly selected carcasses were shaken for 1 minute in sterile 3500 mL sampling
bags. Information was collected concerning processing methods: scalding method; chilling method; dressing
procedure (full, UDP, Hong Kong); evisceration method; temperature of chill tank; and chicken weight. Samples were
packed in chilled shipping containers, time and date stamped, and shipped by courier to Laboratory Services
Division, University of Guelph. Strict quality control criteria were observed for accepting/rejecting received samples.
Misidentified, inadequate, frozen samples, warmer than 10°C or older than 24 hours were rejected.

Samples from 1480 post-chill carcasses were analyzed for: aerobic colony count (ACC), total coliform count (TCC),
Escherichia coli count (ECC), Listeria monocytogenes (Lm), Salmonella spp. (S), Campylobacter spp. (C) and VTEC.
Positive samples were quantified for S and C, and serotyped for S, C and VTEC. Serotyping of C and S was provided
by Health Canada laboratories in Guelph and Winnipeg. Analytical methods for ECC, S, Lm, ACC, C and verocell assay
for E. coli 0157:H7 were those described in the Health Canada, HPB Compendia of Analytical Methods and accredited
by CFIA. S and C enumeration were performed using the Most Probable Number (MPN) procedures described by USDA.

Contamination rates were 99.86%, 98.99%, 29.95%, 31.55%, 63.85% and 0% for TCC, ECC, Lm, S, C and VTEC,
respectively. The median log10 cfu/ml for ACC, TCC and ECC were 3.95, 2.71 and 2.40, respectively; the median
values for S and C were 0.64 and 0.63 log,, MPN/mL, respectively. As an index of carcass contamination, 96.62%
of the samples contained ACC (@ 35°C) of 10° or less cfu/mL. No significant association between Strata, season and
geographical location and TCC prevalence data was detected (P>.05). ECC values were significantly lower in small
volume plants (P<.05) and northeastern region (96% / 100% / 98% for Northeastern/Southcentral and Southwestern

regions, respectively; P<.01). Data were analyzed under two seasonal groups, i.e., winter and spring formed a cold
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and wet group, summer and autumn formed a hot and dry category. ECC values were not associated with Season
(99% vs 98% for cold/wet and hot/dry seasons, respectively; P>.05). Significantly higher C (68% vs 60%; P<.05)
and S (33% vs. 30%; P<.01) contamination rates were associated with hot/dry seasons. Carcasses from smaller
volume plants had substantially less Lm and S than their large volume counterparts (14% vs. 47% and 20% vs. 45%,
respectively (P<.001), but higher C contamination (70% vs 58%, respectively; P<.001). 50% of samples originated
from automatically eviscerated carcasses, 90% were hard scalded, 83% had full or conventional dressing and 9%
originated from carcasses that were both water and air chilled. No significant association was detected between TCC
and scalding and evisceration methods (P>.05). However, significantly higher (P<.001) ECC values were associated
with hard scalding and automatic evisceration procedures (99% vs 96% & 100% vs 98%, respectively). Similarly,
hard scalding and automatic evisceration contributed to significantly higher Lm and S (P<.001) contamination (31%
vs 15% & 39% vs 14% for scalding & evisceration on Lm, respectively; 33% vs 16% & 43% vs 17% for scalding
& evisceration on S, respectively). C was significantly lower in automatically eviscerated carcasses (63% vs 73%;
P<.001). Partially dressed carcasses contained significantly lower incidences of C (52% vs 66%; P<.001).
Significantly lower Lm and S were recovered from water and air chilled carcasses (18% vs 27%, P<.05 & 18% vs
31%, P<.01; respectively). A significant and positive correlation was detected between ECC (log,, cfu/ml) and C (log,,
MPN/mI) values (r = .37; P<.05), indicating that E. coli (Biotype |) may serve as an indicator organism for C. Analysis
of covariance identified that chilling temperature positively influenced ACC, TCC, ECC and C levels (P<.05).

The microbial findings of the study will be used to establish microbial performance standards for chicken processing
in Ontario. Coupled with operational data the microbial results will be used to direct compliance and regulatory
activities of the Food Inspection Branch towards the highest risk processing activities. Findings will also be used as
a statistical benchmark to assess future food safety intervention activities.
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Microbiological Analysis of Raw Pork Carcasses in Ontario Abattoirs

Pat Johnson, Abdullahi Mahdi and Tom Baker

Ontario Ministry of Agriculture and Food, Food Inspection Branch

1 Stone Road West, Guelph, ON N1G 4Y2

T: 519-826-3667 F: 519-826-4375 E: Pat.Johnson@omaf.gov.on.ca

The prevalence and levels of indicator and pathogenic bacteria on hog carcasses processed in Ontario’s provincial
abattoirs were evaluated in a microbial baseline study conducted between December 1998 and January 2000. The
study was designed to account for variations due to establishment size, geographic location of plants and seasonal
impacts. To minimize experimental error and ensure adequate representation, volume throughput data from the
abattoirs was utilized as design criteria for stratifying abattoirs into high, medium and low volume groups. Had a
completely randomized design been used, 80% of the samples would have originated from only 8% of the plants.

Randomized sampling plans were developed on a weekly basis, providing for a sampling frequency that was based
on probabilities proportional to volume within stratum. Carcass selection at the plant, using random number tables,
was done by meat inspectors trained in aseptic sampling methodology. Carcass sampling was conducted 6-12 hours
post-slaughter using sampling sponges with buffered peptone water as the diluent. Three sites on the carcasses
were swabbed (belly, ham and jowl) using a 100 cm? template. Samples were packed in chilled shipping containers,
time and date stamped and shipped by courier to Laboratory Services Division, University of Guelph for microbial
analysis. A strict set of sample acceptance/rejection criteria was implemented. Only samples which were received by
the laboratory within 24 hours of collection, complete with the three swabs, uncontaminated, non-leaking and whose
temperature was between 0° and 8°C were accepted for microbial analysis.

Pooled sponge swabs of 1557 carcasses were submitted for microbiological analysis for: aerobic colony count, total
coliform count, Escherichia coli count, Listeria monocytogenes, Salmonella spp., Campylobacter spp. and
verotoxigenic E. coli (VTEC). The analytical methods used for E. coli count, Salmonella, Listeria monocytogenes, and
aerobic plate count were those accredited by the CFIA and described in the Health Canada, HPB Compendium of
Analytical Methods, volume 3. The C. jejuni/coli analytical method and the verocell assay for E. coli 0157:H7 were
modifications of those described in the former Agriculture and Agri-Food Canada laboratory procedure manual.
Serotyping of Campylobacter and Salmonella isolates was provided by participating Health Canada Laboratories in
Guelph and Winnipeg.

The microbial contamination data was statistically analyzed (SAS) for underlying associations with establishment
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size (Strata), geographical location, and season.

The contamination rates were 61.3%, 39.5%, 10.7%, 4.8%, 26.7% and 2.1% for total coliforms, E. coli, Listeria
monocytogenes, Salmonella, Campylobacter and VTEC, respectively. Of the samples analyzed for the indicator
organisms, 70% of them had aerobic colony counts (@ 35°C) of 10° or less colony forming units per cm?, whereas
almost all of the samples with E. coli (Biotype I) contamination contained 10° or less colony forming units per cm?.
The prevalence data of total coliforms (71.3%, 59.5%, 50.1%), E. coli (44.4%, 40.2%, 32.0%), Listeria
monocytogenes (16.6%, 7.9%, 6.1%) and Salmonella (9.0%, 3.6%, 0.5%) were significantly different (P<.001)
among the high, medium and low volume strata. Strata prevalences for Campylobacter (27.4%, 28.5%, 23.5%;
P>.05) and VTEC (1.2%, 2.7%, 2.4%; P>.05) were similar. The prevalence data of Campylobacter (38.1%, 31.3%,
20.0%, 22.5%) and VTEC (3.3%, 3.5%, 2.0%, 0.6%) were significantly influenced (P<.001) by season (winter,
spring, summer and autumn, respectively). Prevalence data of total coliforms, E. coli, Listeria monocytogenes and
Salmonella have also indicated that microbial values peaked (P<.01) in the warmer months. Strata and geographic
location had a significant impact on aerobic colony counts (P<.001). Means (log,, cfu/cm?) for aerobic colony counts
(4.69, 4.59, 4.21; P<.001), total coliform counts (1.64, 1.51, 1.44; P<.001) and E. coli counts (1.37, 1.33, 1.20;
P<.05) were linearly different among the high, medium and low volume strata, respectively.

The microbial findings of the study will be used to establish microbial performance standards for pork processing
in Ontario. Coupled with operational data the microbial results will be used to direct compliance and regulatory
activities of the Food Inspection Branch towards the food processing activities of highest risk. The study findings will
also be used as a statistical benchmark to assess future food safety intervention activities.
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Renewing Ontario’s Food Safety System

Beverley Alder

Coordinator, Ontario Ministry of Agriculture and Food, Food Safety Policy Branch
1 Stone Road West, 2SW, Guelph, ON N1G 4Y2

T: 519 826 3210 F: 519 826 3492  E: beverley.alder@omaf.gov.on.ca

In response to global food safety events in the late 1990’s, Ontario embarked on a thorough review of its provincial
food safety and inspection system. Led by the Ontario Ministry of Agriculture and Food (OMAF), since 2000 the
Ontario government has been updating its system to:

» cover the entire food chain from “field to fork”,

* be based on a scientific assessment of the risks,

* harmonize legislation with national standards, and

» incorporate modern approaches and new technologies.

Other Ontario ministries involved in the review include the Ministry of Health and Long-Term Care and the Ministry
of Natural Resources.

The process of updating Ontario’s food safety system comprises many activities, including:

1. Information Gathering and Risk Assessment

Baseline studies are being conducted to assess the risks in various foods including:
* pork, beef and poultry,

« cider, sprouts and minimally processed vegetables,

« sheep and goat milk, pasteurized fluid milk and fish.

Contaminants, which depending on the food may include pathogens and environmental or pharmaceutical residues,
are being monitored. Part of the risk assessment includes identifying methods of managing the risks, which for some
sectors may require an assessment of their current industry practices. In order to gather this information, inventories
of current systems have been completed or are underway for:
* non-slaughter meat processing plants,
* dairy sheep and goat producers,
« fish processors,
* cider pressers, and
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* sprout producers and processors.

2. Developing Programs, Standards and Legislation to Manage the Risks

The review of the food safety system identified the need to continue to raise awareness and promote change in the
agri-food industry. Since 1999, Ontario has supported several programs aimed at improving food safety in the agri-
food sector, including:

* Healthy Futures for Ontario Agriculture has encouraged industry initiatives to meet market demands with regard to
food safety and quality through partnerships along the food production continuum.

* The recently announced program for Food Safety Education and Training will provide greater access to training on
food handling, good manufacturing practices and HACCP for small and medium food processors.

* Ontario’s food safety research program has committed to date over $3 million toward research and development
in priority areas including test development and validation, risk assessment, risk management and control.

» OMAF continues to work both nationally and with the provincial agri-food industry on the development of On-Farm
Food Safety and HACCP Programs.

A signature initiative in the update process was the development of the Food Safety and Quality Act, 2001 (FSQA).
This enabling legislation provides a firm basis for the regulatory framework that it will support, including powerful
inspection and enforcement measures and penalties. It is based on the Model Provincial Act for Food Safety and
Inspection that was developed nationally by the Canadian Food Inspection Implementation Group. Regulations for
meat and poultry, and sheep and goat milk are now being developed under the FSQA based on the national standards
developed for those areas. A regulation regarding dead animal disposal and additional regulations may be developed
for higher risk foods.

The poster will illustrate how the various components fit together to form an updated and comprehensive Food
Safety System for Ontario.

NOTES

114



