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Long Term Goals 

#1. Your farm has a food safety system that 
protects you and your customers, AND is 
scale-appropriate and cost-effective

+ HGAP audit-able 

+ FSMA compliant

FSMA Compliance
- Exempt
- Qualified Exempt
- Compliance Required

Written Plan: Audit-able to HGAP standards and 
compliant with the FSMA Produce Rule.
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Center for Disease Control and Prevention (CDC)
• 48 M cases of food poisoning

(1 in 6 Americans)
• 128,000 hospitalizations
• 3,000 deaths

Farmers Are Food Handlers

3We are Responsible for the Safety of our Product!
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Top 15 Foods That Caused Outbreak-Associated 
Illnesses, 2009–2018 -- CDC

Farmers Are Food Handlers
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Farmers Are Food Handlers 
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Outbreaks associated with produce
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Farmers Are Food Handlers

6

Fresh produce is often consumed raw.
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As bacteria and viruses 
are not easily 

washed off produce, 
limiting contamination 

is the best policy. 
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Risk management begins with understanding
potential hazards, or sources of contamination.

1. Potential Hazards: What and Where 
2. Pathway: How It Could Get On The Food 
3. Survival and Reproduction
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1. Physical: such as glass, metal, stones, plastic, 
bone, or bullets

2. 2% Chemical: such as pesticides, lubricants, or 
cleaners

3. 97% Biological: such as 
bacteria, viruses, fungi, or 
parasites 

Hazards Associated With Food Borne Illness

The most significant carriers of biological 
contaminants are soil, water and fecal matter.11

Hazard, a known harmful contaminant or condition 
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Potential Sources: Perform a hazard/risk assessment 
– Create maps and descriptions
– Identify potential sources
– Reduce survival and reproduction of pathogens at source

Contaminants Are Present On All Farms
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Reduce survival and reproduction of pathogens at source
Contaminants Are Present On All Farms

Survival/Reproduction
– Moisture
– Growing niches
– Food for microbes
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- Usually the start has more
than just one bacterium

- Some pathogens can make 
people sick with a dose of 10 
cells or less

- Optimal reproduction 
conditions
• Food source
• Moisture
• Right temperature

Time # of Bacteria

20 min 2
40 min 4
1 hour 8
80 min 16
100 min 32
2 hours 64
4 hours 4096
6 hours 262,144
8 hours 16,777,216

BACTERIA CAN MULTIPLY ONCE EVERY 20 MINUTES

14



Food Safety: Introduction 2/3/23

© 2021 Atina Diffley
Prepared and Presented by Atina Diffley, 

Organic Farming Works LLC

15

15

16

16

17

17

How Contamination is Transferred: Pathways

Humans

Animals Water
Equipment 

Tools

Air/Wind
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Prevent Spread - Transfer
– Prevent contaminants from getting on produce
– Prevent contaminants on produce from spreading to 

other produce

Contaminants Are Present On All Farms
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1. Potential Hazard: What and Where 
2. Pathway: How It Might Get On The Food 
3. Survival and Reproduction
4. Procedures and Policies to Minimize Risk

RISK ASSESSMENT

20
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• 147 infected
• 33 + 10 dead
• 1 miscarriage

A truck used to 
haul culled 
cantaloupe to a 
cattle operation 
was parked 
adjacent to the 
packing facility

Six misdemeanor counts of 
introducing adulterated food into 

interstate commerce.

2009	Listeria Case

21Hazard – Pathway – Survival/Reproduction – Policies/Procedures
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- Pooling of water on floor adjacent to grading stations and 
employee walkway
- Floor was  not easily cleanable
- Packing equipment not easily cleaned and sanitized
- Field heat not removed before placing in cold storage
- Swabs from the fields were negative for listeria
- 13 of 39 swabs from within the facility, were positive
- Puddles under packing line tested positive

Facility Design

22Hazard – Pathway – Survival/Reproduction – Policies/Procedures
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- Potato packing equipment allowed water to pool
- No sanitizer was used in the wash water 

-Primus gave farm a 96% a “superior” rating
23

Hazard – Pathway – Survival/Reproduction – Policies/Procedures
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“Listeria Hysteria”
A systematic, well-executed sanitation program with 

cleanable surfaces will reduce much of the risk.
- Listeria can be found in 7-28% of growing areas

- Is hardy and can readily colonize most surfaces. 

- Can be transient and gain entry with products, in soil, on 
shoes, and in dust. An effective sanitation program should 
be taking care of the Listeria that finds its way in. 

- Listeria contaminates cold, wet environments and 
harbors in drains and on floors and any damp surface if 
cleaning is not effective. 

- Listeria can create bio-films that resist removal. 
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Zone 1 — Produce and Contact Surfaces
Zone 2 — Areas and surfaces that can easily contaminate Zone 1
Zone 3 — Areas and materials in area, but less likely to contaminate.
Zone 4 — Outside or adjacent to produce area

1. Potential Hazard: What and Where 
Physical
Chemical
Biological

26
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Zone 1 — Produce and Contact Surfaces
Zone 2 — Areas and surfaces that can easily contaminate Zone 1
Zone 3 — Areas and materials in area, but less likely to contaminate.
Zone 4 — Outside or adjacent to produce area

Humans
Air/Wind
Animals
Equipment
Tools
Water

2. Pathway: How It Might Get On The Food 
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Zone 1 — Produce and Contact Surfaces
Zone 2 — Areas and surfaces that can easily contaminate Zone 1
Zone 3 — Areas and materials in area, but less likely to contaminate.
Zone 4 — Outside or adjacent to produce area

1. Hazard
2. Pathway
3. Survival

3. Survival and Reproduction
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Zone 1 — Produce and Contact Surfaces
Zone 2 — Areas and surfaces that can easily contaminate Zone 1
Zone 3 — Areas and materials in area, but less likely to contaminate.
Zone 4 — Outside or adjacent to produce area

1. Hazard
2. Pathway
3. Survival

4. Procedures and Policies to Minimize Risk
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Hazard/Risk ASSESSMENT

- Land Use
- Water Quality
- Wild and Domestic Animals
- Worker Health & Hygiene
- Worker Training
- Harvest/Packing/Transport

Written Food Safety Plan
- Organize, plan, train
- Required for food safety audits
- Not required for FSMA

30Source – Pathway – Survival/Reproduction  
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Romaine leaves are more open than 
Iceberg, exposing more surface area.

Develop Risk Assessment Thinking
Risk, the probability of an event occurring 
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Develop Risk Assessment Thinking
Why are netted cantaloupe 
classified as higher risk than 
watermelon? 
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Develop Risk Assessment Thinking
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Common Food Safety– Related Problems
• No toilet or hand washing within ¼ mile of work. 
• Employees are not trained or expected to wash hands 
regularly, especially after using the bathroom. 

• Animals (wild or domestic) are not excluded from 
production areas and packing sheds. 
• Animal manures are not being managed safely.

• Non-potable water is used to clean produce
• Records on chemicals and fertilizers use are lacking. 

ALL of these shortcomings can be fixed with 
relatively little expense and effort. 

34

35

1. APPLICABLE and APPLIED TO YOUR FARM
- Scale-appropriate and cost effective systems
- DO RISK ASSESSEMENTS— enables prioritization

2. ECONOMICS: FARM VIABILITY AND EFFICIENCY
- Open doors to markets – business development
- Create efficient operating systems
- Create accountability

found the content to be highly technical & scientific, with few connections back to real farm 
application. Then when I took your workshop I was able to see some examples of how food 
safety could be realistically practiced on my farm and also improve the effectiveness of my 
business.

1. How the Produce Rule and is relevant and applicable to your farm business
2. How food safety contributes to farm viability and efficiency.
2. We might also discuss the idea that they will set a long term food safety goal
4. A bit on how the upcoming class will work to help them apply the PSA training to their 
own operations.

• It might also be useful to do a short introduction 
on contamination sources and pathways to help 
them apply their critical analysis mind to the 
Produce Rule as they are hearing it in the PSA 
training as you must do this.

• Primary goal is to help the small farmers in my region see how the PSA concepts are 
relevant and applicable to their businesses.
• the content to be highly technical & scientific, with few connections back to real 

farm application.
• how food safety could be realistically practiced on my farm 
• and also improve the effectiveness of my business.
• more likely to utilize the information from the training 
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1. My Buyer’s Food Safety Requirements
- None
- A Written food safety plan
- Food safety audit (with who?)

2. FSMA status
- Exempt 
- Qualified Exempt
- Required to be in full compliance 
- I  don’t know my status

3. Writing and Implementing a Food Safety Plan 
- Early stages of learning about food safety
- Have begun to write or implement a food safety plan
- Have a written and implemented plan in an auditable state
- Have been audited and certified
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Long Term Goals 

#1. Your farm has a food safety system that 
protects you and your customers, AND is 
scale-appropriate and cost-effective

+ HGAP audit-able 

+ FSMA compliant

FSMA Compliance
- Exempt
- Qualified Exempt
- Compliance Required

Written Plan: Audit-able to HGAP standards and 
compliant with the FSMA Produce Rule.
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Monday, February 6 6-8 pm EST
Monday, February 13 6-8 pm EST
Monday, February 20 6-8 pm EST
Monday, February 27 6-8 pm EST
Monday, March 6, 6-8 pm EST
Monday, March 13 6-8 pm EST
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