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Food safety begins on the farm, but identifying and controlling food safety risks is a complicated 
undertaking particularly for fresh produce growers who do not feel as though they possess the 
necessary scientific expertise. Unintentional microbial contamination of fresh produce in the 
field can come from many sources, including water, soil and soil amendments, workers, wildlife, 
and adjacent land. Currently, most educational programs and guidance documents outline these 
risks but do not assist growers with understanding and prioritizing them in terms of what risks 
should be mitigated first.  The  on-farm decision trees will allow growers to assess their own 
unique operations, prioritize the implementation of practices that would most effectively reduce 
the microbial risks that have been identified, and develop a written farm food safety plan.  

Decision Tree Exercise 

Agenda 

Presenters: Dr. Betsy Bihn, Cornell University and Dr. Annette Wszelaki, Univ of TN 

1:00 p.m. Introduction and Description of Need to for On-Farm Risk Assessment (30 minutes) 

1:30 p.m. Decision Tree Areas and Review of Portfolio Format (30 minutes) 

2:00 p.m. Red Yellow Blue:  A Quick Assessment of On-Farm Risks  (30 minutes) 

2:30 p.m. Review One Entire Decision Tree (chosen through exercise above) (30 minutes) 

3:00 p.m  Break 

3:30 p.m. Write a SOP activity (20 minutes) 

3:50 p.m. Why a Farm Food Safety Plan is Critical (20 minutes) 

4:10 p.m. How to incorporate the Decision Trees into Training Programs (20 minutes) 

4:30 p.m. Q and A, Wrap Up, and Evaluation  (30 minutes) 

 



Need for On-Farm Risk Assessment  

Betsy Bihn 
December 4, 2013 

Durham, NC 



Knowledge matters because… 

• Farmers can prevent and reduce 
risks on the farm 

• They know their farm and practices 
better than anyone 

• Their actions directly impact safety 
and financial viability 

• They determine the direction of 
your farm and what gets done 

 



FDA-regulated foods linked to reported 
outbreaks, 1996-2006 (N=454 outbreaks) 
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Outbreaks associated with FDA/CFSAN-regulated foods: 1996-2006, Vierk et al., CFSAN, College Park, MD  



FDA-regulated foods linked to reported 
illnesses, 1996-2006 (N=23,428 illnesses) 

Outbreaks associated with FDA/CFSAN-regulated foods: 1996-2006, Vierk et al., CFSAN, College Park, MD  



Types of produce associated with outbreaks, 
1996-2006 (N=71) 

Outbreaks associated with FDA/CFSAN-regulated foods: 1996-2006, Vierk et al., CFSAN, College Park, MD  



Fresh Produce Food Safety Challenges 

• Low levels of sporadic contamination on a 
variety of crops 

• Often eaten uncooked:  a ready to eat food 

• Fresh produce associated pathogens have a low 
infectious dose 

• Difficult to remove pathogens       
once they adhere to surface 

• Infiltration and internalization of water well 
documented for a variety of produce 

 



How is contamination spread?2 
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Foodborne Illnesses associated 
with Fresh Produce… 

• Impact marketability and profitability 

• Impact regulatory agencies 

• Impact industry standards 

• Impact consumer confidence 

• Impact consumer buying preferences 

• Are not easily forgotten 

 

 

 



"It's a good thing I had a bag of 

Marijuana instead of a bag of 

spinach. I'd be dead by now."  

 Willie Nelson 



  Focus on risk reduction, not risk elimination. 
 
 “Current technologies cannot eliminate all 
  potential food safety hazards associated  
  with fresh produce that will be eaten raw.” 

 
Guide to Minimize Microbial Food  
Safety Hazards for Fresh Fruits and Vegetables 

What Can We Do To 
 Minimize the Risks? 



PREVENTION is the Key  
to Reducing Microbial 

Contamination  
of Fresh Fruits and Vegetables 



Assessing Risks 
I am a farmer, not a microbiologist 
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• Basic understanding of microbiology is needed 

• Never made anyone sick?  There may be 
reasons for that, some good, some bad 

• Whenever something changes or new 
equipment is added, you must assess the risks 
it could bring! 

• May need to seek help 

 Make sure it is qualified help! 



Unlimited Time and Money 
No, quite the contrary 

 
Food safety focus means investing limited 
resources (time, money, people) to reduce risks 

• Reduce biggest risks first 

• Biggest risk reduction for the money 

• Focus people hours on tasks that matter 
 

Best farm gains possible (win-win) 

– Open markets, improve shelf-life 
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Any procedure or activity that reduces 

microbial risks to fruits and vegetables 

on the farm or in the packinghouse. 

Good Agricultural Practices 



That warm fuzzy feeling of  progress 

…now we are cooking with fire! 

Energy of Activation Graph from benhoffmanracing.blogspot.com 



Thank you  
for your participation today! 



Developing an On-farm Decision Tree  
for Fresh Produce Growers to 

Assess Risks and  
Prioritize Implementation  
of Food Safety Practices 

 
 

Elizabeth A. Bihn1, Michele A. Schermann2, Annette L. Wszelaki3,  

Gretchen L. Wall1 and Susannah K. Amundson3 

 

1Cornell University, Department of Food Science 
2University of Minnesota, Dept. of Bioproducts & Biosystems Engineering 
3University of Tennessee, Department of Plant Sciences 

 



Objectives 

   Develop Decision Trees to help farmers: 
– Assess produce safety risks on their farms and 

identify practices that can reduce risks 

– Prioritize where resources are best used to 
reduce risks 
• Money 

• People 

• Time 

– Build a farm food safety plan and implement 
practices  
• Sample SOPs and record keeping logs  

• Template language for farm food safety plan 





Decision Tree Design Goals 

• Basic produce safety questions all growers 
could answer with Yes or No 

• Clear flow so using the trees is easy 

• Science-based information to help guide 
modification of practices to reduce food 
safety risks 



Decision Trees…One first attempt… 

Because, let’s face it, this is complicated! 



Oh, but there were more! 

 

Q1: FOOD SAFETY RISK ASSESSMENT 
 Is there physical evidence of animal 
intrusion into fields or production 
areas (i.e. downed fences, animal 
tracks, animal feces, eaten plants)? 

YES NO 

Q2: FOOD SAFETY RISK 
ASSESSMENT 

Is animal fecal material found in 
close proximity to or in direct 

contact with the produce? 

ACTION: MONITOR 
Monitor your crops for animal 

intrusion at least weekly, or more 
frequently close to harvest. 

DOCUMENT 
Keep documentation of any animal 
activity observed in fields (migratory 
flocks, deer, or other domestic animals) 
through planting, growing season, and 
harvest. Proceed to Q2 if continual 
intrusion is documented or other animal 
intrusion indicators are found (i.e. 
downed fences, tracks, feces).   
 
*Refer to log sheet X for documentation. 

YES NO 

ACTION: HARVESTING  
1.) Do not harvest produce that has 
come in direct contact with fecal 
material.   
2.) Initiate an intensified block 
assessment for evidence of further 
contamination. 
3.) Remove fecal material from field 
and dispose of properly.  
3.) Do not harvest any crop found 
within a 5 foot radius buffer from 
the spot of contamination. 
 

Q3: FOOD SAFETY RISK ASSESSMENT 
Is there evidence of significant animal 
intrusion into the field (ie. wide areas 
of crop damage or numerous animal 

tracks)? 

YES 

NO 

ACTION: EXCLUDE OR LIMIT ANIMAL 
ACCESS 

1.) Repair, construct, or devise 
methods to exclude (or limit) animals 
entry into the field. 
This might include fencing, noise 
deterrents, or removal of cull piles 
which may attract unwanted animals. 
  SEE RED TAPE 
 

YES 

NO 

ACTION: MINIMIZE CROSS 
CONTAMINATION 

1.) Equipment used to destroy 
contaminated crop must be cleaned 
and sanitized upon exiting the field.  
2.) All employees involved in the 
harvest should wash and sanitize 
their hands and/or replace their 
gloves. 
3.) If feces are found in harvest bins 
or totes, discard the product then 
clean and sanitize the container 
before reuse.  
 

Decision Tree for Animal Activity in the Field 
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STATE IN PLAN 
 

Written records for animal activity in productions fields at 
(enter farm name) are attached to the appendix of this section. 

Routine monitoring of the production fields are performed at 
the following frequency: 
Once a week and immediately before harvest  

My farm takes the following actions if animal feces are found in 
the field: 

• We do not harvest produce that has come in direct 
contact or within a 5 foot radius of feces.  

• We dispose of the feces and contaminated produce 
properly.  

• We sanitize any equipment that has been used to 
remove the feces or contaminated crop.  

• We wash our hands to prevent cross-contamination 
after removing feces from the field.  

Q4: FOOD SAFETY RISK 
ASSESSMENT 

Have you found extensive fecal 
contamination among the crop? 

 

RED TAPE 
*Be sure to check local, state, and 

federal laws and regulations that protect 
riparian habitat, removal of vegetation, 
or the construction of deterrent fences 

for wildlife corridors. 

CONGRATULATIONS! 
You’ve made it to the end.  Keeping 

animals out of the field is not easy, nor 
able to be accomplished 100% of the 
time in most cases. Do your best to 

avoid this known source of 
contamination (animal feces) by 

following the suggested actions and 
guidance provided in this decision tree.  

RESOURCES 
 

HELPFUL TIPS 
 

• Why not make monitoring for animal presence or intrusion 
part of your normal field routine?  You are in the field for 
other reasons; just keep your eyes peeled for signs of 
animals. Document your findings, if anything, when you 
return from the field.  

• If animals are frequenting your fields, Investigate if there 
are any potential sources of food (such as a cull pile) that 
can easily be removed before making more costly attempts 
(such as installing fencing) to exclude the perpetrators.  

WHY SHOULD I BE CONCERNED? 
 

Animal feces have been shown to contain harmful human 
pathogens, and if deposited in fields, can contaminate fruits and 
vegetables prior to and during harvest.  



But Luckily,  
we have an Advisory Group 

• Composed of growers who operate 
different types and sizes of farms from 
three states as well as research scientists, 
extension specialists, and government 
personnel 

• Advisory Group Meeting was held in 2011 
to review draft decision trees 

• Results:  No one tree was the distinct 
winner and it was suggested we add 
other parts… 



Decision Tree Portfolios 

• Overview of the topic 

• Decision tree  

• Sample Standard Operating 
Procedures (SOPs) 

• Sample log sheets 

• Template food safety language 



Decision Tree Nuts & Bolts 

Other key features: 

– How to Use These Decision Trees Guide 

– Checklist for Prioritizing Practices 

– Glossary 

– In development: How to Write an SOP Guide 
Document 
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What?  In Development? 

• Decision Trees are still being reviewed 
by Advisory Group 

– Find something you think needs 
changed?  

– Something missing? 

• Plan to have 4 Focus Groups with 
farmers in NY and MN this winter 

• All feedback and comments welcome! 



11 

How to Use These Trees 
How	to	Use	These	Decision	Trees	

Decision	making	can	be	overwhelming.	At	our	disposal,	we	have	infinite	sources	of	advice	and	

information—credible	and	not—from	the	internet,	friends,	colleagues,	grower	organizations,	and	

federal	agencies.	Information	can	be	confusing	and	contradictory	no	matter	what	the	topic.		

Food	safety	is	in	the	news	daily.		Many	growers	are	overwhelmed	with	how	to	implement	food	

safety	practices	on	their	farms	including	how	to	prioritize	practices	and	how	to	do	get	

it	all	done	with	limited	resources.	These	On-Farm	Food	Safety	Decision	Trees	were	

designed	to	make	it	easy	for	you	to	get	started	on	your	farm	food	safety	

plan.		

Think	of	your	farm	food	safety	plan	as	the	trunk	of	a	tree	with	

many	branches.	Each	branch	represents	a	specific	area	of	food	

safety.	The	branches	and	trunk	are	not	pieces	that	get	stuck	

together,	but	grow	together	as	a	whole	tree.	You	cannot	

sustain	the	tree	without	the	trunk	and	branches	just	as	

you	cannot	make	your	entire	farm	safe	by	doing	some	

food	safety	practices	and	not	others.		

The	purpose	of	the	Decision	Trees	is	three	fold	–	first,	to	

help	you	begin	to	identify	risks	and	practices	that	reduce	

risks;	second,	help	you	prioritize	the	implementation	

of	practices	to	use	limited	resources	wisely;	third,	to	

familiarize	you	with	the	terms	and	methods	

necessary	to	understand	and	follow	requirements	

and	expectations	for	food	safety	from	buyers,	farm	

markets,	schools,	and	federal	regulations.		

All	of	the	Decision	Trees	follow	simple	‘YES	or	NO’	

pathways	to	aid	you	in	assessing	your	current	practices.			

Each	Decision	Tree	is	composed	of	a	number	of	sections:		

	 	 1.	Overview	
	 	 2.	Decision	Tree	

	 	 3.	Sample	Standard	Operating	Procedures	(SOPs)	
	 	 4.	Sample	Recordkeeping	Logs	

			 	 5.	Template	Food	Safety	Plan	Language	
	

	



On Farm Food Safety Decision Tree 
Prioritization of Practices Checklist 



Nine Decision Trees 

1. Worker Health, Hygiene, and Training  

2. Agricultural Water for Production 

3. Soil Amendments 

4. Wildlife and Animal Management 

5. Land Use 

6. Postharvest Water 

7. Sanitation and Postharvest Handling 

8. Traceability 

9. Transportation 
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Glossary 



Overview 



Decision Tree 



Decision Tree 

Key features: 
• Answer Yes/No to assess risks 
• Explanations of risks and practices that 

can reduce identified risks 
• Resources to get the job done 

– Sample SOPs 

– Sample recordkeeping logs 

– References to other decision trees 

– Template language for Food Safety Plan 
 



Sample SOPs 



Sample Record Keeping Logs 



Template Language for Food Safety Plans 



Special Thanks to: 

–USDA National Integrated Food 
Safety Initiative for funding; 

–The Advisory Group for insights   
and dedication to this project; 

–The farmers who have shared their 
advice, farms, and experiences. 



Questions? 

• Betsy Bihn 
–eab38@cornell.edu 

• Gretchen Wall 
–glw53@cornell.edu 

• Michele Schermann 
–scher019@umn.edu 

• Annette Wszelaki 
–annettew@utk.edu 





Importance of a  
Farm Food Safety Plan 
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Reasons for a Food Safety Plan 

• Get organized and focused on food safety 

• Define their practices 

• Efficient use of energy 

• Best way to be prepared 

– Food Safety Regulation 

– Audits 

– Buyer questions/requirements 
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Important Things to Consider… 

• Not everyone needs an audit 

• Everyone needs a farm food safety plan 

• Farm food safety plans do not have to be 
novels 

– Remember simple is ok AND productive 

• This is not rocket science, but knowledge and 
information are your friend 

• There are lots of resources out there to help 
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Food Safety for a Day versus 
Food Safety Everyday 

• An audit is a day or several day event 

• Must commit to food safety being part 
of the operation 

• Monetary and time investment 

• Continued training and implementation 



5 

Farm Produce Safety Plan 

• More likely to result in action…yes, that 
means more GAPs on the farm! 

• Critical to passing a 
third party audit because it creates a physical 
document with records that can be audited 

• Should be based on risk assessment 

• Must be developed by someone who knows 
the operation well 

• Describes what is happening 

• Should not include things 
farmers wish they were doing 
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Full Disclosure 

• Writing the plan is just part of 
implementing a farm food 
safety plan 

• Must be updated as practices or situations 
change 

• Our goal is produce safety, but recognize the 
importance of keeping growers’ operations 
viable SO if an audit is needed… 

• Must be supported with record keeping if the 
point is to pass an audit! 
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The Right Mind Set 

• Start small 

– Unless an audit is needed NOW! 

• Each operation is unique 

• Each commodity is different 

– Netted outside or smooth outside 

– Grows on the ground or grows on a tree 

– Postharvest handling involves water or NOT 

– Past history of problems/priority list 

• “What is your biggest food safety risk?” 
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The Necessary and Mundane 

• How do you envision the plan looking? 

• Who is in charge? 

– Of writing, implementing, and 
documenting 

• How will they manage record keeping on a 
daily basis? 

• How will they keep all the record keeping 
organized in short/long term? 
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Step 1:  Risk Assessment  

• Understand what needs to happen to reduce 
risks 

– What are the employees responsibilities 

– What are the growers responsibilities 

• Understand the resources that may be 
required 

– Human resources (time) 

– Equipment 

– Infrastructure 
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Step 2: Develop a Plan to Reduce Risk  

• Develop a list of things that should be done 

• Review current actions 

– Many GAPs are already in place on the 
farm, but not written in the plan 

• Consider resources and how they can be 
utilized to meet food safety goals 

• Designate a person who is in charge of 
making sure the action gets completed 
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Step 3:  Include in Plan and Document 

• A well written farm food safety plan is a 
guide to implementation practices 

• The more specific it is the more the grower 
understands the purpose of the activity 

– These specific details should be outlined 
in SOPs  

• Record Keeping must go in a logical flow of 
the operation or it will not happen! 
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www.gaps.cornell.edu 
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Template Food Safety Plan 4 U 



The PSA Website  
http://producesafetyalliance.cornell.edu/ 

• All educational materials, progress, 
updates, and outcomes are available  

• Provides a way for people to join and 
be involved with the PSA 

• Educators listserve 

– Email glw53@cornell.edu 

• Easy way to reach us! 



Sister Alliances 

Food Safety Preventive Controls Alliance  

http://www.iit.edu/ifsh/alliance/ 

 

Sprout Safety Alliance 

http://www.iit.edu/ifsh/sprout_safety/ 

 



Comprehensive Food Safety Program for  
Growers, Packers, and Farm Workers 
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http://ncfreshproducesafety.ncsu.edu/ 
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http://ucfoodsafety.ucdavis.edu/ 



Discussion and Questions 

Betsy Bihn 
eab38@cornell.edu 

315.787.2625 
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