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Presenter
Presentation Notes
The GAPs Program is a National education and extension program designed to reduce microbial risks to fresh fruits and vegetables. 
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#10   
Believe produce safety is an 

issue for your farm 
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How does produce get contaminated? 

Produce 

Humans 

Animals Water 

Soil 



"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? 



#9   
Learn something about how 

microorganisms exist and persist 
on the farm 
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Microbiology Overview 

• Bacteria – Single-celled 
organisms that live 
independently. 

• Viruses - small particles 
that live and replicate in a 
host. 

• Parasites - intestinal 
worms or protozoa that 
live in a host animal or 
human. 

Parasites 

Viruses 

Bacteria 



What bacteria need to persist? 

Happy 
Bacteria 

Food 

Time 

Water 

Temperature 
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Audience Participation! 

• Name a situation, found on a farm, 
that might result in microbial growth 
or persistence? 

• What things could be done to reduce 
these risks? 



#8   
Train your workers! 

12 



13 

Worker Training is a MUST 

• Everyone who works on the farm needs to 
be trained…even family and kids 
– Farm food safety policies 

– Hand washing and other expectations 

• Toilets and hand washing facilities need to 
be provided 
– Toilet paper, water, soap, paper towels, 

garbage can 



Worker Training 

Footwear 

Proper Use of 
Toilets and Sinks  

Clothing 

Illness/Injury 

Hands 

Presenter
Presentation Notes
Since we are talking about workers in this module, we want to focus on some of the ways that workers can introduce contamination.Workers’ feces can contaminate produce directly if workers defecate (poop) in the field or if there is a leak in the sewage system.  Fecal contamination can also be indirect as a result of workers not washing their hands after they have used the toilet.  Workers’ hands can also transmit contamination through saliva if they touch produce after eating or smoking.  Worker clothing is also an issue, particularly for workers that may have pets or work on farms that have animals since animal feces can contaminate their clothes and boots.  Worker safety is also important because injuries can result in blood or other bodily fluids contaminating produce.



Communication 

Presenter
Presentation Notes
Good communication is a two way street, meaning everyone has a responsibility to share what they know and listen when others have information to share.Since workers handle fresh produce and are working in the fields and packing areas daily, they are the first line for identifying risks IF they understand basic food safety concepts. Once workers have identified a risk, they must know who to tell so that it can be addressed.  Workers must understand that communicating food safety risks is a critical part of doing their jobs and reducing or eliminating a potential problem.Workers must also be comfortable talking to their supervisor or manager and understand that their concerns will be taken seriously.



Resources for Workers 

Presenter
Presentation Notes
Worker injuries must be addressed immediately. Make sure the injured worker receives medical attention immediately and if necessary, call 911.  Worker injuries represent a food safety risk because blood and other bodily fluids can contaminate produce, fields, and food contact surfaces.  First aid kits are food safety resources that must be provided for workers.  The first aid kit must be available in a convenient location, whether this be in a truck that goes out with field workers, in the packing area, or in the main office. Depending on how many workers are present on the farm, the first aid kit should be inspected at least monthly (or more frequently, if needed) to make sure all supplies are stocked. Any minor wounds should be bandaged.  If the wounds are on the hands, they should be bandaged and a glove or ‘fingerbob’ worn over top as a secondary barrier to protect both the worker (i.e. prevent infection) and the produce (i.e. prevent contamination). Workers should be instructed to tell their supervisor about all injuries.If blood or bodily fluids are present on fresh produce or food contact areas, be sure to properly clean and sanitize the area and dispose of the contaminated product. 



17 



#7   
Know something about your 

production water quality so you 
can make good produce safety 

decisions in the field 
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Evaluating Production Water Risks 
• Three primary things to review when 

assessing risks related to production water: 
1. Production water source and quality 

• Municipal, well, surface water 
• Only way to know quality is through testing 

2. Application methods 
• Direct  OR NO contact with the edible portion 
• No contact means lower risks 

3. Timing of application 
• During production, close to harvest 
• Reduction in risk due to UV, dessication 

 

Presenter
Presentation Notes
We will discuss three primary things that impact the safety of fresh produce related to production water in the next slides.These things include:Production water sources and qualityApplication methodsTiming of application



Water Sources 

Presenter
Presentation Notes
Agricultural water typically comes from three sources: public/municipal water, ground water from wells (capped or uncapped), and surface water. Using water that has been tested to verify that it is free of contamination is the lowest risk water you can use.1.) Public water systems, such as municipal water, have their water quality monitored and treated by the municipality.  Municipal water is presumably a source that does not present hazards, although it should be tested if you have reason to believe there is a breach in the service line due to old pipes. If you are using municipal water on your farm, obtain and store the water quality records as part of your food safety plan. In areas of frequent drought and in other agricultural scenarios, reclaimed water is often used as an irrigation water source. Reclaimed water from a treated and tested source or wastewater plant may be used, but be sure the water is treated according to all local, state, and federal regulations. 2.) Ground water is generally believed to be less likely than surface water to be contaminated with pathogens. As water filters through layers of soil, clay and rock, the microbial load is reduced before it reaches the aquifer. Most ground water is accessed through wells, but springs may also serve as ground water sources. Shallow, old, or improperly constructed wells are more likely to become contaminated. All wells should be tested at least annually and these results should be kept on file.  If the well is used for drinking water, it should be tested and free from total coliforms. Wells can also be open but they are viewed as surface water sources just as are springs because they are open to the environment and subject to contamination. Another hazard that poses a serious threat to ground water is the location of a septic tank and leach field near the well. A general recommendation is to locate septic systems at least 100 feet from a well head to prevent potential contaminated water from polluting the aquifer. Because wells can vary widely in terms of water quality and construction, we have placed it in the middle of this diagram. A protected, properly constructed well that has been tested and shown to be clean is as safe as municipal water. 3. Surface water includes rivers, streams, lakes, ponds, manmade reservoirs and any water source open to the environment. The quality of water drawn from surface water sources can vary greatly. This is particularly true for surface waters that are subject to contamination events such as water run-off from upstream livestock operations or wastewater discharge. Contamination of surface waters may be permanent, cyclical, or intermittent - for instance, water contamination issues are more prevalent in warmer months when water usage is high and temperatures are favorable for growth of bacteria.  All surface water used during the production of fresh produce should be tested for generic E.coli.  Water quality standards will be discussed later in the presentation.Sources of contamination include raw human and animal wastes, sewage water discharges, pollutants from adjacent land, wildlife presence, or manure run-off. Flowing sources of water such as a stream or river may travel long distances before it is utilized for crop production. It is important to identify upstream sources of contamination. If the source of contamination cannot be eliminated, a suitable treatment should be utilized before using the water for agricultural purposes. Additional Resources:Steele M, Odemeru J (2004) Irrigation water as a source of foodborne pathogens on fruits and vegetables. Journal of Food Protection 67:2839-2849.



Evaluating Water Quality 

Presenter
Presentation Notes
Testing is the only way to know the quality of the water and even then, the indicator being used (generic E.coli) is really only good for determining the likelihood of fecal contamination, not the presence of pathogens.Testing multiple times throughout the season can help you establish a baseline, identify risks over time, and determine whether the water is the appropriate quality for its’ intended purpose.It is important to understand that surface water quality can change quickly over time or throughout the season, so water testing only provides an indication of the water quality at the time of sampling. 



Methods of Irrigation 

Presenter
Presentation Notes
In addition to the source of agricultural water, irrigation method impacts the potential for contamination of produce. There are various methods for irrigation which can be utilized depending on the environment, water source, availability, type of crop, and cost. Many farms use a combination of irrigation methods. In general, methods that result in contact between water and the harvestable portion of the crop will result in the highest risk for contamination. For some crops, drip irrigation could result in direct contact (e.g. green onions), so risk assessments must evaluate both crop and application method. 1.) Overhead irrigation, also referred to as sprinkler irrigation, uses a relatively high volume of water which in effect, simulates rainfall. Plants, including harvestable portions above the soil surface, may be directly contacted with water either through direct irrigation or through splash. Therefore water quality is most critical for overhead irrigation. 2.) Surface, flood, or furrow irrigation can be an effective and safe method for irrigation, as direct contact with the edible portion above the soil, such as tomatoes or peppers is minimal. However, if contamination is present in the water, it may become widely distributed across the soil. Root crops may still be at risk if this method of application is used and the water is contaminated. 3.) Trickle or drip irrigation delivers water to the surface or subsurface of growing plants. In addition to being a more efficient and sustainable method of water delivery, drip irrigation minimizes direct water contact with the harvestable portion of crops growing above the soil, therefore reducing the chance for contamination. As a grower, you should consider these points when assessing risks and implementing practices to reduce risks. Remember, water can serve as both a direct source of contamination as well as a vehicle to spread contamination. 



Water Application Timing 

Presenter
Presentation Notes
This is an optional slide meant to help guide risk assessment. Here is one example that we will discuss.  Do you think this scenario represents high or low risk and why? It is a surface water source, open to the environment, and therefore more susceptible to contamination.Water is applied overhead where the harvestable portion of the crop is contacted directly by this water.It is applied near harvest so there is little time for microorganisms to die off due to solarization (UV rays from the sun) or desiccation (wind).Current proposed regulation anticipates a 0.5 log reduction of microorganisms for each day from application to date of harvest. Applying water well before harvest will reduce your risks. 



#6   
Control wildlife access to fields 
and if there is a problem, fix it! 

24 



Assessing Your Risks: Wildlife 

• Are there large numbers of animals that 
regularly enter your fields? 

• Are your fields in a migratory area that 
results in large numbers of animals visiting 
your fields? 

• Is crop destruction or contamination with 
wildlife feces a frequent problem? 

• Do you understand the need for co-
management when implementing control 
measures to limit wildlife presence? 
 

Presenter
Presentation Notes
Wildlife is more of a challenge to control on the farm because wildlife are not under your control and may interface with conservation land or other environmental management programs.  Wildlife entering your fields or packing areas is a key concern, especially if there are large numbers of animals or frequent contamination is identified in the field.  Many growers are already aware of wildlife in their fields because they are concerned with crop damage or destruction. Identifying the types of animals that are of concern is key to developing control strategies to minimize contamination risks. 



Wild Animals 
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Super Highways 
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Deterring Wildlife 

Presenter
Presentation Notes
Monitoring wildlife activity in and around fields is helpful for preventing crop contamination and loss.  Monitoring during the season should be based on past observations and experience since it is likely most growers know where they have had problems in the past.Tree crops and crops grown off the ground are less likely to be contaminated since they do not grow where poop is more likely to be deposited.  The most important monitoring happens right before harvest, since the goal is harvesting crops that have not been contaminated. 



Pre-Harvest Assessment 

Presenter
Presentation Notes
A pre-harvest assessment determines if it is safe for harvest to proceed. The main objective is to determine if anything, including wildlife, domestic animals, adjacent land use, or even isolated events such as flooding have impacted the safety of the crop.If wildlife or other animals have been in the field, there may be corrective actions that need to be taken to reduce the risks to fresh produce such as establishing buffer zones or not harvesting parts of the field.Any actions taken should be documented. This not only documents steps taken to reduce risks but helps track trends in animal activity and ensure workers have taken all of the necessary actions to make sure the produce is safe. 



#5   
Think about domestic animal risks 
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Assessing Your Risks:  Domestic Animals 

• Is there any concern about run-off from pastures 
into fields or packing areas?  

• Are control measures in place to prevent entry of 
livestock into produce fields? 

• Are risks from pets considered and is access to fields 
and packing areas limited? 

• If animals are on the farm, are workers aware of 
cross-contamination risks from hands and clothing? 

• Are production animals allowed in the field while 
the edible portion of the crop is present? 
 
 
 

Presenter
Presentation Notes
In the case of domestic animals on the farm, there are more opportunities to exclude and control animals from entering produce fields and water sources than with wildlife. If you are using animals during production (such as horses), it is important to think about when and how often they are in the field. Domestic animals used for plowing prior to planting crops present different risks than if the animals are present in the field when the edible portion of the crop is developing or during harvest. It is also important to think about where produce fields and packing areas are in relationship to pastures and areas where animals live.  Is run-off of manure a concern?  Are animals controlled so that they do not have access to fields?  This includes pets. Are the people that work with animals (and animal manure) aware of cross-contamination risks from hands and clothing such as boots?



Domestic Animals 

Presenter
Presentation Notes
Here are a few examples of some sustainable practices that can be used to balance wildlife and environmental concerns related to produce safety.Bare ground buffers allow easy monitoring of animal tracks and may discourage some animal movement BUT leaves soil exposed to erosion, and may allow easier movement of pathogens in run-off and increase risk of contamination of water. Also, some animals may prefer bare ground for movement. Isolate bare ground buffer to key strategic areas to minimize soil erosion and pathogen movement risk. As another challenge, hedgerow vegetation supports threatened pollinator populations and supports beneficial insects for pest control BUT may encourage animals to frequent farm. Implement a strategy to place hedgerows where any animals attracted are least likely to result in produce field contamination. Note: Removal of habitat may undermine conservation mandates/objectives as vegetation often serves valuable functions to protect natural resources, including soil and water. Local, state, and federal laws may govern vegetation management options and should be consulted. Modifications to conservation practices may reduce food safety concerns, and are fine so long as primary conservation functions remain. 
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#4   
Review soil amendment use, 

storage, and application 
ESPECIALLY if it contains  

raw manure 
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Soil Amendment Risk Assessment 

• What type of soil amendments do you use? 
– Raw manure, composted, chemical, human biosolids 

• What crops receive soil amendments? 
– Fresh produce, agronomics, annuals, perennials 

• When do you apply them? 
– Days to harvest (longer the better, at least 120 days) 

• How do you apply them? 
– Incorporated, injected, surface spread 

• Are there adjacent land concerns? 
– Near water sources, neighboring activities 
 
 

Presenter
Presentation Notes
These are areas that should be considered when assessing risks.If the soil amendment is low risk, the other parts such as when they are applied become less important.If the soil amendment is high risk, the other parts (such as application timing) are very important since they help reduce risks that are introduced by the soil amendment or adjacent land uses. Each one of these topics will be reviewed in greater detail in the following slides. 



Presenter
Presentation Notes
Timing – season, weatherMinimize leachingWind spreadBe wary of how it might impact your neighborMaximize time between application and harvest

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=HO4gc4guJlCT4M&tbnid=tpYn88BE_pSutM:&ved=0CAUQjRw&url=http://birddamagetofruitcrops.info/&ei=Jxh7Uon2E-mCygGavIHAAg&bvm=bv.56146854,d.aWc&psig=AFQjCNGyBvCReXTLVCtlqjqrFNPF84JFIA&ust=1383885155665498


Preparing to plant: 
Soil Amendments 

Presenter
Presentation Notes
Knowing the history of the production land can help identify any problems before crops are planted including biological, chemical, and physical hazards from previous uses. Reviewing topography of the land can identify areas prone to flooding, run-off to agricultural water sources, and wind patterns that might blow contamination from compost piles onto produce crops. It is also important to know whether animals have been grazed on the land, as the time between manure deposits from grazing to harvest of produce should be maximized. Adjacent land use can also pose a risk if there are livestock or production animals present. Contamination can come from wind drift or run-off from manure piles as well as animal access to water sources used for the production of produce. Other adjacent land uses associated with residential or commercial areas may present other risks. Wildlife can contaminate produce with their fecal material, so assessing whether you might have large numbers of resident or transient animals can help identify the severity of the problem. 



Composting 

39 



#3   
Manage postharvest water 

properly 
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Postharvest Water and Sanitizer:   
 Two Management Issues 
• Water 

– Must use drinking water quality water to 
begin! 

• Sanitizer 
– Add sanitizer to postharvest water 
– Adding a sanitizer to water is NOT meant to 

“wash” the product, but instead meant to 
prevent the spread of contamination 

– Many sanitizers available, including organic 

Presenter
Presentation Notes
For postharvest water management, there are two main things that you will need to understand and manage 1) the water you are using and 2) the sanitizer(s) you plan to add. One misconception is that sanitizer added to water is meant to ‘wash’ the produce - instead they are used to prevent the spread of contamination via water. 



Postharvest Water Use 

Presenter
Presentation Notes
There are many water variables that impact postharvest water quality and management.To begin, you need to know the quality of water at the start.  It must, at minimum, be free from generic E.coli.  Other characteristics such as pH, temperature, and turbidity are also important.  pH can change when sanitizers are added and some sanitizers such as chlorine, are most effective at specific pH ranges.  Water temperature can influence the occurrence of infiltration, which is described in more detail in later slides. Turbidity can influence the effectiveness of sanitizers and can be used as an indicator of when water should be changed.When using post-harvest water, make sure that the proper backflow devices have been installed so that there are no cross-connections which could contaminate the water source. 
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Follow the Label! 
• Always read and follow label instructions 
• Be sure to use the product as intended 

– Direct contact with produce vs. food contact 
surface  

• Confirm the correct dose of the sanitizer is 
being used (in ppm or other measurement) 

• Understand its interaction with water 
– Best temperature, pH, and how it is affected by 

turbidity 
 

Presenter
Presentation Notes
Not all sanitizers are approved for use on fresh fruits and vegetables. Always read the label before using. Be sure to read the labels and check with your local EPA requirements and registration list of approved products. Understand how to calculate the dose needed for your volume of water based on the concentration of the product to ensure the appropriate amount of sanitizer is available to kill pathogens. Know how to monitor sanitizer levels and monitor levels frequently during use.Suggested resources:Suslow, Trevor. Water Disinfection: A Practical Approach to Calculating Dose Values for Preharvest and Postharvest Applications. http://anrcatalog.ucdavis.edu/pdf/7256.pdf



Follow the Label! 

Presenter
Presentation Notes
Not all sanitizers are approved for use on fresh fruits and vegetables. Be sure to read the labels and check with your local EPA requirements and registration list of approved products. Understand how to calculate the amount needed for your volume of water based on the concentration of the sanitizer to make sure it is effective at controlling pathogens. Know how to monitor sanitizer levels and monitor them frequently during use. Additional Resource:Suslow, T (2001) Water Disinfection: A Practical Approach to Calculating Dose Values for Preharvest and Postharvest Applications. http://anrcatalog.ucdavis.edu/pdf/7256.pdf



Key Postharvest Water Quality Variables 

• Quality at start of use 
– No detectable generic E.coli  

• Sanitizer levels 
• pH 

– Can impact sanitizer effectiveness 

• Temperature 
– Impacts infiltration risks 

• Turbidity 
– Can impact sanitizer effectiveness 
– Can be used as an indication of when to change your water 

Presenter
Presentation Notes
There are many water variables that impact postharvest water quality and management.To begin, you need to know the quality of water at the start.  It must, at minimum, be free from generic E.coli.  Other characteristics such as pH, temperature, and turbidity are also important.  pH can change when sanitizers are added and some sanitizers such as chlorine, are most effective at specific pH ranges.  Water temperature can influence the occurrence of infiltration, which is described in more detail in later slides. Turbidity can influence the effectiveness of sanitizers and can be used as an indicator of when water should be changed.When using post-harvest water, make sure that the proper backflow devices have been installed so that there are no cross-connections which could contaminate the water source. 



Presenter
Presentation Notes
If the produce is warmer than the postharvest water, especially in bulk water situations such as dump tanks, it may create a vacuum inside the produce and cause water to be taken up into the fruit. This is especially a problem if the water is contaminated; now not only is the fruit contaminated on the outside, but also on the inside. There is a higher risk of infiltration to occur if produce is submerged rather than sprayed or floated. The longer the produce is in contact with the water, the higher the risk. Tomatoes, cantaloupes, mangoes, and apples are common commodities susceptible to infiltration, however, other commodities may be susceptible too. Any fruit with bruises, wounds, or large stem scars are of greater risk of taking in water.Maintain temperature differentials at <10°F. This means that the produce pulp temperature should be no more than 10 degrees warmer than the water. To avoid large temperature differentials, some growers will pre-cool the product, harvest in the morning to avoid field heat, or slightly warm the water (not as practical) if they are growing susceptible commodities. Photo note: Blue dye shows movement of water into cantaloupe after submersion in wash water with dye. 



#2   
Have good sanitation practices 
in the packing area and fields 

48 



Packing Produce 

Presenter
Presentation Notes
Not all packing facilities are designed or used the same way. Some packing areas may be closed to the outside environment, much like a food production facility. Others may be open to the outside making them more susceptible to contamination. When thinking about how you might manage food safety risks during postharvest handling, you must take into consideration the level of control you have over the packing environment. If you are using an open packing area (such as ‘four sticks and a lid, tent or pavilion) – you will want to prevent pests such as roosting birds and keep the area as clean as possible to discourage other pests such as mice or other rodents. Environmental contaminates such as blowing dirt, compost, or run-off may also be an issue if your packing shed is open. Closed packing areas have a greater level of control simply because they have walls, windows, and doors.  Keeping pests out and keeping the area clean still takes effort, so be sure door seals are in place and windows are screened to reduce pest entry.  A pest control and monitoring program should also be put in place.Cleaning and sanitizing food contact surfaces is a major priority regardless of the packing area type. 



Reduce Risks in All Packing Facilities! 

Keep it clean 
Proper facilities & break areas for workers 

Pest management Keep it organized 
Avoid standing water 

Presenter
Presentation Notes
There are ways to reduce food safety risks in all situations regardless of the packing facility. This is not an exhaustive list of all the practices that can be used on all farms and packinghouses – just a few examples. Keep it clean: Sweep, pick up trash, remove cull piles – good housekeeping goes a long way!Separate produce handling areas from other farm activities such as vehicle repair, spray mixing, and storage.Provide proper hygiene facilities for your workers. Toilets, hand washing facilities, and separate eating and break areas are key for making sure workers do not contaminate fresh produce. Avoid standing water: Whether you are in a closed facility or open packing area, take effort to reduce standing water in equipment and on the floor (or ground). This water can support the growth and persistence of pathogens such as Listeria monocytogenes and splash onto fruits and vegetables or equipment, in turn spreading contamination throughout the packing area.Pest management: Closed facilities have more ability to exclude rodents and other pests, but open facilities can still manage pests by installing bird netting to prevent roosting, setting unbaited traps, and keeping the area clean so that there are no food sources to attract pests. Keep it organized: Having a system and place for your tools and equipment can help ensure that they are in good working condition and clean for the next use. Some growers will use color labeling (such as ‘green is clean’) or designate spots for dirty and clean equipment to be placed when returning from the field. Having a system can avoid confusion and ensure that the job gets done – such as cleaning harvest tools or sanitizing harvest totes.  



Basic housekeeping  
and identifying other risk 
• Keep things as clean and organized as possible! 
• Map the flow of produce from the field to the 

packing area into storage and out to transport 
• Identify areas where produce may contact 

surfaces, equipment, or worker hands directly 
(Zone 1) 

• Identify other areas that may 
introduce food safety risks such 
as animals or adjacent land uses 
(Zones 2, 3, and 4) 

• Make a list of risks you identify 
 

Presenter
Presentation Notes
By this module, we have already discussed where food safety risks exist on the farm.  Workers, water, soil amendment, wildlife, and adjacent land uses can all introduce risks to fresh produce.  Keeping all those things in mind, this module will add more specific details about food contact surfaces such as those found in packing areas and transportation vehicles. It is also important to understand how to keep these areas clean and sanitary.  To begin, we talk about risk assessment.  A good way to begin risk assessment in the packing area is to map the flow of produce from the field though the packing area including storage and the loading into transportation vehicles.  What surfaces does the fresh produce contact?  Those areas are considered Zone 1.  The other zones (2,3, and 4) correspond to areas as you move away from the food contact surfaces. 



Cleaning vs. Sanitizing 
• Cleaning: Physical removal of soil and residues 

from surfaces typically achieved by using 
clean water and soap or an appropriate 
detergent 

 
• Sanitizing: Treatment of a surface with a 

sanitizing agent (such as chlorine) that has 
been previously washed and rinsed to reduce 
or eliminate pathogens 

Presenter
Presentation Notes
Took these definitions from the Grower Self Assessment. Not in love with them, but I do think it’s a start. 



Cleaning & Sanitizing  
Food Contact Surfaces 

•  Step 1: Remove any obvious dirt and debris from the 
food contact surface. 

 
 
 

Presenter
Presentation Notes
There are four steps to cleaning and sanitizing as outlined in the next few slides. Always use clean water that is free from generic E.coli for all sanitation steps. First, remove any obvious dirt and debris from the food contact surface. You can use a brush to sweep, air to blow off, or rinse with water.Avoid using high pressure hoses that can spread contamination throughout the washing and packing facility. 



Cleaning & Sanitizing  
Food Contact Surfaces 

• Step 2: Apply an appropriate detergent and scrub the 
surfaces. 
 

 

Presenter
Presentation Notes
Be sure to use an appropriate detergent for the type of soil you are trying to remove. Some detergents are designed to remove fats (e.g., from animal slaughter) while others may be more effective at removing carbohydrates (e.g., sugars from fruit), or proteins, so select the detergent that removes the type of soil you have.Apply the detergent at the level recommended on the label and physically scrub the surface to remove any soil.  



Cleaning & Sanitizing  
Food Contact Surfaces 

• Step 3: Rinse the surface with clean water, making 
sure to remove all the detergent and soil. 

 

Presenter
Presentation Notes
Rinse the surface with clean water that is free of any detectable generic E.coli.  Make sure all of the detergent and soil is removed.  



Cleaning & Sanitizing  
Food Contact Surfaces 

• Step 4: Apply a sanitizer approved for use on food 
contact surfaces. Let the surface air dry.  

 

Presenter
Presentation Notes
Apply a sanitizer approved for use on food contact surfaces. Ensure that the product is the proper concentration per the label’s instructions. There may be a 5th step if the sanitizer requires a final rinse, so be sure to read and follow the label.Allow the surface to air dry.Document this as a *clean break if your farm separates lots using this process.In organic operations, the application of a sanitizer may need to be followed by a potable water rinse. Follow your certifier’s requirements for application and residual sanitizers on food contact surfaces. *Clean BreaksEstablishing a ‘clean break’ after taking these steps to clean and sanitize food contact surfaces can help limit the farm’s liability. Many produce packers establish lots to trace their products and to limit risk to their business if a food safety contamination event occurs. Whether a packer determines a lot by date, grower, field, buyer, or some other means, a sanitation “clean break” is needed before and after the production of that lot to consider it separate from other production. In a number of recent produce-related food safety events, the lack of a defined clean break resulted in a recall that covered the entire production season (Chapman and Danyluk, 2013). Documentation is key to establishing a ‘clean break’. Be sure to keep records of when, how, and what was cleaned in the packinghouse as well as who did the cleaning. These records will help establish breaks in distinct lots that could be recalled if there was a problem. Reference:Chapman, B. and Danyluk, M. 2013. Establishing Lot Size through Sanitation Clean Breaks in Produce Packing Facilities.  University of Florida Extension IFAS. 



Cleaning and Sanitation While Packing 

Presenter
Presentation Notes
This slide is optional. Records can be tailored to fit the specific task. Make sure records are legible and that they are reviewed before they are filed to make sure they are filled out correctly.  Here are a few things all records should have:Name of log/taskDate the task was completedName of person completing the taskWhat task was doneAny materials relevant to the taskSpace for a signature of the person responsible for the food safety plan 



Chemical Hazards 
Physical Hazards 

Presenter
Presentation Notes
There are many different types of sanitizers available to use in postharvest water systems. The most commonly used is chlorine, however, it can be corrosive to certain materials such as stainless steel. Ozone, peroxyacetic acid, and hydrogen peroxide are other options for postharvest systems. Additional Resources:Suslow, T (1997) Postharvest Chlorination. http://ucfoodsafety.ucdavis.edu/files/26414.pdfSuslow, T (2004) Ozone applications for postharvest disinfection of edible horticultural crops.http://anrcatalog.ucdavis.edu/pdf/8133.pdfSuslow, T (2006) Making sense of rules governing chlorine contact in postharvest handling of organic produce. http://anrcatalog.ucdavis.edu/pdf/8198.pdfUniversity of California Davis: Postharvest Technology Yellow Pageshttp://postharvest.ucdavis.edu/yellowpages/?maincat=31



#1   
Develop a written  

farm food safety plan 
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Important Things to Consider… 
• Everyone needs a farm food safety plan 

– Not required for FSMA 
– Required for third party audits 

• Farm food safety plans do not have to be 
novels 
– Remember simple is ok AND productive 

• Useful for many reasons 
– Efficient use of time & money 
– Guide training 

• There are lots of resources out there to help 
– LIKE US! 
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Thank you for your attention 

Questions? 

Betsy Bihn 
eab38@cornell.edu 
315.787.2625 
www.gaps.cornell.edu 
 



Managing Food Safety on the Farm 
Can Be a Complex Issue! 

Will Suckow 

Presenter
Presentation Notes
This slide is optional. Assessing food safety risks on the farm involves not only evaluating the practices on your own property, but also any risks that may be present on adjacent land that could impact your farm. This might include being aware of:Wildlife movement patternsAnimal population densityTopography Animal access to water sourceFecal contamination in production areaSurface runoff to water sourceNot all risks identified will require a corrective action. This module will help you determine which risks will have a greater impact on produce safety.Additional Resources:University of California: Food Safety & Sustainability�http://ucfoodsafety.ucdavis.edu/Preharvest/Co-Management_of_Food_Safety_and_Sustainability/Wild Farm Alliance. Healthy Diverse Ecosystems Help Keep Pathogens in Check. http://wildfarmalliance.org/resources/ComanageIllustration_Key.pdf



Packing Produce 

Presenter
Presentation Notes
Not all packing facilities are designed or used the same way. Some packing areas may be closed to the outside environment, much like a food production facility. Others may be open to the outside making them more susceptible to contamination. When thinking about how you might manage food safety risks during postharvest handling, you must take into consideration the level of control you have over the packing environment. If you are using an open packing area (such as ‘four sticks and a lid, tent or pavilion) – you will want to prevent pests such as roosting birds and keep the area as clean as possible to discourage other pests such as mice or other rodents. Environmental contaminates such as blowing dirt, compost, or run-off may also be an issue if your packing shed is open. Closed packing areas have a greater level of control simply because they have walls, windows, and doors.  Keeping pests out and keeping the area clean still takes effort, so be sure door seals are in place and windows are screened to reduce pest entry.  A pest control and monitoring program should also be put in place.Cleaning and sanitizing food contact surfaces is a major priority regardless of the packing area type. 



Excluding and Discouraging Pests 

Presenter
Presentation Notes
Pests such as birds and rodents can carry human pathogens in their feces. They can also be an issue to the quality and integrity of the produce. A pest management plan should be developed for excluding or eliminating pests from the packing and storage area. In closed facilities - inspect walls, windows, and door seals to keep out pests. Mice can fit through even a pencil sized hole and rats through a hole the size of a quarter.Deter birds from roosting by using netting or rafter spikes.Keep areas outside the packing area clear and free of debris and tall grass which may provide places for rodents to hide.Remove trash and culls every day and as needed throughout the day, so they do not become an attractant to pests.Keep produce covered to protect it from bird droppings or pest activity.



Postharvest Water Use 

Presenter
Presentation Notes
There are many water variables that impact postharvest water quality and management.To begin, you need to know the quality of water at the start.  It must, at minimum, be free from generic E.coli.  Other characteristics such as pH, temperature, and turbidity are also important.  pH can change when sanitizers are added and some sanitizers such as chlorine, are most effective at specific pH ranges.  Water temperature can influence the occurrence of infiltration, which is described in more detail in later slides. Turbidity can influence the effectiveness of sanitizers and can be used as an indicator of when water should be changed.When using post-harvest water, make sure that the proper backflow devices have been installed so that there are no cross-connections which could contaminate the water source. 



Cleaning and Sanitation While Packing 

Presenter
Presentation Notes
This slide is optional. Records can be tailored to fit the specific task. Make sure records are legible and that they are reviewed before they are filed to make sure they are filled out correctly.  Here are a few things all records should have:Name of log/taskDate the task was completedName of person completing the taskWhat task was doneAny materials relevant to the taskSpace for a signature of the person responsible for the food safety plan 



Thank You! 
Questions? 

Betsy Bihn 
eab38@cornell.edu 

www.gaps.cornell.edu 
www.producesafetyalliance.cornell.edu 
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Cleaning & Sanitizing Food Contact Surfaces 
4 Steps 

•  Step 1: The surface should be rinsed so any 
obvious dirt and debris are removed. 

• Step 2: Apply an appropriate detergent and scrub 
the surfaces. 

• Step 3: Rinse the surface with water that is the 
microbial equivalent of drinking water (potable). 

• Step 4: Apply an appropriate sanitizer. If the sanitizer 
requires a final rinse, this will require an extra step 
(Step 5). Let the surface air dry.  

Presenter
Presentation Notes
If we want to use these photos, I will contact Iowa State to see if we can.Reference: On-farm Food Safety: Cleaning and Sanitizing Guide. Iowa State University Education and Outreach. Leopold Center for Sustainable Agriculture. http://www.extension.iastate.edu/publications/pm1974c.pdf
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