
Good Agricultural Practices Guide For 
Hydroponic Production Systems

Version 1 (2019)
Written By: 

Melanie L. Lewis Ivey, PhD. Department of Plant Pathology, College of Food, Agricultural, 
and Environmental Sciences

Sanja Ilic, PhD. Department of Human Sciences Human Nutrition, College of Education and 
Human Ecology.



TABLE OF CONTENTS
Introduction……………………………...…….4
Why is fresh produce safety important?
Who is responsible for fresh produce safety?
What are foodborne illnesses?
How fast can bacterial pathogens grow?
Are foodborne illnesses preventable?
Are hydroponically grown fruit and vegetables safer than 
those grown in the field?
What are Good Agricultural Practices (GAPs)?
Are GAPs and GAPs Certification Mandatory?
Are GAPs trainings the same as FSMA?

Farm Food Safety Plans……………....……..13
Why is a farm food safety pl important?
Who is required to have a farm food safety plan?
What should be in a farm food safety plan?
When should a farm food safety plan be updated?

PAGE 2 OF 55

Traceability and Recalls and Fresh Produce 
Safety…………………..….…………….………...46

People and Fresh Produce Safety..……….…38
Why are people important when considering produce safety?
Who should be trained on best worker health and hygiene 
practices?
What are the best practices for worker health and hygiene?
What records should be kept to document worker health and 
hygiene practices?

Domestic Animals and Pest Control and Fresh 
Produce Safety………………………….……...34
Why is pest control important when considering food safety?
What are the best sanitation practices for deterring pests in 
hydroponic systems? 
What do I do if produce or water source comes in contact with 
pests?
Should I keep records of animal or wild life intrusions?

Storage and Transportation and Fresh Produce 
Safety………………………….…………….……..44
Why is important to consider storage practices and 
transportation when considering food safety?
What records should I keep?

Risk Assessments……………………….…….9
What is risk assessment? 
How do I conduct risk assessment? 
What kind of risks should I look for?
How can I recognize food safety hazards? 
What do I do when risks are identified? 

Water in Hydroponic Fresh Produce 
Production……………….….………………....16
Irrigation water in hydroponic systems
What are other uses of water in hydroponic systems?
What microbes can be brought on produce with water?
Can water carry plant pathogens?
How does water get contaminated?
What sources are the safest to use in hydroponic 
systems? 
What else can influence the contamination of produce?  
How can I know if my water is safe to use?
What bacteria can tell us if there is contamination in the 
water?
How to interpret the test results?
Do I have to keep records of the test results?
What is the risk from different irrigation water systems?
What is the best way to manage water?
What are the treatment options for water in hydroponic 
systems?
Water treatment using ultraviolet radiation (UV light).
Water treatment using chemical sanitizers.
How often should I test irrigation water?
What do I do when my water quality is lower than the 
standard?  
Water testing frequency and corrective actions based on 
the water source
Post-harvest Water and Fresh Produce 
Safety……………………….………………….25 
What are post-harvest uses of water? 
Should I wash my crops? 
What sanitizers can I use for wash water? 
How can I tell if the sanitizer is working (effective)? 
Do I have to keep records of water sanitation? 

Cleaning and Sanitizing and Fresh Produce 
Safety………………………………….………...30
Why should I sanitize surfaces?  
What surfaces should I sanitize on the farm? 
Do I have to document cleaning and sanitation 
practices? 
What materials are the most difficult to clean? 
Sanitary design. 

Why is it important to be able to trace your crop?
Do I have to conduct a mock recall?

Harvest and Post-harvest Handling and 
Fresh Produce 
Safety………………………………….………...28
Why is it important to consider harvesting practices 

Fresh Produce Safety Resources …………...49

Acknowledgments….…………………………...54

Definitions..……………………………………….52



INTRODUCTION

PAGE 3 OF 55

As most growers are aware, food safety of fresh produce is a major concern in the market. Buyers are 
requiring that growers make sure that their produce is safe, and consumers are demanding that their 
produce is safe to eat.  It may also become more difficult to market produce if a food safety plan is not 
in place. 

The majority of foodborne illnesses occur from eating fresh produce contaminated with pathogens. 
Because most horticultural crops are eaten raw, it is important that they are free of pathogens that may 
lead to illness under common and sensible handling and food preparation practices. However, once 
produce is contaminated with pathogens, removing or killing the pathogens is very difficult. Therefore, 
prevention of contamination on the farm is the best way to protect your customers.  Prevention 
programs and worker food safety trainings are key elements in a credible produce safety program.  
They require a commitment to understanding food safety risks and implementing best practices in your 
operation to control those risks.

Why is fresh produce safety important?

53% of all outbreaks are caused by the 
consumption of green leafy vegetables, tomatoes, 
melons, cucumbers, and contaminated berries.

Every year 48 million people get sick from a 
foodborne illness, 128, 000 are hospitalized and 
3, 000 die.  Fresh produce causes more 
illnesses and outbreaks (not including multi-
ingredient foods) than any other type of food.  
An outbreak constitutes two or more illnesses.  
While some outbreaks may be small, causing 
just a few illnesses, others can be large, 
causing thousands of illnesses.

Who is responsible for fresh produce 

safety?

Food safety must be maintained in every step 
from farm to fork. Because we cannot eliminate 
human pathogens once they are on our crops, it 
is important that the contamination of crops is 
prevented.  Prevention begins on the farm and 
ends in the home. Therefore, EVERYONE has a 
responsibility in keeping fruit and vegetables 
safe.
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What are foodborne illnesses? 

Foodborne illnesses are infections of the gastrointestinal tract caused by 
consuming food or drinks contaminated with that pathogens like 
Salmonella, E. coli, Listeria, or Norovirus.  Pathogens that cause 
illnesses in people are shed from an infected person through their feces, 
urine, and blood.  Animals, domestic and wild, also carry some of the 
pathogens that can make people sick.

Norovirus, Salmonella, Listeria and Toxoplasma cause the most 
illnesses in the United States.  Norovirus usually causes mild symptoms 
while Listeria causes severe symptoms and can be life-threatening.

Most bacteria, such as Salmonella and E. coli, 
will double in number every 20 minutes with the 
right growing conditions.  Ideal growing 
conditions for most foodborne bacteria are 
warm temperatures and moderate humidity.  
Bacteria also need water and nutrients to grow.

How fast can bacterial pathogens grow?

0 
minutes

After 12 hours there will be 
ONE TRILLION bacteria!

20 
minutes

40 
minutes

60 
minutes

Are foodborne illnesses preventable?

YES! While foodborne illnesses are common (and costly) they are for the most part preventable.  
Prevention requires a commitment from everyone to follow best practices in food production, handling 
and preparation.  Increased awareness and understanding of the factors that contribute to foodborne 
illnesses will contribute to the reduction of illnesses, hospitalizations and deaths!



INTRODUCTION

PAGE 5 OF 55

While agricultural practices used to grow fruit and vegetables hydroponically differ from practices used 
in the open field, many of the food safety risk factors are the same.  Manure is not the only source of 
foodborne pathogens!  Water, rodents, birds and insects, pets, and humans can all carry foodborne 
pathogens.  In addition, environmental conditions in the greenhouse that are optimal for plant 
production are also optimal for the growth of some foodborne pathogens.

Are fruits and vegetables grown hydroponically safer than those grown in the 

field?

GAP trainings are NOT the same as Food Safety Modernization Act (FSMA) trainings.  FSMA trainings 
are required under the law for covered farms. GAPs trainings are voluntary and will provide you with 
information needed to understand the food safety hazards on your farm and the ways you can 
implement best food safety practices. This GAPs training is aligned with FSMA Produce Safety Rule 

and provides recommendations on how you can achieve FSMA standards.

GAPs and GAP certification are NOT mandatory, but they will make your business more 
competitive. Adopting GAPs standards, whether you are certified or not, will help you produce a safer 
and better-quality product. Implementing GAPs mean that you are doing everything that you can to 
ensure that crops that you produce are safe to eat.  To become GAP-certified a grower must go 
through a third-party auditing process.  While becoming GAP-certified is not mandatory, most produce 
buyers are choosing to only do business with GAP-certified growers. 

Good Agricultural Practices, better known as GAPs, are a set of best practices and standards 
developed to prevent the contamination of fruits and vegetables with microbes and other harmful 
materials that can cause illnesses. GAPs are about understanding the food safety hazards on your 
farm and actions that you take during production, both pre- and post-harvest, to prevent them.

What are Good Agricultural Practices (GAPs)?

Are GAPs and GAPs Certification Mandatory?

Are GAPs trainings the same as FSMA?
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FARMERS

Grow, Harvest, 
Handle and Pack 
Produce Safely

DISTRIBUTORS

Store, Handle, 
and Transport 

Produce Safely

RETAILERS and 
RESTAURANTS

Store, Handle, 
and Prepare 

Produce Safely

CONSUMERS

Store, Prepare 
and Consume 

Produce Safely

Everyone must understand food safety risks and and how to lower them!



RISK ASSESSMENTS

To implement Good Agricultural Practices (GAPs) you have to understand any food safety hazards 
that may be in your operation. There are several types of hydroponic systems used to grow fruit and 
vegetables including nutrient flow technology (NFT), deep flow technology (also referred to as rafts), 
ebb and flow, top feeder (i.e. Dutch buckets or troughs), aeroponics, aquaponics, and others.  The risk 
of pathogen contamination of produce grown in each system can vary so conducting a risk 
assessment for each operation is essential.  A risk assessment will provide verification that you have 
made an effort to evaluate all potential food safety hazards associated with your operations. 

Because microbial contaminates of fresh produce most often come from water, people, pests and 
domestic animal feces, it is important to evaluate all these sources.  If there is any risk that the crops 
may be  contaminated through these sources, you will know to take action to reduce the hazards.  

What is risk assessment? 
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Production Flow Diagram (Small-scale Tomato Hydroponic System) 

Infrastructure Building, Surroundings

Propagation
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•Sowing
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Harvest
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Pre-harvest Risk Assessment
• Water source and system 

assessment 
• Pest control assessment 
• Surface assessment 

Post-harvest Risk Assessment
• Produce washing assessment
• Packing assessment 
• Allergen assessment 
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The best way to start a risk assessment is to make a flow 
diagram that shows the production flow, and flow of 
people and produce.  Look over the whole operation, 
including transplant production, postharvest activities and 
greenhouse surroundings. Include all details of your 
operation (inside and outside) such as:

How do I conduct risk assessment? 

• production areas
• areas that harbor wildlife
• adjacent livestock operations
• location of houses and packing sheds
• potential flooding zones
• septic location

Production Flow Diagram (Large-scale Tomato Hydroponic System) 
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Recognizing food safety hazards in the greenhouse and surroundings can be difficult. Hazards can be 
overlooked. For instance, contamination of a water source due overflowing in-ground reservoir is often 
missed. 
Although the risk of animal intrusion in the greenhouse are lower that in open field environment, the 
contamination can be tracked into the greenhouse and allow for establishment of pathogens, such as 
Listeria in the environment. 

For any hazard, you have to take action to prevent 
contamination your produce. The measures we take to 
correct problems on the farm that may lead to 
contamination of produce are called corrective 
actions. Corrective actions minimize the risk of 
contamination. 

You should identify all hazards on the farm that may 
pose a problem for human health. There are three 
groups of hazards and you should identify risks for all 
three groups that may end up on the crops.
• Microbes are considered biological hazards.
• Broken glass, pieces of equipment, hair and pieces 

of clothes are physical hazards.
• Pesticides, sanitizers, and other chemicals are 

chemical hazards.

What kind of risks should I look for?

How can I recognize food safety hazards? 

What do I do when risks are identified? 
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Evaluate all practices used for the propagation and production of crops. Identify hazards in your 
operation and how likely it is that the contamination will happen.  Assessments of both pre-harvest and 
post-harvest practices must be included. All potential hazards must be documented. The 
documentation does not have to be complex, a simple notebook page is sufficient if it contains all the 
required information. 

Pre-harvest risk assessment
• Water systems assessment
• Surface contamination assessment 

Example

Cattle are present in the greenhouse  
surroundings. People traffic flows 
through the area. Same footwear is used 
in the field and in the greenhouse.
Hazard: Biological, cattle carry human pathogens
Likelihood of contamination: High
Corrective action: functional footbath; 
designated footwear, exclusion of livestock

Sanitizers are an example of a chemical 
hazard.

What risks can you spot? 
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Why is a food safety plan important when considering produce safety?

A farm food safety plan is the documentation component of Good Agricultural Practices (GAPs) and a 
tool that is used to verify that your farm is using practices to prevent or reduce food safety hazards. 

Am I required to have a farm food safety plan?

The short answer is NO. Food safety plans, like GAPs, are voluntary.  However, many of your buyers 
may require you to have a food safety plan and a food safety plan is required for obtaining GAPs 
certification through the USDA or a third-party.

What should be in my farm food safety plan?

A farm food safety plan does not need to be complex, but it must be accurate.  The plan should only 
include policies and practices that you are doing on your farm, not those that you are planning on 
doing in the future. 

Farm food safety plans should include the following: 
• basic information about your farm
• a risk assessment
• farm policies and standard operating procedures (SOPS)
• records of practices and/or corrective actions.

Remember- Do what you say and only say what you do!

Information About Your Farm
• Farm or owner’s name and contact information
• Address of production houses and packing areas
• Name and contact information of food safety officer 

Written Policies and Procedures
• Water sources and testing
• Recirculation practices
• Sanitation practices
• Debris management practices
• House clean-out practices
• Worker hygiene practices
• Cooling and packing produce
• Storage practices
• Traceability practices

Risk Assessment
• Map of production houses
• List of crops grown
• Description of propagation areas/facilities, water 

sources and storage containers, packing areas, and 
other facilities

• Pre- and post-harvest water
• Storage and transportation

Records
• Logs of who visited the farm
• Logs of when and who 

completed a specific procedure 
or corrective action.

• Sales receipts for produce
• Testing (i.e. water, surfaces) 

results
• Pesticide spray information 

(i.e. time, product name and 
rate)

• Sanitizer information (i.e. time, 
product name and rate, pH, 
temperature)

• Storage temperatures and 
humidity level

• Mock recall documentation
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Tips for Writing a Food Safety Plan
1. Keep written procedures simple but 

accurate.
2. Create templates that fit with your farm 

practices.
3. Create check-lists to help you do the 

practices that you say you are doing.
4. Keep a copy of your food safety plan in 

your office and packing shed.

When should a farm food safety plan be 

updated?

A farm food safety plan should be revised or updated 
every year.  In addition to a yearly review, your plan 
should be revised when new food safety risks are 
identified, changes to production practices are made, 
changes to procedures, policies or corrective actions 
are made, and when a new food safety officer is 
named.

Why is it important to document and keep records of practices and/or corrective 
actions?

Remember- Do what you say and only say what you do!

Documentation and record keeping of food safety practices provides proof to your workers, buyers, 
regulators and consumers that you are committed to selling a safe product.

Documentation will:
• prove that policies and effective and being completed as written
• show that care is being taken to prevent illnesses
• meet requirements for third party audits
• provide a paper trail to improve current practices

Documents Records

• Describe policies, activities and 
practices (how and when it is done)

• Designates responsibility (who is 
responsible for the task?)

• Permanent (but can be revised)

• Filled in as the activity occurs

• Provide proof that policies, activities 
and practices were followed
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Water is critical for hydroponic production of fresh fruits and vegetables. Water serves as a main 
carrier of nutrients and is used to adjust the nutrient levels and growing parameters (pH, EC, etc.) in 
nutrient solution.
Hydroponic systems can differ based on the mode of nutrient delivery via irrigation water. The most 
common systems include:
• Nutrient film technology (NFT), irrigation water flows at the bottom of growing lanes delivering 

nutrients in a thin film to the roots of the crops (mostly lettuce, other leafy greens) 
• Deep water culture utilizes pools filled with irrigation water and raft floaters to grow crops (mostly 

lettuce, other leafy greens)
• Dutch buckets holding the medium and single crop roots where irrigation water delivers nutrients via 

emitters to the roots of each crop.
• Raised metallic troughs carrying slabs of medium with multiple crops where irrigation water delivers 

nutrients via emitters to the roots of each crop. 

Yes.  Water can also be a carrier of important 
pathogens that reduce plant health and the quality 
of the produce.  For example, water molds and 
bacteria that cause wilting and soft rot can be 
carried to crops through water. 

All types of microbes can be carried in water and many of these microbes can make people very sick, 
such as:

Many of the recommended GAPs used to 
ensure that agricultural water is safe will also 
minimize the risk of plant diseases.

Irrigation water in hydroponic systems

What microbes can be carried by water onto produce?

Can water carry plant pathogens?

• Bacteria: E. coli, Salmonella., Vibrio cholerae, 
Shigella, Listeria monocytogenes;

• Viruses: Norovirus and Hepatitis A
• Protozoa: Cryptosporidium parvum, Giardia 

lamblia, Cyclospora cayetanensis, Toxiplasma

gondii

• Helminths (worms or nematodes): pin worms 
and tapeworms (this is more common in sub-
tropical and tropical regions)

What are other applications of water in 

hydroponic production ?

• Additional overhead irrigation
• Ebb-and-flow 
• Equipment cleaning and sanitation
• Handwashing
It is important to consider all water usage in 
hydroponic production. It often happens that 
growers forget to consider water used to apply 
fertilizers and pesticides.

Water use is extensive in hydroponic 
operations. In floating systems a high number 
of plants may be exposed in a single 
contamination event incurring significant 
losses. 
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Examples of risks from agricultural water 
in hydroponic production 

• Adjacent livestock operations can result in run-off 
into source water or animals may use upstream 
water as a source of drinking water or to cool 
themselves.

• Manure piles located near water sources can result 
in run-off into water source. 

• Cull piles are a source of microbes and can run-off 
into the water source. 

• Wildlife use surface water as water and food. 
sources, breeding and to cool themselves.

• Ponds or other surface water sources that are 
prone to flooding can be a source  of contamination.

• Open reservoirs can get contaminated with bird 
waste.

• Collected rain water can get contaminated with 
animal waste and chemical contaminants.

• Recirculated water can contaminate mane water 
sources if it is mixed without treatment 

There are many ways that water can become 
contaminated with human pathogens. Usually 
contamination originates from animal or 
human waste that gets into the water source 
directly, through run-off, or damaged 
irrigation or well equipment. Pathogens like 
SalmonelIa and E. coli get into the water 
source in this way. In hydroponics pathogens 
like Listeria can get into irrigation water 
though cross-contamination from 
environment. Understanding the ways this 
can happen is an important part of food 
safety. 

How does water get contaminated?

The quality and hence safety of water varies depending on the source.
• Surface water is considered to be of the poorest quality and highest food safety risk.
• Well water is lower quality than city water and a moderate to low food safety risk if the wells are 

maintained in good working condition.

What water sources are the safest to use in hydroponics? 

Examples of surface water in 
hydroponics:
• Ponds
• Rain water (collected)
• Water stored in open reservoir
• Rivers, streams and cricks
• Natural springs
• Recirculated water and any water 

mixed with recirculated water

• City water is treated with chlorine and is considered 
the cleanest with the lowest risk.

• If water is mixed (i.e. well with surface water) the 
water is considered the same quality of the source 
that is of the highest risk (i.e. surface water).

• If recirculated water is used in the system and 
mixed with any other water source it should be 
considered as the highest food safety risk (i.e. 
surface water).

Systems in which the roots are 
directly exposed to water present a 
high risk of contamination with 
human pathogens.

PAGE 16 OF 55



AGRICULTURAL WATER AND FRESH PRODUCE SAFETY

• Crops where the edible portions come may come in direct contact with water are at higher risk of. 
This may occur due to splashing water or inadvertent submersion during handling and harvest of 
crops. Lettuce and other leafy green grown in NFT or floating systems are especially susceptible. 

• The risk of contamination with agricultural water varies depending on hydroponic system. 

What else can influence the contamination of produce?  

Overhead irrigation has the highest food safety risk. The level of risk associated with hydroponic 
production is variable and depends on the type of hydroponic system.  Well maintained drip irrigation 
systems using emitter that drop directly in media have the lowest food safety risk.

Surface water Well water City water
Recirculated 
and mixed 

water

High Low
LEVEL OF RISK

Overhead
Drip (trickle) 

Emitters in Slabs or  
Dutch buckets 

Nutrient Film System & 
Deep Floating System
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The source water that is turbid is also very likely to be contaminated with different human and plant 
pathogens that should be excluded from hydroponic systems. However, we cannot see the 
microorganisms with our naked eyes. Even if the water looks clean it does not mean that it is clean, 
based on physical, chemical and biological parameters.  So, the only way to know is to test the 
source  water in a lab. When water is tested the potential pathogens in water are enumerated. 

There are many microorganisms in water, but we do not care 
about all of them. We count the ones that can tell us if there is 
contamination that came from human or animal waste. These 
are called fecal coliforms and we use them as pathogen 
indicators.  Among them, generic E. coli is the best indicator of 
the presence of enteric pathogens in water . 

The standard for agricultural water is based on primary contact recreational standards set by the 
Ohio Environmental Protection Agency (EPA).  The number of generic E. coli cells  in 100 milliliters of 
water must not be more than 126. This standard is applied to field conditions when the irrigation water 
directly contact the edible parts of crops. In hydroponic systems that include  large surface of  
exposure to irrigation water (NFT, DFS), it might be necessary to apply drinking water standards or no 
detectible E. coli in 100ml of water. 

Colony forming units (CFU) based on a geometric mean of at least 5 samples. 

Indicator OH Primary 
Contact

US EPA Primary Contact

Fecal coliforms Not recommended Not recommended

Generic E. coli 126 CFU*/100 ml 126 CFU/100 ml
Enterococci - 35 CFU/100 ml

US-EPA Rule 304(a)(l) of the Clean Water Act (CWA) of 1977 (P.L. 95-217) Ohio EPA Rule 3745-1-37

How can I know if my water is safe to use?

Which bacteria can tell us if there is contamination in the water?

How much generic E. coli can be in the water for it to be considered safe?

Recirculating of water in hydroponics makes a good production 
sense, and it is a common practice in many operations. Recirculated 
water presents challenges to water quality in hydroponic systems. 
When recirculated water is mixed with the water from the original 
source, it must be treated prior to being introduced back in the 
system. In the systems that use large floating pools, created 
sediments may introduce additional risks to contamination with 
human pathogens.

Is it safe to recirculate water in hydroponic production?
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WATER IN HYDROPONIC FRESH PRODUCE PRODUCTION

Interpretation of results and the calculation of geometric mean pose challenges for many small and 
new growers. Staff from the lab where you got your water tested, as well as your county Extension 
Educators, can help you understand the microbial counts.  It is important that the report from the 
commercial lab clearly states the number of microbes present in the water. This number is often listed 
as the colony forming units (CFU) per volume. The lab report may include other parameters measured 
from the water such as pH, hardness and other. 

Yes! Keep ALL test results and any other documents (i.e. receipts) related to water testing.  For city 
water, contact your local water works to get a copy of the report.

How to interpret the test results?

Do I have to keep records of the test results?

Other water 
parameters

Indicator 
microbe counts

Lab and client 
contact information, 
sample details, 
testing date

Always look for and use the results provided for generic E. coli. 
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WATER IN HYDROPONIC FRESH PRODUCE PRODUCTION

Start with checking your complete water system. This should 
be done at least once every year, and the best time to do it 
is before transplanting for annual crops, or after the 
complete clean out of the greenhouse.  Make sure all the 
water delivery equipment is in good repair, tubes, tapes, 
connections and emitter and clean and undamaged, and the 
pumps are working properly. 

Best practices for water 
management 

• Know your water source
• Know your local watershed
• Check your pipes, tapes and 

emitters for cracks and leaks
• Check your pumps and filters
• Maintain wells in good working 

condition
o Well casing is secure and 

maintained
o Pump is operating correctly

Best practices for water 
application
• Do not use surface water 

whenever possible.
• Do not use overhead irrigation

Irrigation type Level of Risk Description

Drip irrigation via 
emitters: Low Risk

A type of micro-irrigation where the system emits water at a very 
slow rate directly into the medium where plant roots are established. 
Plants might be elevated on gutters carrying slabs with rockwool, 
coconut core or other media, or in Dutch buckets containing 
medium. Emitters are buried below the surface.

Ebb and flow High Risk

Medium with plant roots is constantly flooded and drained. This may 
be done on the greenhouse floor or flooding buckets on smaller 
scale. The water is covering large surface and roots are completely 
flooded making this irrigation method highly prone to any 
contamination that may be present in the water and allowing for 
cross-contamination of pathogens between the plants.

Nutrient film Medium Risk

A system where nutrient solution is flowing in a thin film at the 
bottom of the lane containing plant roots. Roots are sitting in holes, 
held by rockwool cubes with the roots submerged in the water. Risk 
of cross-contamination to edible portions of plants, especially leafy 
greens. Nutrient film is commonly recirculated and the fresh water is 
added to top off the lost water.

Deep Floating 
System High Risk

Plants are placed in holes of a floating raft made of Styrofoam or a 
similar material. Rafts are floating on the surface of irrigation pools 
that contain nearly stagnant nutrient solution topped off with fresh 
water as needed. The roots are submerged in the water. Large 
surface of plants is exposed to the water and cross contamination is 
probable during handling and harvest. Sediments at the bottom of 
the pool are common and may carry contamination. 

Overhead/sprinkler 
irrigation: High Risk

System where water is piped to one or more central locations and 
distributed by overhead high-pressure sprinklers or guns. Sprinklers 
can be fixed or mounted on moving platform

What is the risk from different irrigation water systems?

What is the best way to manage water?

If the equipment 
is not in good 
repair, dripping 
water may lead to 
establishment of 
pathogens in the 
environment 
leading to 
produce 
contamination 
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WATER IN HYDROPONIC FRESH PRODUCE PRODUCTION

Use water treatment if the water quality is not 
adequate for hydroponic production. Water 
treatment is critical for management of 
recirculated water.

Use sand or volcanic filters to remove organic 
matter. Organic matter may harbor human 
pathogens and also interferes with the 
effectiveness of both chemical and physical 
treatments. Organic debris consume all the 
sanitizer, making chemicals, such as chlorine, 
ineffective against microbes.  When UV light is 
used to eliminate pathogens, organic debris 
prevent UV rays from penetrating the water 
during treatment. 

Use filters prior to water treatment. a water 
treatment. Rapid filters are relatively 
inexpensive and do not require much space. 
Care must be taken to maintain the filters and 
prevent back flow to ensure their effectiveness.

What are the treatment options for water in hydroponic systems?

Water filters and UV treatment set-up. a) 
and b) a large capacity tomato 
greenhouse, and c) a rooftop 
hydroponic/aquaponic greenhouse.

Water treatment using ultraviolet 

radiation  (UV light) 

UV light is the most commonly used 
treatment in the hydroponic production. UV 
light is effective in eliminating pathogens 
from water. 
Because recirculated water has intense 
brown color due to the concentrated 
nutrients, care must be taken to ensure that 
the UV treatment is properly applied so that 
UV rays fully penetrate the layer of water. 
This can be prevented by using the 
treatment after the water is mixed with the 
source water. This will higher capacity light 
units. 

Chlorine based sanitizers are also in used. Chlorine sanitizers however are aggressing and may 
affect plant health. In hydroponic systems that use small tubing, connectors and pumps, prolonged 
use of chlorine may cause equipment damage. 

a)

b)

c)
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AGRICULTURAL WATER AND FRESH PRODUCE SAFETY

If you wish to get GAP certified you have to test water and document the test results. How often you 
test your water will depend on your water source.  If you use city water from a public water supply, you 
don’t have to test your water as it tested by the city.  Well water must be tested once each growing 
season, while surface water must be tested every three months (quarterly). 
Water that is treated using a verified process does not have to be tested. 

If your water had more microbes than what is required by the standard it means it is low quality and 
use of that water may lead to crop contamination.  You have to correct the problem immediately. 
First, you have to quit using the water for any activity that will result in the water contacting the 
edible portions of the fresh produce. This may always be the case in NFT and DFS operations. In 
these systems The pathogens from water get trapped in rockwool and other media and concentrate 
around roots. The crop that was grown in contaminated water will most likely be adulterated.  
You can choose to apply a treatment that will remove the microbes from water. However, this will not 
suffice in hydroponic systems. You must decontaminate system, including decontamination or 
changing of the tubes, connectors, emitters, pumps and other water installation equipment that may 
have been exposed to human pathogens. When applying treatments, it is important to keep records 
of all the details of the sanitation process. 

Water Source Testing Frequency Corrective Action

Municipal Annually
(by local authority)

• None on the grower part

Well Once per growing season • Chlorination followed by re-
testing

Surface Quarterly • Change source
• Filtration and/or chemical 

treatment

How often should I test irrigation water?

What do I do when my water quality is lower than the standard?  

Water testing frequency and corrective actions based on the water source

Although it may appear clean, surface water source should be tested quarterly to ensure quality. 
Overhead application poses additional risk to food safety 
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What are post-harvest uses of water? 

Post-harvest water refers to water that comes into direct 
or indirect contact with the edible portions of fruit or 
vegetable crops. Therefore, post-harvest water falls 
under more stringent standards than pre-harvest water.  
Water is commonly used to rinse, wash, or cool produce. 
It can also be used to mix chemicals (i.e. preservatives or 
food grade sanitizers) that may be applied to the crop 
after harvest.  Water is also used to clean and sanitize 
surfaces that will directly touch the edible portions of 
crops and to wash hands while handling fresh produce.

Should I wash my crops? 

No! Washing produce is not recommended and for most 
crops grown hydroponically washing is not needed. Each 
time we use water we add a food safety risk. Water can 
contaminate produce and spread contamination to other 
crops. Use the least possible amount of handling of 
produce after harvest. 

If you wash produce it should be dried before it is 
packaged or shipped. Dry produce in a clean area on a 
clean and sanitized surface. Use only clean, single use 
towels to dry produce by hand.

What type of water can I use for post-harvest 

activities?

Only potable water (no detectable generic E. coli) can be used for post-harvest activities.  You should 
validate that your water source is potable.  The frequency of validating your water will depend on the 
source of your water.  Validation may require water testing or obtaining water testing results from your 
municipality.

Water used to clean and sanitize 
surfaces must be potable (drinking 
water quality). 

What sanitizers can I use for wash water? 

If you wash your produce you should always use a sanitizer. Sanitizers are put in water to prevent 
pathogens from growing in the water and spreading to all of the produce that is being washed. The 
most commonly used sanitizers for wash water are chlorine (bleach), peroxyacetic acid, and 
sometimes ultraviolet (UV) light. Sanitizers used to wash produce must be labelled for food use.  The 
label will indicate if the sanitizer can be used on fruit and vegetables and will provide the concentration 
that can be used for specific types of vegetables or fruit.

Reusing cloths to dry or shine 
produce is not recommended.  
Single use towels should be 
used.
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How can I tell if a chemical sanitizer is working 

(effective)? 

Much of what we do on the farm is common sense, 
and it is not common sense to be wasteful. It is a 
waste to use a sanitizer in water if it is not working. If 
you can answer these two questions you can tell if 
your sanitizer is working.

Is the water dirty? The sanitizer will not be effective if 
the water is dirty. Look at the wash water. Wash water 
that appears dirty, is dirty!  Turbidity can be measured 
but our eye can easily discern dirty water. It’s better to 
not wash the produce than to use dirty water.

YES. If you use a sanitizer in your wash water you need to document the how and when it was used. 
The following items should be documented:

• Product name and application rate
• Water temperature and pH
• EC or ORP (if applicable)
• Date and time of application
• Date and time when solution was changed

Do I have to keep records of water sanitation? 

If you wash produce, you must use a sanitizer, 
and if you use a sanitizer you must ensure that the sanitizer is working!

What is the acidity (pH) of wash water containing a sanitizer? We cannot tell what the pH of water 
is by looking at, we must measure acidity using a test strip or meter.  The pH required for a sanitizer to 
be most effective depends on the type of sanitizer. Chlorine (bleach) is the most common sanitizer 
used in wash water.  If the pH is close to 7 (neutral) the chlorine sanitizer is working well.  A 
measurement of 8 and above means that the chlorine sanitizer is not active and thus not working.  A 
measure of 5 or below can be toxic to people.  For some sanitizers, also measuring electrical 
conductivity (EC) or oxidative reduction power (ORP) will allow you to tell if the sanitizer is working.

Best practices for washing 
produce 

•Always use drinking quality water

•Always use a sanitizer in your wash water
•Maintain water temperature equal to or 
warmer than the produce pulp temperature

•For produce with stem scars, hold the 
produce for at least 4 hours prior to 
dunking
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• Wear clean gloves to harvest produce.  For mechanical harvesting 
or if tools are used, the equipment tools should be clean and 
sanitized (see equipment sanitation section).

• Gently remove the crop from the plant or system.  Damaged 
produce should be separated from non-damaged produce.

• Place produce in a clean and sanitized container or a single use 
container.  Do not set harvested produce on the floor.

Why are harvesting practices important to consider for produce safety?  

Best Practices for Harvesting

Harvesting provides an opportunity for the crop to be contaminated 
with pathogens that may be on your hands, equipment or in the 
growing environment (i.e. water or media).  Injuries to the edible 
portion of the crop provide a hiding place (and nutrient source) for 
pathogens and can increase the risk of contamination.  Practices that 
maintain the integrity of the crop and prevent cross contamination 
should be implemented.  Best practices will vary depending on the 
type of crop and method of production however many practices are 
applicable to all crop types or production systems.

Best practices for harvesting leafy greens
Leafy greens, including herbs, grown using nutrient flow, deep flow, 
ebb and flow or vertical technologies are at higher risk of 
contamination compared to crops grown in top feeder systems

Wear clean gloves to 
harvest and place produce 
in clean and sanitized 
containers.

• Create separation between NFT channels to allow for easy access to the crop.  Pull the crop 
straight up, avoiding splashing and touching of other plants with the crop.

• Lift rafts straight up to avoid the raft and plants from dunking into the production water.  Product that 
touches with the production water is not saleable.

• Do not lift rafts over other rafts with growing or harvestable plants.
• Roots that are removed at harvest should be put into a bag and tied or into a container with a 

covered lid.

because of the chances of direct contact of the product with the production water.  Additional care 
should be taken during harvest to prevent contamination by pathogens that may be in the production 
water.
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Why should I sanitize surfaces?  

By handling your produce in clean environment you will reduce the risk of contamination and ensure 
safe produce. Microbes can establish on the dirty equipment, inside gutter, on floaters, lanes and 
floors. Proper cleanliness and sanitation  will also increase the quality of your crops and add value to 
your crop by extending shelf-life and preventing decay. 

Clean appearance is very important for marketing the product and buyer confidence. 

What surfaces should I sanitize in the 

hydroponic operation? 

All surfaces in the production greenhouse have 
to be sanitized. Surfaces that directly contact 
the produce are called food contact surfaces 
and are the highest priority for sanitation. 

Surfaces in production greenhouse can be 
categorized in zones based on the risk they 
pose to produce contamination:

ZONE 1. Surfaces that directly touch the 
produce. Harvest bins, containers, packing 
belts, brushes, scales, sorting tables, and 
workers hands all directly touch produce and 
has to be cleaned and sanitized. 
ZONE 2. Surfaces that do not directly touch 
produce but are close and can often contact 
surfaces that touch produce. These include 
workers hands, outer portions of conveyers, 
and containers. 
ZONE 3. Floors and other environmental 
surfaces inside the packing shed. These 
surfaces can harbor microbes and animal 
pests and have to be cleaned and sanitized.
ZONE 4. Surfaces around the packing shed 
may attract and harbor animal pests and 
harbor microbes that can be tracked into the 
packing shed on peoples feet, especially if 
there are cull piles, weeds or manure piles 
near by. 

a) Clippers used for hydroponic tomato 
harvest  attached to a bag with sanitizer, and 
b) sanitizer solution setting ready to be used 

a)

b)
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Prioritization of surfaces for sanitation in the  hydroponic operation

You can not sanitize a dirty surface!  

Clean the surface first. Cleaning is the process of physically removing dirt, hair, skin, plant debris or 
microorganism from a surface. Cleaning does not kill microbes.

Sanitize after cleaning. Sanitation is use of a chemical, called sanitizer or disinfectant, to kill the 
microbes remaining on the surface. Sanitizing chemicals are often called antimicrobial pesticides. 
Similar to water, you can not sanitize a dirty surface.

Complete cleanout of the greenhouse is important and requires interruption of production activities in 
the section of the greenhouse that is being sanitized. 

Best practices for cleaning 
and sanitation

1. Pre-rinse
2. Wash/clean
3. Rinse
4. Sanitize (Rinse*)
5. Record practices

Yes. Similar to records kept for sanitizing water, records 
should be kept of how and when surfaces are cleaned and 
sanitized.

Do I have to document cleaning and sanitation 

practices? 

Zone 1

Zone 2

Zone 3

Zone 4

Zone 1: 
clippers, harvest 
bins, scales, 
conveyers, 
floaters

Zone 2: gutters, 
buckets, outer 
conveyer walls, 
carts, tubes, 
outer pool walls

Zone 3: floors, 
walls, footwear

Zone 1: 
greenhouse 
surroundings, 
toilet facilities 
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What materials are the most difficult to clean?  

Some types of materials are harder to clean and sanitize than others.  For example, porous materials 
such as wood, Styrofoam, and cardboard are more difficult to clean and sanitize than non-porous 
materials.  Rockwool sequesters pathogens from water and should not be cleaned and reused. 
Examples of non-porous materials include stainless steal, glass, metal, or smooth plastic.

Greenhouse surfaces should be constructed 
with sanitation in mind. Sanitary design will 
allow for thorough cleaning and sanitation that 
will prevent environmental human pathogens, 
such as Listeria from establishing in the 
greenhouse environment. 

a)

b)

Sanitary design

a) Production area should be void of weeds 
that provide shelter to pest b) floors should be 
constructed in the way that prevents pooling 
of water and soil in the greenhouse to allows 
for effective sanitation.

Pathogens such as Listeria mnocytogenes
can be tracked into the greenhouse on 
workers shoes. Functional footbaths can 
prevent the pathogens from entering and 
disseminating through the environment. 
Change sanitizer regularly in the footbaths to 
ensure their effectiveness. 

Surfaces in 
the 
packinghouse 
have to 
sanitized 
regularly to 
prevent 
formation of 
biofilms on 
food contact 
surfaces.

It is important that the packing area is 
segregated from the production area, and 
the clean product flow is maintained 
through the operation.
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PESTS AND FRESH PRODUCE SAFETY

Why is it important to control pests when considering produce safety?

Pests such as birds, rodents, and small mammals (i.e. 
rabbits) can carry pathogens such as E. coli and Salmonella

in their feces and can contaminate produce and water 
sources. Keeping pests out of the greenhouse, packing areas 
and storage is not always possible but there are practices 
that can be put into place to limit intrusions and reduce the 
risk of produce or water contamination.

• Birds are a common pest in greenhouses and dispersal 
can be difficult because greenhouses require ventilation 
to moderate temperatures for optimal plant growth.  Bird 
dispersal lasers, decoys, and screening can deter birds in 
the greenhouse.  Avoid planting trees or shrubs that 
attract birds around the greenhouse.

o Fine mesh screening around the perimeter of the 
greenhouse at least six inches deep and bent 
outward at a 90 degrees angle.

• Mice, voles, moles and other rodents are attracted to 
greenhouses because they are warm in the winter, cool in 
the summer, moist, and provide a food source. Measures 
to exclude rodents from entering the greenhouse include:

Cats should not be used to control 
rodents or birds.  Cats can carry 
pathogens in their feces and can 
contaminate produce and water 
sources.

o Traps are an effective non-toxic method of rodent control if 
they are already present in the greenhouse.

o Double entries, revolving doors, and vinyl rubber sweeps on 
the bottom of doors will help to keep rodents out of the 
greenhouse as well as other areas of the operation.  Doors 
should be kept closed at all times.

o Cats should not be used to control rodents or birds as they 
also carry pathogens in their feces.

The addition of rubber 
sweeps at the bottom of 
doors will help to keep 
rodents out of the facility.
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PESTS AND FRESH PRODUCE SAFETY

Why is greenhouse sanitation important for pest control?

Plant debris, weeds, rotting fruit, cull piles, and pooling water provide nesting areas and food and 
water sources for pests.  Trash, piles of waste lumber, and firewood provide good harborage for 
rodents.  Ensuring that the greenhouse and other facilities are clean and uncluttered will help to deter 
pests and reduce the risk of produce contamination by pests.

Ensuring that the greenhouse and other facilities are clean and 
uncluttered will go a long way to deter pests. Plant debris and 
rotting fruit are also sources of fungal pathogens such as 
Botrytis, Rhizopus and others.  Good sanitation practices can 
also reduce diseases caused by these fungal pathogens.

• If your pruning practices include dropping clippings to the 
ground the clippings should be picked up as soon as possible.

• Plant debris and dropped produce should be put into bags and 
tied or put into containers and covered.  Waste should be 
removed from the greenhouse and placed in covered 
containers.

• Do not store seed, food, or growing media in the greenhouse.

What are the best sanitation practices for deterring 

pests?

Plant debris is also a 
source of fungal pathogens 
such as Botrytis, the cause 
of grey mold on fruit and 
vegetables.

Removing plant debris is an 
important sanitation practice.
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PESTS AND FRESH PRODUCE SAFETY

What do I do if my produce or water source 

comes into contact with pests?

Produce that has come into contact with or close to rodent, bird 
or animal feces should not be harvested. Workers should 
monitor the crop and mark the plant and area around the 
contaminated plant so that workers know not to harvest any 
produce from that area.  This area is referred to as a “no-pick 
buffer” zone.  The size of the buffer zone will depend on the 
amount and size of the droppings.

Produce that has been partially eaten or pecked by birds 
should be removed and placed in the trash as damaged or 
rotting produce can attract pests.

It is a good idea to record what you see while you are monitoring your crops and water sources.  Any 
practices that were done to prevent pests from entering the greenhouse in the future should also be 
recorded.  In the case of no-pick buffer zones the size of the buffer zone and the date the buffer zone 
was started should be recorded.

Should I keep records of animal or wildlife intrusions? 

Crop Monitoring 
Date

What was observed? What was done to correct the 
problem?

09/9/2019 Crack in lid of plant debris 
container.

Container lid replaced on 
09/11/2019.

12/12/2019 Bird droppings on basil 
leaves in bay 3.

Basil plant with droppings 
removed and plants beside plant 
with bird droppings flagged on 
12/12/2019.

Produce damaged by pests 
should be removed and placed in 
the trash.
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PEOPLE AND FRESH PRODUCE SAFETY
Why are people important when considering produce safety? 

People on the farm include workers, family, contractors and visitors. People can carry pathogens on 
their hands, in their mouth and nose and on clothes.  These pathogens can then be spread directly to 
the produce when workers touch the produce during picking and packing or by sneezing or coughing 
on the produce.  Workers can also spread pathogens to the tools and equipment they touch, which 
can then contaminate produce when they are used during production or for harvesting, processing or 
packing.

Everyone who comes onto the farm, including food safety inspectors, should be told what the food 
safety policy is for the farm.

ALL workers, including family members, should be trained on best worker health and hygiene practices 
at least once a year.  Workers should be trained on food safety policies including good agricultural 
practices and protocols (also called standard operating procedures or SOPs), best hygiene practices, 
and sick and injury policies.

Who should be trained on best worker health and hygiene practices? 

Best Worker Hygiene Practices
Good personal hygiene practices are probably the most important thing that people can do to prevent 
produce from becoming contaminated with pathogens.  Wearing clean clothing and shoes, 
handwashing, and eating, drinking, and smoking is designated areas will decrease the risk of 
contamination.

Handwashing Guidelines

Handwashing is the most important thing that someone can do to stop the spread of pathogens. Hands 
should be washed frequently and before and after work, eating or drinking, smoking, using the toilet, 
touching your face or hair, talking on a cellphone, and whenever you handle produce. The use of hand 
sanitizers without first washing your hands is not effective at killing any pathogens that are on your 
hands.  Hand sanitizers are NOT a substitute for soap and water.  The following steps should be used 
to wash your hands:

1. Turn on water and wet hands and wrists.

2. Apply a generous amount of soap to hands.

3. Scrub palms, back of hands, cuticles, between all 
fingers, and wrists for a minimum of 20 seconds.

4. Rinse soap off of hands with running water.

5. Dry hands with a single use paper towel.

6. Turn off water with paper towel.

7. Place paper towel in trash bin.
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Handwashing stations should be available to everyone and must be available in or beside a restroom 
facility. Instructions on how to properly wash hands should be posted by the handwashing station.  
Every handwashing station must have:
• potable running water
• soap
• single use paper towels or automatic hand drier
• catch basin for the dirty water
• trash bin.

Toilet Facility Guidelines

Permanent (house, office etc.) or portable toilets are 
acceptable.  Portable toilets should be placed away from 
the perimeter of the greenhouse in case of tipping or 
spilling.  Toilets must be available to all people on the and 
must be within a 10 minute walk of any area where 
people are working. One toilet must be available for 1 to 
20 workers.  Each toilet facility must have a handwashing 
station. Toilet and handwashing supplies must be filled 
regularly and maintained in a clean and sanitary way.

ALL workers must be trained on best toilet usage 
practices.  Posting signs in or near the toilet on best toilet 
usage practices is recommended.  The following practices 
are NOT permitted:
• Peeing and pooping in or near a production 

greenhouse.
• Standing or squatting on the toilet seat.
• Placing soiled tissue in the trash bin.  All used tissue 

must be put in the toilet.

Handwashing stations should be 
available to everyone.  Hand 
sanitizer stations are not a substitute 
for handwashing stations.

Worker Clothing and Cellphone Guidelines

When working in the greenhouse the following practices 
should be used:
• Do not have bare feet.
• Wear clean clothes and boots/shoes.
• Wear clean aprons and gloves.  Reusable aprons 

and gloves should be laundered after each use.
• Cell phones should be placed in a pocket or in a 

designated area in the greenhouse.  After talking on 
a cell phone wash your hands or replace your gloves.Clean clothes, aprons, and shoes 

should be worn in the greenhouse.
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What records should be kept to document worker health and hygiene practices? 

Protocols for toilet and handwashing stations should be written down.  Keep protocols simple and only 
include practices that you are doing (see examples).

Example 1: Toilet facilities are cleaned twice a day.
Example 2:  Toilet paper, soap, and paper towels are restocked as needed.
Example 3: Aprons worn in the greenhouse are put in a laundry bin and cleaned once a week.

Records of when (day and time) the facilities were cleaned or when the supplies were restocked, who 
did the work, and what was done should be kept and filed in a location that can be easily accessed at 
any time.  If a company is hired to do the work, a copy of on an itemized invoice can serve as the 
record.

Date Time Facility is 
clean

Supplies 
replenished

Notes Signature

3/10/19 7:30 am ✓ ✓ No problems R. Gosling

3/10/19 4:25 pm ✓ ✓ Added soap to 
dispenser

R. Gosling

3/11/19 7:45 am ✓ ✓ Emptied trash bin, 
replaced bag

A. Kilpatrick

Why is it important to have a policy in place if people on the farm are sick or 

injured?

Having a sick policy is important for food safety but also for worker 
wellness.  Most illnesses can be passed from person to person 
(referred to as a contagious disease) just by being near someone who 
is sick or touching something that a sick person previously touched.  
The common cold virus, flu virus, and Norovirus virus are good 
examples of contagious pathogens.  Foodborne illnesses are also 
contagious.  Having a policy in place for anyone who is sick will 
protect others from getting sick and will also prevent contamination of 
the produce. The illness and what was done to prevent the spread of 
the illness to other people and/or contamination of the produce should 
be documented.

Symptoms of illnesses:
• Coughing or sneezing
• Runny nose
• Red eyes or nose
• Sweating
• Pale face
• Rashes
• Diarrhea
• Vomiting

If you know that a worker or family member (including children) is sick or they are doing things that 
suggest they may be sick, such as going to the toilet frequently or taking more breaks than usual, 
action should be taken to prevent the spread of illness or contamination of produce.  Workers or family 
members should be:
• given time off to rest and get better OR
• assigned to a job that doesn’t involve handling produce or equipment that will come into contact with 

produce or packing materials or a job that doesn’t requires direct contact with other people in the 
operation.
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Injuries often occur on the farm and should be handled quickly and depending on the seriousness of 
the injury, by a doctor.  

First aid kits should be kept in any areas where people will be working or taking breaks, including the 
greenhouses, packing houses, break rooms or offices. Supplies in the first aid kit should be replaced 
BEFORE the expiration date listed on the kit.

If a worker has a minor injury such as an open cut or wound it should be cleaned and covered before
starting to work with produce (in the greenhouse or packing house or at the market).

Date Worker 
name

Injury or illness Action taken Date returned 
to work

Signature

5/10/19 Jane 
Smith

Upset stomach Given the day off 5/12/19 R. Gosling

6/5/19 Mike 
Cutter

Cut hand on 
metal trough

• Harvest stopped
• Got help from R. 

Gosling
• Cut cleaned and 

wrapped
• Trough inspected-no 

blood

Same day R. Gosling

If a worker is injured while working in the greenhouse while fruit 
or vegetables are present, they should stop what they are doing 
immediately, let someone know they are injured, and first aid 
should be started, or emergency care should be sought.  The 
following steps should then be taken to prevent contamination of 
the produce:

1. Mark the area where the injury occurred with flagging tape or 
flags.

2. Check the plants and area around the plants to make sure 
these areas did not come into contact with blood or other 
body fluids.

3. Remove and destroy all contaminated produce.
4. Tell other workers not to go into the flagged area or harvest 

from within the flagged area.
5. Document the accident and what was done to fix the problem.

Minor injuries should be 
cleaned and covered.
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Why is it important to consider storage practices and transportation when 

considering fresh produce safety?

Produce storage and transportation are the final stages of production before the produce reaches the 
buyer so it is very important to protect the produce from becoming contaminated at these stages.  Best 
practices for storing and transporting should be followed to ensure that the final product is safe to eat.

Containers should be 
stored off the floor, away 
from walls, and covered 
before stacking.

Best Practices for Storing Produce

• Produce should not be be stored in re-usable containers unless 
they are properly cleaned and sanitized.

• Produce should be stored at 40 ºF or below in a dry location within 
two hours of harvesting.  For cold sensitive crops like basil warmer 
temperatures may be necessary to avoid chilling injury. The 
temperature of the storage rooms should be checked regularly 
using a thermometer.

• Containers should be placed on pallets or shelving and not on the 
floor.  They should also be stored 2 to 3 inches away from walls.

• Produce containers should be covered before stacking.

• The storage facility should be inspected for signs of animal or 
rodent intrusions, broken glass, chemicals, foreign odors and 
other substances that may compromise the safety of the produce.

Best Practices for Transporting Produce

• Before produce is loaded onto any vehicle it should be inspected.  
All vehicles used to transport fresh produce should be clean with 
no signs of bird, rodent or animal droppings.

• Pets should not be allowed in the vehicle, including in the cab.

• Vehicles used to transport produce should not be used to move 
compost or raw animal manure, pets, livestock, or pesticides or 
other chemicals.

• All vehicles used to transport fresh produce should be clean.
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• Vehicles should be inspected for broken plastic or glass, oil or gas 
leaks, chemicals, foreign odors and other substances that may 
compromise the safety of the produce.

• If refrigerated vehicles are used the temperature should be 
monitored and maintained at 40 ºF or below.  These vehicles should 
also be inspected for dripping water.

• Produce should be covered during transportation.

What records should be kept to document best storage and transportation 

practices? 

If you store crops prior to use or sale you should document the following:
• When and who inspected the storage facility.
• Temperature measurements of the storage facility, which includes who recorded the temperature 

and the date the temperature was recorded.  If percent relative humidity is monitored these 
measurements should also be recorded.

The same information should be documented for the any vehicles that are used to transport produce.
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TRACEABILITY AND RECALLS AND FRESH PRODUCE SAFETY

Why is it important to be able to trace your crop?

Traceability means that you can trace your crop one step forward and one step back. This is 
important because if there is a recall of a crop you can quickly identify where and when the crop was 
grown and who it was sold to.  Unless you sell directly to the consumer you should know who is buying 
your product. You should also know who you got your inputs from, in case you must trace back the 
problem to your supplier.  

An up-to-date traceability program can help protect you in a case of an outbreak that did not originate 
at your farm. Also, if you have a traceability program in place, and your product is properly labelled, 
your product may be able to remain in the market even if similar products have been recalled due to a 
food safety issue. 

Traceability requirements can be met simply by labelling your product with information that will allow 
you to trace your product to where it was grown.  If you have documentation on where the produce 
was stored or how it was transported this can make traceback easier.

Best practices for traceability
To be able to conduct one step backward 
traceback you should keep records on the following:
1. What was harvested 
2. Who harvested the product
3. Field where the product was grown
4. Harvest date
5. Packing date
6. Sale date
7. Buyer name 

Best practices for traceability
To be able to conduct one step 
forward traceback you should keep 
records on the following:
1. What was sold
2. How much was sold
3. Sale date
4. Buyer’s name and location

BIBB LETTUCE
1 COUNT

Grown in Wooster, OH
Best Ohio Growers, Bay 4
Item/Lot # 01234 / 0493786

Product of USA
Harvest Date:  Oct 9

Sell by Oct 13

country of origin

Location of the farm 
where the crop was 
grown

Farm name and 
storage location on 
the farm

Date product was 
harvested
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TRACEABILITY AND RECALLS AND FRESH PRODUCE SAFETY

Do I have to conduct a mock recall?

If you are or wish to be GAP certified, you must conduct and document a mock recall. The mock recall 
will demonstrate how well you have set up your traceability plan.  Conducting a mock recall involves 
calling your buyers and asking them to identify and provide the status on specific lot numbers. You will 
have to contact the buyers ahead of time to let them know that you are planning the mock recall, so 
that they are not surprised by it. 

A mock recall can be done in four easy steps.

1

2

3

4

CREATE YOUR NOTICE
• Collect the information on the product that will be recalled such as product, lot number, 

date sold etc.
• Have your list of buyers ready.

CONTACT YOUR BUYERS
• Call your buyers and provide them with the information on the product that is being 

recalled.
• Ask the buyer how much of the product they have sold, destroyed, and have remaining.

RECORD BUYER RESPONSES
• Record the the information received from the buyer, the name of the person you spoke to 

and the date of the mock recall.

REVIEW THE MOCK  RECALL PROCESS
• Review the process and make any necessary changes.  When reviewing the process 

consider your responsibilities as well as the buyer’s responsibilities.

Conducting a mock recall involves calling your buyers 
and asking them to identify and provide the status on 
specific lot numbers. 
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FRESH PRODUCE SAFETY RESOURCES

Who can I contact to get more information on GAPs and fresh produce safety?
The Ohio State University Fruit and Vegetable Safety Team Extension Specialists and Extension 
Educators can be contacted to get more information on GAPs and fresh produce safety.  Contact 
information for team members are in the GAPs training materials provided during the GAPs training 
on-line (producesafety.osu.edu) and at your nearest county Extension office.

Where can I find more resources on fresh produce safety?
Factsheets on various fresh produce safety topics (such as the Fresh Produce Safety Rule, Flooding) 
are included in the GAPs training materials provided during the GAPs training.  Additional materials are 
available on-line (producesafety.osu.edu) and at county Extension offices.

CO
N

TA
CT

 IN
FO

RM
AT

IO
N Team Leaders:

Dr. Sanja Ilic
Assistant Professor
Department of Human Sciences
614-292-4076
Ilic.2@osu.edu

Dr. Melanie Lewis Ivey
Assistant Professor
Department of Plant Pathology
330-263-3849
Ivey.14@osu.edu
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DEFINITIONS

Chemical contaminant.  A chemical in food or 
water that can make a person sick if they eat 
the food or drink the water.  Examples of 
chemical contaminants include fungicides, 
insecticides, herbicides, oil, gas, grease, and 
cleaning products.

Edible. Something that can be eaten.

Flood water. Water or run-off from surface 
waters such as rivers, lakes, or streams that 
overflow and run into fields.

Cull. Fruit or vegetable that is not marketable. 

Decoy. Something that is used to deter 
animals.

Audit. An official inspection of a farm’s produce 
safety policies and procedures. 

Cleaning. The action of removing dirt or debris 
using soap and clean water.  Also called 
washing.

Debris.  Plant waste such as overgrown 
branches, stems or leaves, dead plant tissue, 
and dried or rotten fruit.

Contagious. Spread of disease from one 
person to another.

Farm food safety plan.  A written document of 
on farm food safety policies, procedures, and 
risk management practices.  It also includes 
records of completion of practices.

Microbial contaminant. A pathogen that can be 
in food or water and can make a person sick if 
they eat the food or drink the water.  Examples of 
microbial contaminants are bacteria, viruses, and 
parasites.

No-pick buffer zone.   Area surrounding animal 
droppings that is not harvested. 

Pathogen. A microorganism that causes disease 
in humans, animals or plants.  Examples included 
viruses, bacteria, and fungi. Also called a germ. 

Potable.   Safe to drink.

Microorganism. A very small living thing that 
can not be seen with the naked eye such as a 
bacterium and virus.  Also called a microbe or 
germ.

pH. A number indicating the amount of acid or 
base in a solution.

Physical contaminant.   A foreign object in food 
or water.  Examples include metal, plastic, and 
hair.

Biological contaminant.  A living thing in food 
or water that can make a person sick if they eat 
the food or drink the water.  Examples included 
viruses, bacteria, and fungi.

Food Safety Officer. Person who is responsible 
for writing and revising the farm food safety plan 
and for ensuring that people on the farm are 
trained in doing the recommended practices.  

Microbe. A very small living thing that can not be 
seen with the naked eye.  Also called a 
microorganism or germ.
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Standard.   An acceptable level of quality.

Soil amendment.  A soil amendment is any 
organic (i.e. manure) or inorganic (i.e. chemical 
fertilizer) material that is added to the soil to 
improve the soils physical characteristics such 
as water and nutrient holding capacity.

Sanitizer.   A chemical or substance that kills or 
inactivates germs on surfaces or in water.

Sanitation.   The action of killing or inactivating 
germs using a chemical or other substance 
(sanitizer).

Recall.   To bring back to the place of origin.



DEFINITIONS

USDA.   United States Department of 
Agriculture.

Third party.  A person or group indirectly 
associated with another group or organization.

Traceback.  The process of tracking something 
back to its source.

Traceability.  The ability to track or trace 
something.
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