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FSMA AND GAPs

The Produce Safety Rule is different and separate 

from the Good Agricultural Practices (GAPs) audit 

programs

•Participation in Produce Safety Rule is required for 

farms that are covered

Driven by requirements in Federal law (FSMA)

Will be implemented by State and Federal regulators

Focus on biological hazards

•Participation in GAPs audits is voluntary for any 

farm

Driven by access to markets, results in GAPs certification

Implemented by the USDA and third-party audit programs

Includes biological, chemical, and physical hazards



Variety of Exemptions:

Farmers selling less than $25K of produce

Smaller operations (<$500K food sales) may be 

eligible for a qualified exemption

Produce sold for processing, under some 

conditions

FSMA COMPLIANCE DATES



Water used in covered activities on covered 

produce where water is intended to, or is likely 

to, contact covered produce or food contact 

surfaces, including water used in growing 

activities as well as in harvesting, packing, 

holding activities

Harvesting, packing, and 

holding activities:

Washing produce

Cooling produce

Dehydration

Agricultural Water

Irrigation water using 

direct water 

application methods:

Crop sprays

Growing sprouts



Covered Produce

Produce that is subject to the 

requirements of the Produce Safety 

Rule.  

The term “covered produce” refers to 

the harvestable or harvested part of 

the crop



Agricultural Water Example

Water 

Source
Crop

Application 

Purpose

Application 

Method

Is this Agricultural

Water?

Pond Squash Irrigation Overhead

Step 1:  is this crop covered produce?

Step 2:  Is a direct application method used?

Step 3:  Is this Agricultural Water?

Yes, if summer squash (no 

for winter squash since it is 

not covered produce)

Answer: For Summer Squash, yes and for Winter Squash, no

Answer: Yes, because the water is intended to, or likely to, 

contact covered produce

Answer: Yes, for Summer Squash

No, for Winter Squash



Content of Rule-Based Slides

There are ten sections in Subpart E:  Agricultural 
Water, numbered § 112.41 to § 112.50

Descriptive Title

Language of the 

Produce Safety Rule

Summary of Requirement

Impact Statement 



Qualitative Requirement 

Covers all Agricultural Water

§ 112.41: All agricultural water must be safe and of                                                 

adequate sanitary quality for its intended use

• Summary

– Information from the Preamble of the Produce 

Safety Rule (comment 246) gives an example 

that dead and decaying deer in a stream can 

violate this requirement

Things to consider
More guidance is needed before the full impact 

of this requirement is understood



Inspection, Monitoring, and 

Maintenance

o § 112.42: At the beginning of a growing season, as appropriate, but 

at least once annually, you must inspect all of your agricultural 

water systems, to the extent they are under your control (including 

water sources, water distribution systems, facilities, and equipment), to identify 

conditions that are reasonably likely to introduce known or reasonably foreseeable hazards into or onto covered produce or 

food contact surfaces in light of your covered produce, practices, and conditions, including consideration of the following:
o The nature of each agricultural water source (for example, ground water or surface water)

o The extent of your control over each agricultural water source

o The degree of protection of each agricultural water source

o Use of adjacent and nearby land; and

o The likelihood of introduction of known or reasonably foreseeable hazards to agricultural water by another user of agricultural 

water before the water reaches your covered farm.

o You must adequately maintain all agricultural water distribution systems to the extent they are under your control as 

necessary and appropriate to prevent the water distribution system from being a source of contamination to covered produce, 

food contact surfaces, areas used for a covered activity, or water sources, including by regularly inspecting and adequately 

storing all equipment used in the system

o You must adequately maintain all agricultural water sources to the extent they are under your control (such as wells). Such 

maintenance includes regularly inspecting each source to identify any conditions that are reasonably likely to introduce 

known or reasonably foreseeable hazards into or onto covered produce or food contact surfaces; correcting any significant 

deficiencies (e.g., repairs to well cap, well casing, sanitary seals, piping tanks and treatment equipment, and control of cross-

connections); and keeping the source free of debris, trash, domesticated animals, and other possible sources of 

contamination of covered produce to the extent practicable and appropriate under the circumstances

o As necessary and appropriate, you must implement measures reasonably necessary to reduce the potential for contamination 

of covered produce with known or reasonably foreseeable hazards as a result of contact of covered produce with pooled 

water.  For example, such measures may include using protective barriers or staking to keep covered produce from touching 

the ground or using an alternative irrigation method.

Summary
• Requirements in this section deal with annual 

inspection, monitoring, and maintenance of ag 

water systems

• The system includes the source and distribution 

system

• Conditions and risks outside of the farm’s control 

are part of the inspection but corrective action is 

required only for findings within the farm’s control

Things to consider
• For many, changes may be minor

o Paying attention and maintaining equipment 

and systems is already part of the routine 

on farms

• Some farms may make changes to their 

practices

o Domesticated animals watering in an 

irrigation pond

o Changes to water use so it is not 

agricultural water



Microbial Water Quality Profile Overview:          

Surface Water

§

112.44(b): 

Criteria

• GM 

• STV

Calculation

§ 112.45(b):  

Corrective Measures

IF YOUR PROFILE DOES 

NOT MEET GM OR STV 

CRITERIA:
As soon as practicable and no 

later than the following year, 

discontinue use of the water 

unless an allowed corrective 

measure is applied

ALLOWED CORRECTIVE 

MEASURES:
1. Time interval to allow die-off 

(before harvest or end of 

storage) or removal

2. Re-inspect the water 

system, identify problems, 

and make necessary 

changes

3. Treat the water

§ 112.46(b):     Sampling

START:

Establish initial water quality 

profile

At least 20 samples over 2-4 

years

ANNUALLY AFTER START:

Collect at least 5 samples for 

analysis and include the results 

into the rolling 4-year MWQP 

data set

IF YOUR WATER CHANGES:

If the water quality profile no 

longer represents the quality of 

the water source, make a new 

profile



Sampling Frequency

o § 112.46(b): Except as provided in paragraph (a) of this section, 

you must take the following steps for each source of water used for 

purposes that are subject to the requirements of § 112.44(b)
o Conduct an initial survey to develop a microbial water quality profile of the agricultural water source

o The initial survey must be conducted
o For an untreated surface water source, by taking a minimum total of 20 samples of agricultural water (or an alternative testing frequency that you establish and use, in accordance 

with § 112.49) over a minimum period of 2 years, but not greater than 4 years

o For an untreated ground water source, by taking a minimum total of four samples of agricultural water during the growing season or over a period of 1 year

o The samples of agricultural water must be representative of your use of the water and must be collected as close in time as practicable to, but 

prior to, harvest.  The microbial water quality profile initially consists of the geometric mean (GM) and the statistical threshold value (STV) of 

generic Escherichia coli (E. coli) (colony forming units (CFU) per 100 milliliter (mL)) calculated using this data set. You must determine the 

appropriate way(s) in which the water may be used based on your microbial water quality profile in accordance with § 112.45(b).

o You must update the microbial water quality profile annually as required under paragraph (b)(2) of this section, and otherwise required under 

paragraph (b)(3) of this section

o Conduct an annual survey to update the microbial water quality profile of your agricultural water
o After the initial survey described in paragraph (b)(1)(i) of this section, you must test the water annually to update your existing microbial water 

quality profile to confirm that the way(s) in which the water is used continues to be appropriate.  You must analyze
o For an untreated surface water source, a minimum number of five samples per year (or an alternative testing frequency that you establish and use, in accordance with § 112.49)

o For an untreated ground water source, a minimum of one sample per year

o The samples of agricultural water must be representative of your use of the water and must be collected as close in time as practicable to, but 

prior to, harvest

o To update the microbial water quality profile, you must calculate revised GM and STV values using your current annual survey data, combined 

with your most recent initial or annual survey data from within the previous 4 years, to make up a rolling data set of
o At least 20 samples for untreated surface water sources; and

o At least 4 samples for untreated ground water sources.

o You must modify your water use, as appropriate, based on the revised GM and STV values in your updated microbial water quality profile in 

accordance with § 112.45(b)

o If you have determined or have reason to believe that your microbial water quality profile no longer represents the 

quality of your water (for example, if there are significant changes in adjacent land use that are reasonably likely to 

adversely affect the quality of your water source), you must develop a new microbial water quality profile reflective of 

the time period at which you believe your microbial water quality profile changed
o To develop a new microbial water quality profile, you must calculate new GM and STV values using your current annual survey data (if taken 

after the time of the change), combined with new data, to make up a data set of
o At least 20 samples for untreated surface water sources; and

o At least 4 samples for untreated ground water sources

o You must modify your water use based on the new GM and STV values in your new microbial water quality profile in accordance with §

112.45(b).

Things to consider
• The requirement to test water, used during 

production, applies only to agricultural water

• Sample frequency for surface water (5 or more per 

year)

• Sample timing

o Prioritize sampling of water used close to 

harvest

o Samples are taken during water use, 

instead of distributed throughout the year or 

the growing season



Sampling and Analysis

o § 112.47: You may meet the requirements related to agricultural water 

testing required under § 112.46 using
o Test results from your agricultural water source(s) performed by you, or by a person or 

entity acting on your behalf; or

o Data collected by a third party or parties, provided the water source(s) sampled by the 

third party or parties adequately represent your agricultural water source(s) and all 

other applicable requirements of this part are met

o Agricultural water samples must be aseptically collected and tested using a method as 

set forth in § 112.151

Summary:
Samples need to be analyzed for generic E. coli 

concentration – not presence/absence

Samples need to be collected properly (aseptic 

technique)

§ 112.151 says that analysis has to be done using 
Method 1603 or an equivalent method



Sampling and Analysis

Things to consider
• Many farms already have their water sources 

tested for generic E. coli

• Because of the method requirements, it will 

become more important to know what method 

the lab uses

• Rely on the laboratory to help understand the 

sampling, delivery, and analysis requirements 



Criteria for Production Water

o § 112.44(b): When you use agricultural water during growing activities 

for covered produce (other than sprouts) using a direct water application 

method, the following criteria apply (unless you establish and use 

alternative criteria in accordance with § 112.49):

o A geometric mean (GM) of your agricultural water samples of 126 

or less colony forming units (CFU) of generic E. coli per 100 mL of 

water (GM is a measure of the central tendency of your water quality 

distribution); and

o A statistical threshold value (STV) of your agricultural water 

samples of 410 or less CFU of generic E. coli per 100 mL of water 

(STV is a measure of variability of your water quality distribution, 

derived as a model-based calculation approximating the 90th 

percentile using the lognormal distribution)

The geometric mean (GM) is 

a log-scale average, the 

“typical” value The statistical threshold value (STV) is a 

measure of variability, the estimated “high 

range” value (approximated 90th percentile)

Summary
For water used during production, two statistics based 
on long-term E. coli test data are used as criteria:

Geometric Mean of 126 or less CFU/100 mL of 
water AND
Statistical Threshold Value of 410 or less CFU/100 
mL of water



Things to consider:
• The criteria are new
• There is no single-sample maximum allowed 

amount
• Somebody will need to calculate the GM and 

the STV for the farm
Spreadsheets and extension documents are available to help

Calculator Tool links

• http://wcfs.ucdavis.edu/

• http://agwater.arizona.edu/

• http://agwater.arizona.edu/onlinecalc/

Criteria for Production Water



Corrective Measures
o § 112.45(b): If you have determined that your agricultural water does not 

meet the microbial quality criteria (or any alternative microbial quality 

criteria, if applicable) required under § 112.44(b), as soon as practicable 

and no later than the following year, you must discontinue that use, unless 

you either
o Apply a time interval(s) (in days) and/or a (calculated) log reduction by

o Applying a time interval between last irrigation and harvest using either

o A microbial die-off rate of 0.5 log per day to achieve a (calculated) log reduction of your geometric 

mean (GM) and statistical threshold value (STV) to meet the microbial quality criteria in § 112.44(b) (or 

any alternative microbial criteria, if applicable), but no greater than a maximum time interval of 4 

consecutive days; or

o An alternative microbial die-off rate and any accompanying maximum time interval, in accordance with 

§ 112.49; and/or

o Applying a time interval between harvest and end of storage using an appropriate microbial die-off rate 

between harvest and end of storage, and/or applying a (calculated) log reduction using appropriate 

microbial removal rates during activities such as commercial washing, to meet the microbial quality 

criteria in § 112.44(b) (or any alternative microbial criteria, if applicable), and any accompanying 

maximum time interval or log reduction, provided you have adequate supporting scientific data and 

information

o Re-inspect the entire affected agricultural water system to the extent it is under your control, identify any 

conditions that are reasonably likely to introduce known or reasonably foreseeable hazards into or onto 

covered produce or food contact surfaces, make necessary changes, and take adequate measures to 

determine if your changes were effective and adequately ensure that your agricultural water meets the 

microbial quality criteria in § 112.44(b) (or any alternative microbial criteria, if applicable); or

o Treat the water in accordance with the requirements of § 112.43

Summary
• Discontinue use if ag water does not meet quality 

criteria

o Immediately, for qualitative requirement in           

§ 112.41
o As soon as practicable, for numeric requirement 

in § 112.44:
 Use must be discontinued within 1 year

• Use can resume after an allowed corrective measure

o Time interval or process for log reduction

o Re-inspect and take corrective action (see           

§ 112.42)
o Treat the water (see § 112.43)

Things to consider
• The option to inspect, identify risks, and address 

problems is very similar to requirements in GAPs 

programs

• The option to treat is also currently available

• There is a new option, in the form of a 0.5-log per-

day adjustment to the GM and STV for in-field die-off.

o Also in this option are die-off during storage and 

log removal during processing steps such as 

washing

• Some farms might choose to change to a different 

water source or change how they use their water 

instead



Treatment

o § 112.43: When agricultural water is treated in accordance with § 112.45:

o Any method you use to treat agricultural water (such as with physical 

treatment, including using a pesticide device as defined by the U.S. 

Environmental Protection Agency (EPA); EPA-registered 

antimicrobial pesticide product; or other suitable method) must be 

effective to make the water safe and of adequate sanitary quality for 

its intended use and/or meet the relevant microbial quality criteria in 

§ 112.44, as applicable

o You must deliver any treatment of agricultural water in a manner to 

ensure that the treated water is consistently safe and of adequate 

sanitary quality for its intended use and/or consistently meets the 

relevant microbial quality criteria in § 112.44, as applicable

o You must monitor any treatment of agricultural water at a frequency 

adequate to ensure that the treated water is consistently safe and of 

adequate sanitary quality for its intended use and/or consistently 

meets the relevant microbial quality criteria in § 112.44, as 

applicable

Summary
• Water that does not meet the quality criteria in    

§ 112.44 can be treated
• Treatment must be monitored and results 

recorded
• If the water is treated appropriately, it is 

considered safe and § 112.46(a) says it does not 
have to be tested for generic E. coli 

Things to consider:
If chemical treatment is 

used, follow the label –
•The use statement would 
be for irrigation water, or 
other uses during production 
of produce
•The target statement would 
be for control of public 
health microorganisms 
(example label currently is 
not for control of public 
health microorganisms)

Example label:  Sanidate 12



Alternatives

o § 112.49: Provided you satisfy the requirements of § 112.12, you may 

establish and use one or more of the following alternatives
o An alternative microbial quality criterion (or criteria) using an appropriate indicator 

of fecal contamination, in lieu of the microbial quality criteria in § 112.44(b)

o An alternative microbial die-off rate and an accompanying maximum time interval, in 

lieu of the microbial die-off rate and maximum time interval in § 112.45(b)(1)(i)

o An alternative minimum number of samples used in the initial survey for an untreated 

surface water source, in lieu of the minimum number of samples required under §

112.46(b)(1)(i)(A); and

o An alternative minimum number of samples used in the annual survey for an 

untreated surface water source, in lieu of the minimum number of samples required 

under § 112.46(b)(2)(i)(A)

Summary
• There is a process for using alternatives to 

some rule requirements

o Alternative to generic E. coli and the 

numerical criteria

o Alternative die-off rates

o Alternative number of samples in the initial 

surface water microbial water quality 

profile, and update samples
• § 112.12 requires adequate scientific data or 

information to support the alternative



Recordkeeping
o § 112.50: You must establish and keep records required under this subpart 

in accordance with the requirements of subpart O of this part

o You must establish and keep the following records
o The findings of the inspection of your agricultural water system in accordance with the requirements of 

§ 112.42(a);

o Documentation of the results of all analytical tests conducted on agricultural water for purposes of 

compliance with this subpart

o Scientific data or information you rely on to support the adequacy of a method used to satisfy the 

requirements of 

§ 112.43(a)(1) and (2);

o Documentation of the results of water treatment monitoring under § 112.43(b);

o Scientific data or information you rely on to support the microbial die-off or removal rate(s) that you 

used to determine the time interval (in days) between harvest and end of storage, including other 

activities such as commercial washing, as applicable, used to achieve the calculated log reduction of 

generic Escherichia coli 

(E. coli), in accordance with § 112.45(b)(1)(ii);

o Documentation of actions you take in accordance with § 112.45. With respect to any time interval or 

(calculated) log reduction applied in accordance with § 112.45(b)(1)(i) and/or (ii), such documentation 

must include the specific time interval or log reduction applied, how the time interval or log reduction 

was determined, and the dates of corresponding activities such as the dates of last irrigation and 

harvest, the dates of harvest and end of storage, and/or the dates of activities such as commercial 

washing)

o Annual documentation of the results or certificates of compliance from a public water system required 

under 

§ 112.46(a)(1) or (2), if applicable

o Scientific data or information you rely on to support any alternative that you establish and use in 

accordance with § 112.49; and

o Any analytical methods you use in lieu of the method that is incorporated by reference in § 112.151(a)

Summary of Recordkeeping Requirements
• Record of annual inspection

• Results of all analytical tests (e.g., generic E. coli)

• Support for selected treatment option, if used

• Documentation of treatment monitoring

• Support for die-off or removal rate, if used as a 

Corrective Measure

• Documentation and calculation of any Corrective 

Measure applied

• Certificate of compliance for municipal water, if 

used

• Documentation to support alternatives, if used

• Record of analytical method used, if not Method 

1603



PSA Grower Course

Consider attending a PSA 

Grower Training course
• Introduction to Produce Safety

• Worker Health, Hygiene, & Training

• Soil Amendments

• Wildlife, Domestic Animals, & Land 

Use

• Water: Production & Postharvest 

Water

• Postharvest Handling & Sanitation

• How to Develop a Farm Food 

Safety Plan

http://producesafetyalliance.cornell.edu

PSA Grower Training Course completion 

meets the Produce Safety Rule requirement 
in § 112.22(c), and results in eligibility for a 

certificate of completion from the 

Association of Food and Drug Officials 

(AFDO)

http://producesafetyalliance.cornell.edu/


Resources
• Dr. Don Stoeckel, Cornell University Extension Associate

• FSMA – Final Rule on Produce Safety 
http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334114.htm

• Produce Safety Alliance https://producesafetyalliance.cornell.edu/

http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334114.htm
https://producesafetyalliance.cornell.edu/

