
With the arrival of the Food Safety Modernization Act (FSMA), signed into law in 2011, as 
well as the prevalence of Whole Genome Sequencing (WGS) conducted by the FDA in 
outbreak trace-back, it is clear that the fresh produce industry is in for major changes in its 
approach to Environmental Monitoring. While this document is not all-encompassing, its 
objective is to provide considerations and supplemental resources to consider in develop-
ing an Environmental Monitoring Program (EMP). EMP swab sampling of facilities may 
prove to be one of the most effective ways in which to meet the requirements of FSMA’s 
Preventive Controls rule.

HOW CAN ENVIRONMENTAL MONITORING HELP US MEET 
FSMA’S PREVENTIVE CONTROLS FOR HUMAN FOOD?
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An environmental pathogen is de�ned as a pathogen capable of surviving and persisting within the manufacturing, 
processing, packing, or holding environment such that food could be contaminated and could result in foodborne 
illness if that food is consumed without treatment to signi�cantly minimize or prevent the environmental pathogen.         
         • e.g. Listeria and Salmonella

Environmental monitoring only pertains to microbiological, not chemical risks (such as allergens).

If “sanitation preventive controls” are determined to be appropriate to the facility, monitoring and veri�cation are 
required components. Examples include: 

• Quantitative microbiological swabs for Total Aerobic Plate Count monitoring to verify the effectiveness of the sanitation 

procedures, and

• Environmental monitoring for pathogens (or indicators) when it’s determined that the environmental pathogen is a 

hazard requiring a Preventive Control. 

Veri�cation is seen as a routine process to ensure that the food safety plan has been properly implemented and is 
operating as intended.

SAMPLING: WHEN, WHERE, AND HOW OFTEN?
A prominent sanitation expert was recently asked whether he could walk into a facility and know exactly where to �nd 
Listeria. His reply? “No”, in fact, two identical facilities could be side by side having utilized the same procedures and 
protocols and be completely different as to the location where pathogens might be found. (Joe Stout Paraphrase) With 
this in mind, how do PCQIs determine a sampling plan?

Many resources exist to assist in developing an EMP. From white papers, webinars, and consultation, there are key points 
to consider when determining how to verify whether a food safety program is effective. However, keep in mind that each 
operation is different, and it is essential to have detailed knowledge of the speci�c monitoring situation and the patho-
gens present. 

Once it’s determined that the presence of an environmental pathogen requires a preventive control, in some cases, 
environmental monitoring would be required to verify the effectiveness of the control.

Implementation and veri�cation must be overseen by a Preventive Control Quali�ed Individual (PCQI). A PCQI achieves 
training through an FDA-approved course or through a combination of other training and experience.

FSMA: WHAT ARE THE EXPECTATIONS OF THE PREVENTIVE CONTROLS 
RULE?
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IN THE ZONE?
Each area in a facility is divided into Zones that refer to the location of sampling points based upon their proximity to and
impact on product contact surfaces.1

ZONE 1:  Food Contact Surfaces ZONE 2-4:  (Adjacent, Room, and Support Areas)

If testing Zone 1 for pathogens (e.g. Listeria, Salmonella), a facility 
must have a test and hold procedure in place for �nished product 
until “negative” results are received from the laboratory.  If 
released, a recall would be required. Most Zone 1 testing is done 
for indicator organisms, not the pathogens themselves.

Zones 2-4 are routinely monitored by many facilities to prevent 
product contamination. Zone 2 (directly adjacent to Zone 1) is 
generally considered to have the greatest potential to spread 
pathogens to Zone 1.

• Zone 1 (Food Contact Surfaces):  Belts, Conveyers, Hoppers, 
Packing stations, hands, utensils

• Typically, Zone 1 testing for pathogens occurs when investigat-
ing a root cause, opening of a new production line, or when a 
“positive” is found in adjacent zones or in product. Prior to testing 
Zone 1 for pathogens, it is wise to ensure that all protocols are in 
place for holding product and for implementing corrective actions.

• Zone 2 (Directly Adjacent to Zone 1): Railings, frames, rollers, 
areas above and below the production line, tools, maintenance 
tools, control panels, drips, dead spots

• Zone 3 (Production Room): Walls, �oors, drains, footbaths, 
forklifts, hoses, phones, �nished product storage areas

• Zone 4 (Outside the Processing Room): Lockers/break rooms, 
refrigerators, doors, and �oors

Having control of pathogen presence in Zones 2 & 3 through carefully monitored sanitation and veri�cation practices can 
help to mitigate the risk of product contamination. PrimusLabs can assist with sampling services and supplies, as well as 
the development of sampling rotations. For further information on this topic, see “Additional Resources.”

With regards to the frequency of sampling, there are no set rules and standards. See considerations below from several 
sources, as well as corresponding comments. 

Example Sources Comments and Considerations

United Fresh Guidance on Environ-
mental Monitoring and Control of 
Listeria for the Fresh Produce 
Industry 2

“Routine sampling may be performed weekly, monthly or quarterly depending on the amount of 
product produced, risk and facility history. There is no “right” answer as to frequency and number of 
swabs, and one size doesn’t �t all, but consider a potential industry benchmark: a large facility 
could start with 50-60 swabs per shift per week (divided into 25% after-sanitation swabs for all 
Zones 1-4, 50% Zone 2-3 mid-shift swabs, and 25% Zone 4 mid-shift).”

Almond Board of California 4 Zone 1 – What to test for: Indicator organisms; When to test: weekly; Min. #: Line dependent
Zone 2 – What to test for: Pathogen & Indicator ; When to test: weekly; Min. #: 10-15
Zone 3 – What to test for: Pathogen & Indicator ; When to test: weekly; Min. #: 10-15
Zone 4 – What to test for: Pathogen & Indicator ; When to test: monthly; Min. #: 10-15

Joe Stout, R.S. 3 “I typically recommend an aggressive program for all areas of the plant for at least 2 years. This 
provides a pro�le of what to expect at different times of the year, with different staf�ng, different 
weather conditions, during an adverse event (e.g., roof leak, drain backup) or during construction. 
Once through the 2-year period, you will know when a pathogen infection occurs that needs your 
immediate attention. Then, if you �nd a positive in a new area or are uncertain of the root cause, 
history can help initiate the best investigation and corrective-action techniques as well as pinpoint 
the potential source.”

3



YIKES! WE HAD A POSITIVE RESULT – NOW WHAT?
“A successful “Listeria Environmental Monitoring Program” is one that rewards aggressive investigation and does not 
penalize �nding Listeria spp.”5 The goal of an EMP should be to “seek-and-destroy” in order to control the pathogens in 
an operation and not let them control the operation. So, what do you do when you have a positive? This question should 
be asked AND answered prior to beginning any pathogen testing program, and having a viable plan is critical to any 
effective EMP. Understand the laboratory’s testing procedures and what its terminology and turn-around-times mean 
(e.g. presumptive positive, cultural con�rmation, molecular screen). If a positive occurs, corrective actions and root cause 
analyses should be completed. Multiple factors should be considered, including, but not limited to, the frequency of 
occurrence (i.e. �rst time? multiple positives for this sampling site?), which zone was tested, and the potential for the 
pathogen to be spread to the product or food-contact surface. 5 See “additional resources” on how to complete an 
investigation, when to re-sample, and how to perform corrective actions. 

WHOLE GENOME SEQUENCING: WHAT IS IT AND WHAT DOES IT MEAN TO ME?
Over the last few years, the FDA has been implementing the use of whole genome sequencing (WGS) across the country. 
Using this technology, regulatory bodies, public health agencies, and private research laboratories are able to sequence 
clinical isolates and compare them to isolates found in environmental sampling. As WGS has become quicker and more 
affordable, the FDA has been able to trace-back isolates from facilities and target regions to previous outbreaks. The 
legal implications of this technology remain to be seen, but it is here and is now used frequently. According to Trevor 
Suslow, from UC-Davis “We’re talking about going back and looking at past cases, �nding indistinguishable isolates 
associated with your apples or cherries or whatever, and then holding you responsible for those illnesses. That’s really 
how the FDA is using whole genome sequencing — as both a current and as a retrospective assessment of food-safety 
risks to determine responsibility.”6

With all of the considerations surrounding EMPs, data is an important consideration in controlling and verifying the 
effectiveness of a food safety plan. It is necessary to continuously monitor an operation’s sampling plans, testing 
frequency, and all results to ensure that the appropriate actions are being taken in a timely manner. 

With the seek-and-destroy mindset, operations should see a red-�ag in sampling plans that never yield a positive result, 
as pathogens such as Listeria are ubiquitous. Be wary of a false sense of security when receiving only negative results, 
especially with an aggressive sampling plan. Factors such as sampling plans, frequency, collection broths, analyst 
pro�ciency, and laboratory methodology all factor into the accuracy of test results.

For data management solutions and analytics, visit www.azzule.com or contact securesites@azzule.com

PrimusLabs
fsma@primuslabs.com
805.922.0055 
HQ: 2810 Industrial Parkway, Santa Maria, CA 93455 
www.primuslabs.com

Azzule Systems
sales@azzule.com
805.922.0055 
3030 Industrial Parkway, Santa Maria, CA 93455 
www.azzule.com

For More Information, please contact:
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MORE MATERIAL: ADDITIONAL RESOURCES TO CONSIDER

FSMA Final Rule for Preventive Controls for Human Food: 
http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334115.htm

Food Safety Preventive Controls Alliance (FSPCA): 
https://www.ifsh.iit.edu/fspca

Covington and Burling: FDA FDA Publishes Final Rule on CGMPs, Hazard Analysis, and Preventive Controls for Human Food: 
https://www.cov.com/media/�les/corporate/publications/2015/09/fda_publishes_�nal_rule_on_cgmps_hazard_analysis_and_preve- 
ntive_controls_for_human_food.pdf

PMA Listeria Resources: 
http://www.pma.com/content/articles/2016/05/listeria-resources

Center for Produce Safety Resources:
http://www.centerforproducesafety.org/resources.php

Commercial Food Sanitation:
http://www.commercialfoodsanitation.com/

Roka Biosciences: 
http://www.rokabio.com
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PrimusLabs is the single point of contact for food safety in the fresh produce industry for microbiological testing and 

pesticide residue analyses. Primus provides the information, training, analyses, and customer service to help clients con�-

dently supply produce that meets buyers’ demands. Turn to Primus for all your food safety needs.

Azzule, a leading provider of global data management solutions for �rms throughout the fresh produce industry, delivers 

secure, ef�cient, cost-effective storage, distribution and analysis of the data needed to support any supply chain. In 

conjunction with the food safety experts at PrimusLabs, we can customize programs to meet any needs. 

Visit us at PMA
Fresh Summit

2016

Schedule a
meet-up.

Booth # 2464

Visit us at PMA
Fresh Summit

2016

Schedule a
meet-up.

Booth # 2464


