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Celebrating 25 Years of the Food Safety Summit,
Your Must-Attend Event for 2023

SCROLL
DOWN

Next month, the Food Safety Summit, the premier event for food safety professionals, will celebrate its 25th
anniversary with an outstanding education program and exhibition at the Donald E. Stephens Convention Center
in Rosemont, Illinois.

The Summit will take place May 8–11 and showcase three days of certi�cate/certi�cation courses, workshops,
education sessions, an opening Keynote with senior executives, a Town Hall Q&A with regulators, and a Closing
Keynote with an all-attorney panel. The Summit's esteemed Educational Advisory Board has worked hard to craft
an education program that stays on top of current issues in food safety, caters to the needs of our expanding
attendee base, and keeps the demand for practical, actionable insights at the forefront.

Every educational offering on the agenda is a standout, but I'd like to highlight a few of the sessions here to whet
your appetite. The Summit kicks off with certi�cate/certi�cation courses on Monday, May 8 that explore topics
including food fraud prevention, Certi�ed Professional—Food Safety (CP-FS) credentials review, and training for
HACCP, among others. On Tuesday, May 9, our workshops series will kick off with an expertly guided session on
root-cause investigations, and continue with a workshop on how to establish a robust traceability program to
comply with FDA's Traceability Rule. Tuesday evening will conclude with a welcome reception on the Exhibit Hall
�oor, offering attendees the chance to network and enjoy beverages and small bites.

The education program on Wednesday, May 10 will start with morning community discussions for foodservice,
manufacturing and distribution, and retail. Afterward, the opening Keynote Presentation will explore how to
balance risks for the safety of consumers, employees, and the environment, and feature senior executives from
Wawa Inc., Maple Leaf Foods, and OSI Group. Attendees who are newer to the food safety space may wish to join
the later session on "Pathogen Genomics—What Makes an Organism a Pathogen," to understand more about these
organisms and their fundamental importance to food safety.

For attendees who are interested in understanding the traceback mechanisms used during a foodborne illness
outbreak and how food companies �t into the picture, Wednesday's "Outbreak Investigation for Food Safety
Professionals" session, led by representatives from CDC, FDA, USDA, and industry, will share profound insights.
Later in the afternoon, one session will take a regulatory look forward at Salmonella in poultry, while another will
take a look back at the lessons learned from the 1992–1993 Jack in the Box E. coli outbreak. The day's events will
conclude with the "Food Safety Summit Gives Back" Networking Reception to bene�t Stop Foodborne Illness.
Thursday, May 11 will offer a wealth of options for attendees to advance their knowledge. Morning sessions will
explore the respective challenges of PFAS in food packaging, the incorporation of Cannabis in the food industry,
and the rise of social media in food safety—all topics of increasing focus and concern. Following the morning
sessions, the Town Hall with Regulators and Advisory Groups will feature a conversation and audience Q&A with
top of�cials and representatives from FDA, USDA, CDC, and AFDO. Join this popular session for a riveting
discussion with regulators and advisors on the most pressing food safety concerns of today and tomorrow.

Thursday afternoon sessions will take a look at the reality of food safety culture in retail foodservice operations,
sanitary design in restaurants, and reducing food loss and waste. Also, Stop Foodborne Illness and FDA will host
the seventh webinar in their food safety culture series live from the Summit on Thursday afternoon. The webinar
will be livestreamed online, and Summit attendees are invited to be part of the onsite audience. The day's Closing
Keynote session will feature an all-star attorney panel, moderated by yours truly. The panel will impart practical,
helpful advice to attendees on how to sharpen their food safety focus at the plant and corporate levels, and stay
out of the courtroom. Make sure to check out the full Summit agenda to view all of the great courses, workshops,
and education sessions we're offering this year!

But that's not all the Summit has to offer. The Exhibit Hall, open from 10:30 a.m.–2:30 p.m. on May 10–11, will
feature Tech Tent and Solutions Stage Presentations, interviews with select speakers live from the Food Safety
Magazine booth, and numerous solutions and demonstrations from exhibiting companies. Lunch will also be
served in the Exhibit Hall, so stop by for some sustenance and explore all of the options available to make your
afternoon an exciting and informative one. Also, since there are no Summit education sessions during Exhibit Hall
hours, you won't have to worry about missing anything on the agenda!

So, now that I've got you hyped up for this year's program, I'd like to let you know that registration is open—it
takes just a few minutes to complete. For convenience, you can also book your hotel online. We look forward to
welcoming back our returning attendees and greeting this year's new faces.

See you in Rosemont!

Regards,

Adrienne Blume,
Editorial Director
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Michael R. Taylor, J.D., will receive Food Safety Magazine's Distinguished Service Award for 2023. The award will
be presented at the 2023 Food Safety Summit, taking place May 8–11 in Rosemont, Illinois.

Mr. Taylor has held leadership roles in public health and food safety in government, academia, and the private
sector, with a major focus on modernizing the U.S. food safety system to prevent foodborne illness. He led the U.S.
Food and Drug Administration's (FDA's) role in the legislative enactment of the Food Safety Modernization Act
(FSMA) of 2011, and currently co-chairs the board of Stop Foodborne Illness, a consumer organization supporting
and representing the victims of foodborne illness and their families.

From 2010–2016, he served as the Deputy Commissioner for Foods and Veterinary Medicine at FDA. In addition to
his work on FSMA, he oversaw FDA's other food-related activities, including its nutrition, labeling, food additive,
dietary supplement, and animal drug programs. Previously, Mr. Taylor was appointed Administrator of the U.S.
Department of Agriculture's Food Safety and Inspection Service (USDA's FSIS) in 1994, where he overhauled the
FSIS program to establish legal accountability for industry to prevent contamination of meat and poultry with
pathogenic bacteria, particularly E. coli O157:H7. He also led FDA's new Of�ce of Policy from 1991–1994, where he
worked on the implementation of the Nutrition Labeling and Education Act of 1990.

Prior to joining FDA in 2009, he spent nearly a decade in academia conducting food safety, food security, and
public health policy research, most recently at George Washington University's School of Public Health. Mr. Taylor
is a graduate of Davidson College and the University of Virginia School of Law.

Past recipients of the Food Safety Magazine Distinguished Service Award include Reginald Bennett, M.Sc., Dane
Bernard, M.Sc., Larry Beuchat, Ph.D., Robert L. Buchanan, Ph.D., Frank Busta, Ph.D., John N. Butts, Ph.D., Darin
Detwiler, Ph.D., Keith Ito, Allen Katsuyama, Connie Kirby, M.Sc., John W. Larkin, Ph.D., Huub Lelieveld, Barbara
Masters, D.V.M., Ann Marie McNamara, Ph.D., Theodora Morille-Hinds, M.Sc., William Sperber, Ph.D., Joe Stout,
R.S., Steve Taylor, Ph.D., David Theno, Ph.D., Bruce Tompkin, Ph.D., and Don L. Zink, Ph.D.

Taylor to Receive Food Safety Magazine
Distinguished Service Award

FDA Announces Vision for
Restructuring Human Foods Program;
Stakeholder Groups Levy Criticism

At the end of January 2023, the U.S. Food and Drug Administration (FDA) announced a reorganization plan for the
agency's Human Foods Program, as well as for the Of�ce of Regulatory Affairs (ORA), to better support FDA as a
whole. The plan includes creating a uni�ed Human Foods Program under a single leader who reports directly to
the Commissioner of FDA, removing redundancies and enabling the agency to oversee human food in a more
effective and ef�cient way.

The agency's decision comes after reviewing the �ndings and recommendations from an external evaluation
conducted by the Reagan-Udall Foundation, as well as a separate internal review of the agency's infant formula
supply chain response completed last year. Under the new plan, the functions of the Center for Food Safety and
Applied Nutrition (CFSAN), the Of�ce of Food Policy and Response (OFPR), and certain functions of ORA will be
uni�ed into a newly envisioned organization called the Human Foods Program. FDA will conduct a competitive
national search for a Deputy Commissioner for Human Foods who will oversee the program. Other key elements
of the proposed reorganization include:

The creation of a Center for Excellence in Nutrition that prioritizes FDA's ongoing efforts to help
American consumers make more informed food choices. FDA proposes to establish an Of�ce of Critical Foods,
as directed by the 2023 Consolidated Appropriations Act, within this center.

The establishment of an Of�ce of Integrated Food Safety System Partnerships that will focus on
elevating, coordinating, and integrating FDA's food safety and response activities with state and local
regulatory partners to more effectively meet the vision of an Integrated Food Safety System, as envisioned in
FSMA.

To help support the agency's scienti�cally grounded decision-making activities, a Human Foods Advisory
Committee will be established and consist of external experts to advise FDA on challenging and emerging
issues in food safety, nutrition, and innovative food technologies.

There will be an emphasis on strengthening FDA's enterprise information technology and analytical
capabilities to ful�ll the promise described in the New Era of Smarter Food Safety and support the
improvement in work�ow that will accompany these changes.

As part of the proposed new vision, ORA's operating structure will be transformed into an enterprise-wide
organization that supports the Human Foods Program and all other FDA regulatory by focusing on its critical
activities—inspections, laboratory testing, import, and investigative operations. The change is anticipated to
improve risk prioritization and the public health impact of FDA's �eld activities, modernize FDA's �eld
activities, and create operational ef�ciencies. Boots-on-the-ground inspectors will remain within ORA, but
the priorities and budget for human foods-related activities will be the direct responsibility of the new Deputy
Commissioner of Human Foods.

FDA has formed an Implementation and Change Management Group that will develop a detailed plan to
ensure the successful execution of the new vision.

On February 28, FDA announced a national search for a new Deputy Commissioner for Human Foods and provided
an update on the recently proposed restructuring. Steps FDA has taken to achieve the new vision for the agency
include:

Assessing speci�c functions of ORA, CFSAN, and OFPR to be uni�ed into a new Of�ce of Integrated Food
Safety Systems Partnerships that will engage with state, local, tribal, and territorial food safety regulatory
partners, taking into consideration how best to enhance connectivity with international food safety
partnership programs.

Analyzing inspection and compliance functions that sit within both ORA and program of�ces across the
agency to determine opportunities to streamline operations and clarify decision-making authority at each step
of the inspection process, as well as to integrate new automation and information technology support.

Determining how best to empower the Deputy Commissioner for Human Foods and leaders of other
programs, along with the Associate Commissioner for Regulatory Affairs, to oversee program and �eld
resource allocation, including publicly mapping the budget to functional activities to provide clarity on
resource allocation.

Ensuring coordination across FDA and state-operated food laboratory operations by evaluating the foods
laboratory programs, including the relationships, roles, and responsibilities among CFSAN, CVM, ORA, and
state-operated laboratories.

Improving FDA's ability to conduct risk prioritization by performing an evaluation of how the Human Foods
Program accomplishes risk management, particularly risk prioritization, given the multitude of demands and
the scarce resources, and how this can be used to guide dynamic work planning and resource allocation.

Planning for greater enterprise transformation of certain ORA IT functions, which will be coordinated with
the FDA's Of�ce of Digital Transformation (ODT), building on an existing project to create an enterprise-wide
platform for managing inspections and compliance activities.

Evaluating training programs, including for FDA investigators, to see how they can best serve the needs of
FDA, regulatory partners, and industry.

Following the announcement, organizations representing consumers, industry, and state and local regulators
expressed their concerns. The coalition of stakeholder organizations—including Consumer Reports, Consumer
Brands Association (CBA), the Association of Food and Drug Of�cials (AFDO), Stop Foodborne Illness, the
International Fresh Produce Association (IFPA), the Environmental Working Group, and the American Frozen
Food Institute (AFFI)—has been asking FDA to strengthen leadership at the agency by appointing a fully
empowered Deputy Commissioner for foods, with direct line authority over all key elements of the Foods Program,
as recommended in the Reagan-Udall Foundation's report. The coalition of stakeholder organizations believe that
FDA's plan rejects the Reagan-Udall Foundation's recommendation that the agency appoint an empowered, single
leader of the Human Foods program. Coalition representatives shared their concerns in a media brie�ng attended
by Food Safety Magazine on February 28.

Overall, the stakeholder representatives expressed that they have not felt included in effective dialogue about the
restructuring at FDA thus far. When asked what the next steps are for the stakeholder groups, Roberta Wagner,
Vice President of Regulatory and Technical Affairs at the Consumer Brands Association, stated that they would
have "no choice but to go to congress," where the coalition believes there is bipartisan support to enact
meaningful changes to FDA's Human Foods program.

FDA's search for a new Deputy Commissioner for Human Foods is underway, and is open to both external and
internal candidates under the agency's expanded Title 21 hiring authority for a foods-related position. FDA is
seeking to �nalize its proposal by autumn 2023, including the newly designed structure, an established budget,
and a detailed mapping and crosswalk of staff from the current to new organization.

While the FDA's Center for Veterinary Medicine (CVM) will continue to operate as a standalone center, the
relevant food safety activities will be closely coordinated between the CVM Center Director and the Deputy
Commissioner for Human Foods.

The Codex Alimentarius Committee on Food Hygiene (CCFH) has released an amended proposed draft guidance on
the management of foodborne illness outbreaks associated with microbiological hazards. The draft guidance is
intended to advise food safety authorities on the preparedness and management of foodborne illness outbreaks
of microbiological origin, including on communication with international networks like the International Food
Safety Authorities Network (INFOSAN) and noti�cation to the World Health Authority (WHO) under the
International Health Regulations (IHR). The guidance addresses incident preparedness, detection, and response to
limit the extent of outbreaks as much as possible. It also recommends the appropriate use of new analytical
technologies, such as genetic typing methods, during an outbreak investigation.

Also described in the guidance are the roles of food safety authorities at the local, national, and international
level, and the collaboration among authorities in of�cial network structures. Guidelines are included on
collaboration and communication with food business operators and other stakeholders before and during
foodborne illness outbreaks, as well as during post-outbreak activities and outbreak management reviews.
Maintenance of structures and training methods to strengthen network response are also addressed.

Codex Publishes Guidance on
Managing Microbiological Foodborne
Illness Outbreaks

The U.S. Department of Agriculture's Food Safety and Inspection Service (USDA's FSIS) has released its Strategic
Plan for Fiscal Years (FY) 2023–2026. The FSIS Strategic Plan is the foundation document for both the long-range
and day-to-day operations of the agency.

Goal 1: Prevent Foodborne Illness and Protect Public Health

The �rst goal aims to prevent adulteration and misbranding, as well as to limit foodborne illnesses that occur
because of FSIS-regulated products. Objectives identi�ed by FSIS under Goal 1 include:

Strengthen compliance with food safety statutes and regulations

Achieve pathogen reduction

Strengthen food safety practices throughout the supply chain

Enhance collaborative response to foodborne illness outbreaks and other public health incidents

Raise consumer awareness of food safety.

Goal 2: Transform Inspection Strategies, Policies, and Scienti�c Approaches to Improve Public Health

The desired outcomes of Goal 2 are to improve food safety through the adoption of innovative approaches and
technologies, and to optimize data use at every level of agency decision-making. Objectives identi�ed by FSIS
under Goal 2 include:

Advance and adopt innovative regulatory policies and inspection veri�cation procedures

Foster the adoption of advanced scienti�c techniques

Improve the integrity, accessibility, and utility of data

Strengthen data analyses and evaluations

Optimize the design of sampling programs for decision-making.

Goal 3: Achieve Operational Excellence

The desired outcomes of Goal 3 are to sustain and advance an adaptable, high-performing, and engaged
workforce, as well as to optimize service delivery. Objectives identi�ed by FSIS under Goal 3 include:

Expand recruitment and increase retention for mission-critical positions

Enhance employee training and professional development

Ensure equal opportunity, civil rights, diversity, equity, inclusion, and accessibility in the work environment

Enhance effectiveness and ef�ciency of key business procedures

Improve customer service

Transform business infrastructure and information technology.

FSIS will implement the Strategic Plan by using its performance management framework, which includes
monitoring and reporting processes supported by the agency's enterprise governance process. FSIS will regularly
track and monitor progress, ensure FSIS meets intended targets, and make timely and necessary adjustments to
key activities or approaches.

Ensure labeling is truthful and not misleading

USDA-FSIS Strategic Plan for
2023–2026 Focuses on
Innovation, Reducing
Foodborne Illness

FDA has announced new recommended action levels for lead in certain processed baby foods. The proposed action
levels support the Closer to Zero initiative to continually reduce babies' and young children's exposure to toxic
heavy metals from food.

The FDA draft guidance, titled, Action Levels for Lead in Food Intended for Babies and Young Children, covers
processed foods—such as products packaged in jars, pouches, tubs, and boxes—intended for babies and children
less than two years of age. Lead may be present in the aforementioned foods because the agricultural commodities
the products are derived from—fruits, vegetables, grains, and animals—take up contaminants in the environment,
as well as nutrients.

The draft guidance sets the following action levels:

10 parts per billion (ppb) for fruits, vegetables (excluding single-ingredient root vegetables), mixtures
(including grain and meat-based mixtures), yogurts, custards and puddings, and single-ingredient meats

20 ppb for dry cereals.

FDA estimates that the new action levels could reduce babies' and young children's exposure to lead from the
covered foods by 24–27 percent. Action levels are not intended to set the lowest levels for industry to achieve, but
are meant to cause manufacturers to implement agricultural and processing measures to lower lead levels in food
products.

Although not binding, FDA can reference proposed action levels when considering whether to bring enforcement
action in a particular case. For all foods, with or without action levels, the agency will take action when it �nds
that the level of lead in a food is unsafe, which may include working with the manufacturer to resolve the issue
and removing product from the U.S. market. FDA will monitor industry's progress in reducing the levels of lead in
the foods identi�ed in the draft guidance, while ensuring that manufacturers are putting in place any needed
preventive controls to reduce or eliminate the presence of lead in products.

20 ppb for single-ingredient root vegetables

FDA Sets Action Levels for
Lead in Baby Foods as Part of
Closer to Zero Initiative

USDA's FSIS has expanded its generic label approval regulations to include certain categories of meat, poultry, and
egg products, beginning March 19, 2023. The �nal rule, published on January 18, 2023, also responds to
comments received on the September 2020 proposal.

The �nal rule expands generic approval to the labels of products that are only intended for foreign commerce,
even if such labels deviate from U.S. labeling requirements; labels of products that receive voluntary FSIS
inspection; labels with "geographic landmarks"; labels with "negative" claims that identify the absence of certain
ingredients or types of ingredients; and labels with "organic" claims in the ingredients statement. FSIS will
continue to require prior approval of labels that display "organic" claims outside the ingredients statement,
including those certifying a total product as organic. FSIS will no longer evaluate generically approved labels that
establishments voluntarily submit for FSIS review. FSIS has also announced the availability of the revised
FSIS Guideline for Label Approval for the types of labels that must be submitted to FSIS for approval.

USDA-FSIS Updates Generic
Label Approval Regulations

We lost a great friend, colleague, and expert food safety leader this year, Peter Good. He was an amazing leader,
teacher, and developer of training concepts and materials. Peter made complex food safety requirements and
methods approachable and easy to understand. He did not only teach food safety to restaurant owners/operators
and managers so they could pass certi�cation exams; he also produced an outcome of understanding and
enthusiasm so they could apply what they learned to ensure food safety in their business. Everyone who listened
passed his exams. Peter would travel around the U.S. to educate business leaders on food safety, and we would
only hear great things from all his students, many of whom were business leaders. Peter could teach just about
anything in a way that the knowledge could be applied. He established a successful business based on this gift,
and we are sure that his training induced a signi�cant reduction in food safety risk in many restaurants across the
nation.

Hal King, Ph.D. 
Active Food Safety

Steven A. Lyon, Ph.D.
Chick-�l-A Inc.

Industry Marks the Passing of Peter Good

The International Association for Food Protection (IAFP) has announced that Lisa Hovey, former IAFP Assistant Director, has assumed the
Executive Director role. Previous Executive Director David Tharp has retired after 30 years with the association.

Harpreet S. Kochhar, Ph.D., has been appointed President of the Canadian Food Inspection Agency (CFIA).

Frank Yiannas resigned as Deputy Commissioner of Food Policy and Response at FDA on February 24, 2023. Donald Prater, Ph.D., is serving as Acting
Director of the O�ce of Food Policy and Response as of the time of publication.

International Fresh Produce Association's (IFPA) Chief Food Safety and Regulatory O�cer, Jennifer McEntire, Ph.D., will step away from
her role with the association on May 5, 2023.

Mike Durkin, President and Chief Executive O�cer of the Leprino Foods Company, was elected Chair of the board of directors of the
checko�-founded Innovation Center for U.S. Dairy. He replaces Schreiber Foods Chair Mike Haddad, who served as the Innovation
Center's chair for �ve years.

Impossible Foods has hired top consumer goods industry leader Sherene Jagla as its �rst Chief Demand O�cer.

PPG named Polina Ware as its new Packaging Coatings Global Technical Director in January 2023.

Duda Farm Fresh Foods has promoted Mark Bassetti, former Chief Operating O�cer and Senior Vice President of Duda Farm Fresh
Foods, as the subsidiary's new President. Bassetti's promotion follows the previous appointment of Samuel Duda as the new CEO of
DUDA, the parent company of Duda Farm Fresh Foods.

IFT Board President, Chris Downs, Ph.D., has assumed a new role as Director of the Food and Beverage Accelerator (FaBA) Trailblazer program funded by
the Australian Government Department of Education and hosted by The University of Queensland.

The National Association of State Departments of Agriculture (NASDA) Foundation has hired Chris Jones as Senior Director of the NASDA Foundation. Also,
NASDA has announced Oklahoma Department of Agriculture Secretary Blayne Arthur as Vice President of the organization.

Brandon Headlee has been promoted to Senior Director of Food Safety at Conagra Brands Inc.

Church Brothers Farms has appointed Victor Soto as Food Safety Manager and Maria Chavarin as Food Safety Specialist.

Katerina Mastovska, Ph.D., has been named Deputy Executive Director and Chief Science O�cer at AOAC International.

Marlen International Inc., a member of the Duravant family of operating companies, has appointed Einar Einarsson to President.

AAK, an ingredient supplier specializing in value-adding specialty fats and oils, has hired Rini Roy as Product Manager.
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Raslysation Could Replace Pasteurization, Uses UV for
Microbial Inactivation of Liquids

Biotech group Novozymes is making the change from classic �ltration of its industrial enzyme liquids to a raslysation system from Danish company Lyras,
which inactivates microbial contaminants in liquid foods using ultraviolet (UV) technology. Raslysation can be used as a substitute for the pasteurization of
foods such as brine, whey, juice, iced tea, and many other liquids. Novozymes' new raslysation system will be able to treat 45,000 liters of industrial enzyme
liquid per hour. Raslysation is a non-thermal treatment technology based on UV that inactivates microorganisms but is gentle on enzymes, proteins, amino
acids, and vitamins. Raslysation provides higher quality, increased safety, improved production �ow, less cleaning and waste, and better energy e�ciency.

Energis Solutions™ has released results from a recent validated study con�rming its pathogen reduction technology, Guardian™, which is highly e�ective in
reducing common pathogens found in the wheat tempering process. The study shows that Guardian performs at a 225 percent higher kill rate than acid-
based solutions, without leaving chemical residues or altering the functionality of wheat and �our. As part of the study, Hard Red Winter wheat was
inoculated with Salmonella and Escherichia coli, and was then treated using Energis Solutions' Guardian treatment technology. Results showed an average 5.4
log reduction of E. coli and an average 3.93 log reduction of Salmonella when analyzed against the non-treated control samples.

Technology Achieves Pathogen Reduction Milestone in
Wheat Temper

Food packaging manufacturer Sabert Corporation has announced that it intends to eliminate all intentionally added per- and poly�uoroalkyl substances
(PFAS) from its full product portfolio by the end of 2023. The company's molded �ber and paper portfolio currently features over 85 moisture- and oil-
resistant products manufactured without intentionally added PFAS, including more than 40 that are certi�ed by the Biodegradable Products Institute. More
than 75 percent of Sabert's �ber products already meet PFAS-free standards. Furthering Sabert's ability to eliminate PFAS from all products is the opening of
its newest manufacturing facility in Greenville, Texas, which is developing exclusively PFAS-free packaging products for the North American market and
beyond.

Sabert Commits to Eliminating PFAS from All Products
by End-2023

ONLINE & OF NOTE

The Northeast Center to Advance Food Safety (NECAFS) recently announced its new
online Produce Safety Handbook for Buyers. The handbook is formatted as an interactive
website that clari�es the complex landscape of food safety regulations and standards across
12 di�erent states in the U.S. Northeast. The Produce Safety Handbook
helps produce buyers navigate each state's produce safety audit and inspection
information. The site provides an interactive regional map, farm production statistics by
state, a glossary of terms with common audit and inspection language, state inspection and
audit information depicted with simple charts and tables, and regional content in a side-
by-side display.

States included in the handbook are Maine, Massachusetts, New Hampshire, Vermont, New
York, Rhode Island, Connecticut, Delaware, New Jersey, Pennsylvania, West Virginia, and
Maryland. Previously, NECAFS published an online food safety toolkit for food processors,
tailored to small and very small processors that are required to comply with FDA's
Preventive Controls for Human Food Rule under FSMA.

Online Produce Safety Handbook for Northeastern Buyers
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SPOTLIGHT
By John Butts, Ph.D., Principal, Food Safety By Design LLC; Gina Flores, M.B.A., Vice President of

Food Safety, Ruiz Foods; and Bob Lijana, M.Sc., Food Safety and Quality Assurance Consultant

Transferring Needed Experience
and Skills to the Next Generation
Generational changes, as part of normal turnover in a
company, catalyze the need for knowledge transfer—
but how can this best be accomplished?

Image credit: FG Trade/E+ via Getty Images

SCROLL DOWN

"That's how we've always done it!" may actually be a much better rallying cry than we might be willing to credit.
Let us use that paradigm to lend some context to ensuring that the right food safety behaviors and practices are
properly transferred from "those who know" to "those who need to know" (whether they know they need it or not).
Understanding how and why something is "done that way" goes a long way toward driving positive change while
simultaneously minimizing risk to public health.

This article will provide many proven lessons in this regard, particularly for when a long-tenured subject matter
expert (SME) leaves an organization. How is that person replaced? The suggestions and tenets shared in this
article are founded on proven scienti�c principles and actions, and on instincts honed by long-term experiences in
the food business. We share best practices, not just opinion, to increase the organization's effectiveness at
planning for and executing a transfer of experience and skills from one generation to another.

The Need for Skills Transfer

All companies run across the need to replace their revered SMEs. When the person who knows "everything" and
has been around "forever" decides to retire or leaves the business, companies must �nd a way to replace this lost
knowledge. Odds are that this expert holds signi�cant "legacy knowledge" inherent to a long-tenured career, and
the expert has learned it, and can apply it, at all levels of the organization. The SME is typically equally
comfortable on the production �oor as in the executive suite, and on any work shift. The SME is involved in many
integral touchpoints, and legacy knowledge transfer occurs almost seamlessly.

Generational changes, as part of normal turnover in a company, can also catalyze the same need for knowledge
transfer. This seems particularly germane these days with such a large percentage of "boomers" leaving the
workforce, along with the effect the COVID-19 pandemic has had on workers.

Take the example of the "spice room person," the revered SME of their space. They are usually highly tenured and
experienced, and run their domain (the spice blending room) with the proverbial iron �st. All batches are correct,
all of the time, and all audits are passed. However, when this person is on vacation, all kinds of problems occur. Is
that their fault? Is it due to a lack of training? Is it due to a lack of accountability on the part of their management?
Or are the underlying food safety processes and food safety culture not supportive of this kind of "generational"
transfer?

What are the bene�ts the "spice room person" has been bringing, and therefore need to be replicated, captured,
and engrained in the organizational fabric? These may relate to preventive controls, risk analysis, and problem
solving, all essential for the handling of "special causes" (i.e., mistakes), as well as "common causes" (addressed by
strong, established processes).

In many companies, the revered SME patrols the frontline and the production �oor at will, and with ease. Since
this SME is likely in regular communication with senior management, this means that the SME is a great
communication conduit between the senior leaders and the frontline workers. As two-way communication with
the frontline is often one of the weakest links in driving change management, this is a "gap" that will need
attention once the SME leaves.

Also, the SME is likely the "keeper of the why." The SME has been around long enough to have a thorough
knowledge of how and why processes and practices have been changed over time. When the SME leaves, the
organization needs a gatekeeping system to ensure that existing systems and processes are not changed without
an understanding of the underlying reasons why they exist in their current forms. The underlying conditions and
inherent assumptions may indeed have changed, but these need to be recognized and understood before straying
too far from "we always do it that way." Gatekeepers can be, for example, mid-level managers who approve process
changes before they are implemented—and who make changes only with a complete understand of the "why."

Why is "why" so important? Legacy solutions are real. If they are discarded or given too little attention, then the
organization is likely not to notice for quite some time—and at that point, it may be too late to prevent a costly
recall or product loss. That insidious result can be unrecoverable. It is always worth remembering that changes to
systems and cultures are journeys, not single events. For example, when the food industry develops a best practice
process (e.g., publishing sanitary equipment design principles), it usually takes years of work across many
organizations and involves trial and error. Literature1 provides examples of why we end up with speci�c best
practices. These steps must be understood.

Traditional Ways of Capturing and Transferring Organizational Memory and Knowledge

Several proven, common techniques exist for transferring knowledge in the organization, particularly as a revered
SME is exiting. We are sharing these approaches to provide a contrast later in this article with other, better
methods:

Write It Down

Report �les, corrective and preventive action (CAPA) �les, third-party audit reports, standard operating
procedures (SOPs), and sanitation SOPs—all are incident and data captures that can be useful for comparison
in the face of a problem

Established protocols, work instructions, ways to execute tasks on the manufacturing �oor (as opposed to
relying on someone who "should know")—all can help ensure proper practices, even in the face of a problem

Formal reports, scienti�c reviews, after-action reports, process-based manufacturing operating procedures—
these might include the historical basis and the "why" (but typically do not), and can serve as effective pattern
captures for application to new problems.

Shadow the SME

Meet and connect with the SME's network outside of the company

Ask the SME to give webinars and seminars

Take gemba walks with the SME around the plant

Invite the SME to share stories (e.g., over Friday lunches or seminars on key subjects).

Hang on to the SME as Long as Possible

The organization should expect (and hold accountable) the SME to continue to communicate with the
frontline, and the organization should recognize and reward this

These approaches can be somewhat bene�cial, but reading through reports and listening to long-winded stories
may not be the most appealing methods of knowledge transfer for some people. Also, ego has a tendency to get in
the way of successful knowledge transfer. Many people believe they can do better, or would rather not be "biased"
by the past, or do not take the time to re�ect. A paradigm shift in thinking is needed. The truth is that losing a
revered SME is a burden for an organization, and a company must be ready for this inevitable scenario.

One of the downsides to hanging on is that it avoids the inevitable, and reinforces the belief that the SME is
the source of all solutions to food safety issues (which likely reinforces that "senior management" is the
source of all solutions also).

“E�ective use of root-cause determination within the
organization can catalyze transformational and trans-
generational information �ow and help solve problems.”

The Fundamentals of Risk Assessment and Problem Solving

The essence of generational transfer (e.g., losing a revered SME) is actually all about risk management. Food
safety risks to an organization continue to evolve as new ones arise. The organization must be capable of
identifying and managing these risks. The culture of the organization must be conducive to problem solving.

What are key characteristics of good problem solving? In general, the best solution is likely not solving the
problem at the level of the problem itself. Problems also differ in their makeup—some are logic-based, some are
algorithm-based, some involve troubleshooting, and some involve design.2 Effective use of root-cause
determination within the organization can catalyze transformational and trans-generational information �ow and
help solve problems.

Keep in mind that technology (e.g., whole genome sequencing) is a driver of change and, hence, new problems.
New technology does not change the underlying food safety need for public health protection, however.

Recognize that the SME is likely extremely adept at identifying food safety risks to the business. These include
current and real risks, as well as new and emerging risks. Risk identi�cation and management are business-critical
functions. When a revered SME leaves, it should be a reminder of the need to abandon the view that decisions
should be made by a single authority (e.g., the SME or even the CEO). Rather, the sources of solutions must
include broader teams.Tools for a Paradigm Shift

We began this article with the admonition that the claim, "That's how we've always done it!" may deserve more
credit. Consider Sisyphus, the Greek king forever forced to push a rock uphill, only to have it roll back down again.
Suppose that this rock represents the legacy knowledge of a revered SME. Might the fact that it is dif�cult to get
rid of that collective food safety knowledge be a good thing?

The company evolves, as does the "why we do what we do." Establishing why doing things "the way we always
have" helps set fundamental principles; it does not need to be a reason for change. A transparent understanding of
why and how we got here is crucial to examine why some long-ingrained practices should remain in effect.

Technicians and Supervisors

Often underestimated in their impact on knowledge and generational transfer are the �oor-level employees and
middle managers. They are the ones who can (and are expected to) execute a strong CAPA program, and they
affect cost of poor quality (COPQ). Empowering this frontline is critical. All levels must have the same sense of
pride, ownership, and responsibility to address matters that are out of process control. Seemingly small practices,
such as daily huddles for enhancing communication and ongoing education to increase skills and knowledge, can
go a long way.

The Value of Data

Risk assessment and problem-solving absolutely should be predicated on data. There is a need to be data-driven,
with the right sense of urgency, the ability to obtain and acquire data, and the ability to assess and communicate
learnings from this data. The CAPA process and COPQ data help de�ne patterns and identify root causes. Process
improvement and process control are critical. "Data can drive… a predictive state where actions are taken in
advance of… a high-risk situation."1

Best Practice Technology to Capture Information and Learning

Thanks to improvements in electronic data collection, machine learning, and overall software capabilities, best
practices for food safety operations now include using connected worker platforms. These platforms enable
information to be literally at the �ngertips of the on-the-�oor team member. Think of the many points that
individuals can access information by way of a tablet, phone, scanner, etc. The connected worker merely needs a
tablet device to access processes or, better yet, to scan a QR code that will provide all of the required information
(Figure 1).

FIGURE 1. Illustration of the Bene�ts of a Connected Worker Platform

The "connected worker" has ease of system access for immediate availability of information to the team; this also
has huge bene�ts in limiting the need for off-�oor time in training. Look at this as a means of preserving "why"
and as the creation of a centralized digital library that includes work instructions, videos, and troubleshooting
solutions, all easily viewed on the �oor using tablets.

The integration of data from disparate sources is the critical step in creating a "connected worker." It is about
integration of systems, not just having a bunch of systems. If you have a multi-plant operation, standardization of
tasks is key. Digitized systems, maintained as current and available to on-the-�oor team members, ensure
consistency of tasks with the ability to register a team member's access to content and register on-premise
training, encouraging ef�cient and effective processes.

Training (or is it Education)

Measuring the effectiveness of training is necessary to determine the strengths and weaknesses of the training
programs. This drives continuous improvement. It is much more than simply having "GMP training" or "HACCP
training" as once-per-year checkbox exercises. One must educate, not just train. Training may be useful for
learning a speci�c task; education is useful for learning how to think. To quote David Jonassen, "Research has
shown that knowledge constructed in the context of solving problems is better comprehended, retained, and
therefore, more transferable."2

Learning How to Think and How to Solve Problems

As mentioned previously, a key skill for effective generational transfer is risk identi�cation. Its cousin is problem
solving. A simple tool in this regard to drive a focus on "why" (and therefore, root cause) is the use of the "Five
Whys." Using this approach in the daily operating reports from supervisors and key operators can help educate
everyone on getting to the real root cause and engage functions across the company to create solutions. Getting to
the real root cause, not just checking a box and/or �nding an immediate (but unsustainable) solution, is what
counts.

Being able to assess risks and solve problems also relates to training, which in and of itself is �eeting and
transitory. As just noted, education is what matters. Capturing knowledge is useless unless "effective, robust, and
continually improved training programs"3 are established. As an example, a preventive maintenance program
needs to be more than just keeping equipment running (i.e., training); it must also prevent food safety hazards
and risks (i.e., education).4

Food Safety Culture

It is also critical to have the structure, practices, and motivation to build the right food safety culture, independent
(yet inclusive of) revered SMEs. Having the right food safety culture creates engagement with team members. It
involves reporting relationships, especially to de�ne tasks and expectations, and holding the right people
accountable. It includes identifying best practices and bringing them in from outside the organization when
necessary, as well as the value of wide and diverse engagement and proactive and continual improvement. The
best system can be undercut if the underlying culture is poor. Culture eats strategy for breakfast!

Teamwork

Teamwork is the deployment vehicle for the transformation of culture.5 Teams can go beyond a given individual's
knowledge or ability. They can and should be used to address CAPA issues, along with signi�cant COPQ problems.
Having a team accountable as a collective unit is a powerful driver of understanding "why," and therefore, driving
appropriate change.

“Best practices now involve becoming data-based, identifying
and managing risk, and having the organizational skills to solve
problems with a team-based approach.”

The Generational Transfer

If handled properly, generational transfer is not a single event, nor even an event itself. "That's how we've always
done it!" can become a very effective rallying cry—for not changing without identifying "how we got here." Hence,
migrating from current practices can be accomplished with eyes wide open, knowing there is risk. Checking egos
at the door facilitates this process.

Note that the above tools and principles will never truly take the place of a revered SME. If an organization has
another SME, then that person should be provided with support and resources. The above tools and principles will
also never replace the "human element"—i.e., a SME personally connecting with other employees. This is both
valuable and honorable.

Generations will continue to move out, and in, within the workforce and the workplace. How can this inevitable
process be made most effective? If you do not have a systems-based approach to adjusting to a new generation
coming in as revered SMEs leave, then you are at risk of COPQ costs, higher turnover, and higher waste. These
issues may not be noticed for some time, making recovery more dif�cult. This is why it is bene�cial to make the
right investments sooner rather than later.

What can an organization do to succeed? Keeping the standard data-capture and report-writing in place and
working with the SME to tap as much knowledge as possible is a start. Then, get independent of all of that. Best
practices now involve becoming data-based, identifying and managing risk, and having the organizational skills to
solve problems with a team-based approach. Help keep the legacy knowledge rock from being pushed over the
cliff.
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SANITATION
By Richard Brouillette, Director of Food Safety, Commercial Food Sanitation

and Dan Schmitz, Director of Operations, Commercial Food Sanitation

The Cost of Hygienic Design:
Considering Total Cost of
Ownership
The total cost of ownership, and not only the price tag,
is critical to consider when evaluating the hygienic
design of equipment

Image credit: andresr/E+ via Getty Images

SCROLL DOWN

"Hygienic design is expensive!" This sentence has often been used as an argument against purchasing equipment
with improved hygienic design—but is letting the initial purchase price drive purchase decisions the right choice?
Frequently, the rebuttal against the higher cost with some hygienic designs is that cost can be avoided. After all,
the cost of a recall is estimated to be around €1.67 million (or about $1.8 million1), and recent recalls have been
estimated to cost companies even more. In this article, the authors present a different way of looking at the cost of
equipment. The total cost of ownership (TCO) should be considered when purchasing hygienically designed
equipment. Methods for applying hygienic design to legacy equipment are also included.

It is common for equipment to be purchased as part of a project, so we will use a project framework to discuss the
cost of hygienic design. First, the project team should begin by identifying criteria it expects to meet with the
equipment. Examples of those criteria are:

Cleaning. This should include not only the types of detergents and sanitizers that will be used to clean the
equipment, but also the cleaning window and resources needed to clean the equipment. Resources to clean
equipment should also include the resources needed during changeover, especially if some level of cleaning is
expected to take place during production. The time needed for periodic equipment cleaning (PEC) tasks will
also need to be considered.

Location. This aspect refers to the materials of construction and design of equipment and the equipment's
location in the facility. For example, a case packer made of painted soft metal may not last long in a wet
environment where "harsher" detergents and sanitizers are used. In a situation like this, equipment made of
stainless steel will last longer and may not present the microbiological risk of rusted equipment.

Maintenance. Similarly to PEC, preventive maintenance tasks should also be considered. Equipment with
simpler designs and fewer parts are likely to require less periodic tasks.

Other. Companies may also have their own additional criteria based on past experience.

Once all of the criteria are established, the team can utilize equipment design checklists to help assess the designs
of different options available. Such checklists include the 2021 NAMI Equipment Design Checklist and the CBA
(GMA) Equipment Design Checklist.

The next factor to consider is the price tag of equipment or different models of the same equipment. Given the
criteria mentioned above, it is important to remember that price is only one aspect. It is often only the tip of the
iceberg or only a portion of the TCO. Cross-functional teams are well-positioned to assess the total cost (Figure
1).

Product risk. We often think about the food safety hazard an equipment may pose—e.g., a foreign material
contamination risk from metal parts coming into contact with one another. The assessment should also
include damages that products may cause to the equipment—e.g., product with low pH may prematurely
damage the material of construction of the equipment. When equipment is expected to last years and decades,
risk can be an important factor to consider.

FIGURE 1. Initial Investment Costs vs. Operational Costs

The investment costs include the price of the equipment, as well as other costs such as project management,
installation, contingency, and trials (which may be considered a one-time cost). Other costs included in the
original project that are not truly one-time costs but rather reoccurring costs may include training costs for the
initial training of operators, sanitors, technicians, etc. As Figure 1 shows, there are many operations costs, or
ongoing costs, required to run the equipment. When making decisions between different models of equipment vs.
the cost of improving the hygienic design of equipment, these other operational costs should be considered. As
shown in Figure 2, when considering the operational costs over the lifespan of the equipment, the additional
investment in a better design may be justi�ed. Conversely, considering these other factors, a more expensive
model may have lower operational costs and be a better option.

Examples of operational costs include:

Sanitation windows. A simpler, better hygienic design is likely easier to clean. Not only does "easier to
clean" mean more effective cleaning, but it also usually means faster cleaning. Shorter cleaning windows
mean more products can be produced, which translates into increased pro�tability.

Time and resources required for training. New operators, sanitors, and maintenance technicians must be
trained on the equipment. More complex equipment models will require more training time.

Downtime. Regardless of whether this is for planned downtime, such as routine and periodic cleaning and
maintenance, or for unplanned downtime, it allows less time for production, thereby affecting revenues and
pro�ts.

Sustainability. In the sense of environmental impact, an equipment may require less chemical and water for
cleaning and during changeover, but it may also have less replacement parts and simply last longer, thereby
reducing land�ll.

Ef�ciency. On-time starts and right �rst-time measures will also lead to more sellable products.

FIGURE 2. Total Cost of Ownership (TCO) Model

TCO will consider the overall cost throughout the lifecycle of equipment. Amongst other bene�ts, it will help
guide the right decisions.

As shown in Figure 3, it is also important to highlight that hygienic design must be considered early in the project
(concept and design stages) to keep the cost impact of required design changes low. In an initial project stage (in
the design phase), the in�uence on hygiene or food safety risks, costs, and performance is high, while the cost
impact of changes will be low. The more the project progresses, the lower the degree of in�uence will be as the
cost impact increases—in particular, after equipment is built.

FIGURE 3. Cost Impact of In�uencing Design

One of the most important deciding factors should be the opportunity presented by a design that will require less
time to clean, fewer periodic tasks, less time to start up, etc., thus allowing more time for production (i.e., making
sellable products). The revenues and pro�ts that could be generated by optimizing the design of the equipment
will help reduce unplanned downtime, quality defects, and the amount of resources required to accomplish the
different tasks that will justify the higher price tag a piece of equipment may have.

The same concept applies to legacy equipment. While it may not be necessary to replace a piece of equipment, it
may be time to hire the original equipment manufacturer (OEM) to rebuild it after years of operation. This is a
good time to discuss design modi�cations with the OEM to reduce operational costs. Many OEMs will have made
design modi�cations that could be considered for legacy equipment.

Another approach for managing the hygienic design of legacy equipment is for the plant to use a continuous
improvement process to make small, incremental changes. These small hygienic design improvements add up over
time and can reduce the food safety risk in a food manufacturing plant. While there are many ways to accomplish
this task, a best practice is to leverage an internal food safety team.

If a plant does not have a cross-functional food safety team, then one should be assembled. That team can review
food safety data each week—items like pathogen environmental monitoring results, sanitation pre-operation
success rate, APC or other microbiological results, PEC tasks, and many others. The cross-functional team will
react to out-of-speci�cation results and be a go-to team for food safety. It is a natural �t to leverage this team for
hygienic design improvements. Many of the problems they will be correcting have roots in poor design. This team
should be trained on what hygienic design is and how to apply it to legacy equipment. They can use hygienic
design checklists to rate the equipment already in place. From these evaluations, the team can create a list of
hygienic design improvements to tackle. Hygienic design improvements will then become a weekly agenda item. It
is important that the team understands that it cannot �x all design �aws. By staying focused on what can be
improved, this team will be able to reduce food safety risks by improving the design of legacy equipment.

In summary, having a cross-functional team that agrees on the criteria the equipment will need to meet early in
the project will help prevent costly modi�cations later, or will lead to lower operational costs. The TCO, and not
only the price tag, of a piece of equipment is critical to consider when making decisions that will lead to changes
in operation. Hygienic design is not only considered when purchasing new equipment; it should also be applied to
legacy plant equipment to reduce overall food safety risk.
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TESTING
By Yale Lary, Jr., Expert Advisor, Active Food Safety

Controlling Foreign Object Hazards
in Food  
The reliability of control systems should align with
foreign object risk, and redundant controls should be
implemented for high-risk hazards to increase the
overall reliability
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SCROLL DOWN

Foreign object (FO) control in the food industry requires more than just putting a metal detector at the end of the
line. Comprehensive analyses of FO hazard pairs from ingredients, processes, and environments are required to
avoid gaps in FO preventive controls that can cause injury, adulterated product, disruptions to the supply chain,
damage to equipment, and damage to the company brand. Injuries to the mouth, throat, and/or digestive tract can
occur when a person consumes a product containing a sharp FO. Traumatic tooth fractures occur when an
unsuspecting consumer bites down on a hard FO. Plastic or rubber FO can cause choking, depending on the size,
the product type, and the end user.

Those who have been injured by an FO in food may be eligible to �le a personal injury lawsuit against the
manufacturer of the food or the party responsible for preparing the food. Each U.S. state is different on rulings,
although the Department of Agriculture's Food Safety and Inspection Service (USDA's FSIS) and the Food and Drug
Administration (FDA) are consistent regarding the removal of adulterated products from commerce. Prevention of
public health FO hazards in foods requires the implementation of redundant preventive controls, ongoing
monitoring, and rapid corrective actions.

Years ago, I watched my dad break one of his front teeth on an FO while he was eating a hamburger at a well-
known hotel restaurant. He was in Houston for an NFL golf tournament. Dad played football without a face mask
most of his career, and his nose had been broken so many times he could press it �at to his face. All his front
teeth were in perfect shape until he bit down onto an FO, however. When he showed me his broken tooth and the
small, hard FO, we both laughed about it after the initial shock. What was not funny was the reluctance of the
restaurant to take responsibility for the product they had served. My dad did not want to make a big deal about it,
but I did.

I had previously been involved with broken tooth complaints. One of my roles over the years for various
companies involved contacting customers that reported injuries to determine if their complaints were legitimate
or economically motivated. Facts, knowledge of the processes, and forensic-type analysis led to valid conclusions.

For example, if the metal FO (3/16 × 1/2 inch) on the left in Figure 1 or the hard green plastic object on the right
(3/8 × 1/2 inch) in Figure 1 was allegedly found inside a �ne-grind product that had gone through a 1/16-inch
plate, then the complaint was unlikely to be valid. However, if the FO was said to come from a product that was
ground at ≥ 3/8 inch, then the complaint could be valid.

FIGURE 1. Two Types of FO: Metal Fragment and Hard Plastic Piece (Photos by Yale Lary)

Over the years, I spoke with real people experiencing real injuries—some worse than others, but nonetheless,
hardships caused by a product for which my company was responsible. In my previous experience, whenever the
broken tooth complaint was real, my company paid the dental bills.

FO complaints from customers have triggered many product recalls and product safety alerts in the U.S. A plant or
foodservice operation cannot afford to take the chance that one of their products leaves their control with an FO
hazard in it. A review of the product-FO hazard pairs from FSIS and FDARecalls, Withdrawals, and Public Health
and Safety Alert data in 2021 and 2022 (Figure 2 and Table 1)1,2 reveal that most of the products were either
multi-ingredient and/or further processed (as opposed to single-ingredient, intact). Data shows metal fragments
(27 percent), hard/brittle plastic (22 percent), other plastic (thin, soft, not speci�ed) (16 percent), other FOs (not
speci�ed) (12 percent) and glass (10 percent) to be the most prevalent FOs that reached the market in 2021 and
2022.

FIGURE 2. Types of FO Associated with FSIS and FDA Recalls and Alerts in 2021 and 20221,2

U.S. food companies involved with the approximately 50 FO recalls and alerts for adulterated foods in commerce
over the two-year period (2021 and 2022) evidently had gaps in FO prevention controls.

TABLE 1. Finished Product FO Food Safety Hazard Pairs from FSIS and FDA Recalls, Withdrawals, and Public Health and Safety Alert Data in 2021 and 20221,2
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What Does Regulatory Say about FOs in Food?

Under Federal Meat Inspection Act (FMIA)3 and Poultry Products Inspection Act (PPIA)4 regulations, the presence of
foreign materials adulterates meat and poultry products, regardless of the physical characteristics of the foreign
material5 (e.g., shape, size, hardness, etc.).

Ordinarily, bone particles in meat products are not considered foreign material because they are a natural part of
the carcass. In a Federal Notice by FSIS, the agency wrote the following: "Objects inherent to a product are not
'foreign material,' however, the presence of these objects can render meat or poultry products adulterated."6 The
FMIA and PPIA de�nition of adulterated states that, "…in case the substance is not an added substance, such
article shall not be considered adulterated under this clause if the quantity of such substance in or on such article
does not ordinarily render it injurious to health."7,8 However, if the size and amount of bone in a product would
present a health hazard, then the product is adulterated.

FDA published a Compliance Guide for Foods, Adulteration Involving Hard or Sharp Foreign Objects in May 2005.9

Hard or sharp natural components of a food (e.g., bones in seafood, shell in nut products) are unlikely to cause
injury because of awareness on the part of the consumer that the component is a natural and intrinsic part of a
particular product. The exception occurs when the food(s) label represents that the hard or sharp component has
been removed from the food, e.g., pitted olives. The presence of the naturally occurring hard or sharp object in
those situations (e.g., pit fragments in pitted olives) is unexpected and may cause injury.

Recall Classi�cations: FSIS and FDA

USDA's FSIS10 and FDA11 assess the public health concern or hazard presented when a recall action is initiated for
products adulterated with foreign material. USDA and FDA categorize recalls using the following systems:

USDA Class 1: Reasonable probability that the use of the products will cause serious, adverse health
consequences or death

FDA Class 1: A situation in which there is a reasonable probability that the use of or exposure to a violative
product will cause serious adverse health consequences or death

USDA Class 2: Remote probability of adverse health consequences from the use of the products

FDA Class 2: A situation in which the use of or exposure to a violative product may cause temporary or
medically reversible adverse health consequences or where the probability of serious adverse health
consequences is remote

USDA Class 3: Products will not cause adverse health consequences

FDA Class 3: A situation in which use of or exposure to a violative product is not likely to cause adverse
health consequences.

“Foreign material in foods can cause injury or illness to the
consumer. A farm-to-fork approach to risk assessment,
identi�cation of critical points in the supply chain and
manufacturing process, as well as employee education are all
important preventive control measures to prevent this
potentially game-changing hazard.”

—Sharon Wood, Food Safety and Quality Assurance Expert

Farm-to-Fork Risk Assessment for Controlling FO in Food

Incoming ingredients can be sources of FOs. Hazards inherent to ingredients are typically identi�ed during the
research and development of a new product or formula change.

FDA and USDA provide helpful resources for insight into ingredient FO pairs. These resources include Hazard
Analysis and Risk-Based Preventive Controls for Human Food: Guidance for Industry, Chapter 3: Potential Hazards
Associated with the Manufacturing, Processing, Packing, and Holding of Human Food,12 Fish and Fishery Products
Hazards and Control Guidance,13 Juice HACCP Guidance,14 Meat and Poultry Hazards and Controls Guide,15 and
USDA Guidebook for Developing HACCP Plans.16 Table 2 contains information from FDA's Quick Reference Guide for
Common Sources of Physical Hazards.12

TABLE 2. FDA Quick Reference Guide for Common Sources of Physical Hazards12
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Product developers should collaborate with HACCP subject matter experts to evaluate the FO hazard risk of the
supplier's ingredient(s). Once the ingredient and sub-ingredient food safety and non-food safety FO hazards are
determined, the supplier preventive controls for the identi�ed FO hazard pairs should be carefully studied before
approval to purchase is granted.

New supplier performance history can be hard to obtain. Often, ingredient suppliers are represented by brokers,
and it is more dif�cult to establish a direct relationship with the supplier(s). Whatever supplier approval methods
are used, it is important to validate that the FO risks are reliably controlled by conducting heightened monitoring
and data collection of the new ingredient(s) at receiving and during production to determine failure rates. Poor-
performing suppliers should be disquali�ed.

The reliability of the control systems should align with the FO risk, where FO risk = probability + severity. Even
with all the great engineering minds and new technology in the food industry, much of food manufacturing
involves machinery and people. Both are prone to error. Therefore, redundant controls should be implemented for
high-FO-risk hazards to increase the overall reliability, where reliability = 1 – the sum of the failure rates.

“While foreign objects (FOs) are undesirable, not all are hazards
to be addressed in a food safety/HACCP plan. Even when not
addressed in the food safety plan, a �rm should have programs
to address FOs, since even when they do not present a hazard,
they can result in food being adulterated.”

—Jenny Scott, Food Safety Expert

Implementation of Internal FO Prevention Programs

The same hazard pairs and reliability concepts apply inside a facility where performance or �tness for use is
measured at each step in a process leading to the �nished product. Internal processes and facility-related food
safety FO hazards and non-food safety FOs should be thoroughly studied to determine the potential processing
environment FO pairs. Once these pairs are understood, then the appropriate preventive controls for food
processing can be built into the processing speci�cations for each piece of equipment in the facility.

The following �ow model for developing FO hazard pairs is adapted from King and Bedale's Hazard Analysis and
Risk-Based Preventive Controls.17

1. What are the known FO hazards associated with these processes in this facility (e.g., equipment, ingredient,
plant history)?

2. Are any of these process-FO hazards already under preventive controls within the food manufacturing facility
(e.g., 100 percent inspection, sifters, magnets, metal detectors, X-ray, vision systems)?

3. List each process/facility-hazard pair that needs a preventive control speci�cation. All the ingredient and
processing/equipment hazard pairs related to FOs should be considered. Blueprints are useful to diagram out
the processes, equipment, and possible process/facility-related hazards. The list of process/facility hazard
pairs could look like the list in Table 3.

4. Internal Preventive Controls for FOs. Assemble the HACCP team, review the hazard analysis, and implement
controls in HACCP plans, prerequisite programs, work instructions, audit tools, and training materials.

In general, in evaluating the potential for FO hazards in food products, it is advisable to study each facility
environment and individual piece of processing equipment. Physical hazards can be readily classi�ed as facility-
related or process-related. For example, wire or welding slag from maintenance off-shift repairs are facility-
related FO hazards. Production equipment that dices or grinds, a batching process involving emptying ingredient
bags, scrapper blade assemblies in a cook kettle, or a combo dumper with loose parts that could fall into the
product zone are process-related hazards.

After the hazards and preliminary FO controls are decided for each piece of equipment, employee education
materials are developed. Work instructions come in various forms (digital, or in production programs or
preventive maintenance programs). Routine observation and interview audits verify and reinforce their
importance to the workforce.  

The SOP for how hazard pairs are assessed can be included in a Food Safety Management of Change program.
This program might already include precautionary procedures for sanitary design of equipment, modi�cation and
repair of equipment, construction of equipment, etc. The system does not require elaboration; the concept and
daily awareness are what matters. Assessments should be ongoing so that chosen actions are subject to review.TABLE 3. Example List of Process/Facility Hazard Pairs
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Product Zone

The product zone is a three-dimensional zone around and above exposed product or food contact surfaces.
Monitoring the potential for FO introduction from the processing environment is an ongoing task of all
departments before, during, and after production. A good practice is to verify that the product zones are free of
potential hazards at pre-operation and take corrective action, as needed, before startup. Damage can occur during
off-shifts when guards are removed for maintenance or during sanitation (i.e., chipping a Lexan safety guard or
not replacing a bolt, cracking an overhead light cover not in the product zone, etc.). Damage on off-shifts, when
no product is involved, does not pose a food safety risk of adulterated product; however, it is dif�cult to prove that
the damage did not occur during production unless there are records (Figure 3).

FIGURE 3. Time-Stamped Digital Images Taken at Pre-Operation Provide Records for Work Orders and Proof of Condition Prior to Production (Photos by Yale Lary)

Ongoing veri�cation of the product zone and FO preventive controls builds workforce awareness. Glass and brittle
plastic audits are useful, as are maps showing the locations where these hazards have not been eliminated.
However, catching and isolating a potential FO is best accomplished with ongoing, daily focus on the product zone
FO hazard potential. Accounting for all ingredient bags, checks to verify that wooden combo pallets have been
stretch-wrapped to prevent wood splinters or loose pallet nails from accidently being dumped into a mixer, and
grinder plate/blade checks during operation are examples of verifying preventive controls.

Understanding the importance of the product zone is essential for all departments and the entire workforce.
Training to understand these concepts is critical to ensuring food safety.

“Years ago, noti�cation of a potential FO in commerce was
more private. It came from a phone call or a letter. Today, FO
complaints can be posted on social media outlets for the whole
world to see.While foreign objects (FOs) are undesirable, not all
are hazards to be addressed in a food safety/HACCP plan. Even
when not addressed in the food safety plan, a �rm should have
programs to address FOs, since even when they do not present a
hazard, they can result in food being adulterated.”

—John Butts, Food Safety Expert

Finished Product Metal Detection

Metal detector operators and their supervisors have signi�cant responsibility when it comes to handling the
rejects. Con�rmed rejects must be dissected and evaluated to �nd the object that caused the reject and remove it
for further examination and follow-up action, if necessary. Sensitivity of detection systems is often set on the
edge of the system's capability without creating excessive false rejects. Nonetheless, false rejects are
commonplace, and the workforce can be lulled into not taking the rejects seriously if too many occur.
Optimization of metal detector systems varies from plant to plant and process to process. Companies establish
programs whereby each occurrence is reviewed, plus an escalation if a speci�c number of occurrences are
observed in an established period of time. Pre-established corrective actions for FO events include holding the
�nished product until the plant investigation is complete. It should be noted that an FO contamination event is
not the same as random/"tramp metal" rejects. Tramp metal is a term used for a very small, isolated piece of metal
that has no known source.

Contrary to some beliefs, control point and critical control point systems are not in place to screen product or
remove the hazard(s). They indicate if a failure upstream requires corrective action. It if does, the respective
product [work in process (WIP) or �nished] should be evaluated under a new set of conditions before moving to
the next step in the process or being released to commerce.A Roadmap to Foreign Object Response during Production

FO incidents are routine in food manufacturing plants. A well-trained plant team can minimize the disruption to
production and costs and ensure regulatory compliance when an FO incident occurs.

FOs discovered during production range from small, isolated incidents that are easily remedied to widespread
contamination that result in major product losses. One of the keys to preventing widespread contamination is to
catch the contamination early. One of the keys to maintaining control and staying out of regulatory trouble is to
demonstrate control by putting product on hold before a regulatory agency determines it needs to act. Finally, it is
imperative to have records to prove that the establishment controlled the situation and made an appropriate
disposition.

The following is a basic guide for FO discoveries during production where no suspect product has left the control
of the establishment. USDA provides a guideline for industry on how to respond to customer complaints of meat
and poultry products contaminated with foreign material.18

1. Prevent Loss of Evidence

Depending on the process, when an FO is discovered by visual observation or by hearing an unusual noise while
processing, professional food handlers often do a controlled stop and lockout/tagout, to investigate and report to
their supervisor. As soon as the supervisor determines there could be product involved, then the next-level
managers need to become involved.

FO incidents are good opportunities for the workforce to see the leaders walk the talk about following company
procedures like professionals. All efforts should be made to isolate the suspect product and prevent the FO(s) from
getting lost. The goal is to account for all the missing pieces and develop a time line of when the contamination
started. When it stopped should also be determined. Discovery examples include �nding an FO when prepping
ingredients for batching; hearing a loud noise from processing equipment; metal detector rejects; �nding an FO
inside equipment during production; or �nding damaged equipment during operation, when equipment is torn
down at the end of production, or during the sanitation shift. The importance of securing all of the evidence
comes into play during the investigation when the extent of the problem is being assessed.
2. Identify and Control All Suspect Product and Notify Plant Management

Utilize a lot control system (preferably digitized) to trace forward and trace back, as needed. Place suspect product
on computer hold and/or physically tag or tape off suspect product. Depending on the circumstances, it could be
prudent to conduct a mock recall while investigating. This is a plant team effort. Plant management needs to be
noti�ed early to be made part of the assessment. Depending on the severity of the situation, maintenance and
engineering resources may need to be assigned to replace or repair equipment parts, and production scheduling
may need to be changed. Controlling product at this stage serves two purposes: 1) Preventing the creation of
additional suspect product, and 2) providing a record showing that the establishment has control until the
assessment is complete. When the establishment takes control, this prevents the government from taking agency
action.19,20,21

Suppose a mixer operator has unloaded three vats of WIP, and as the operator unloads the fourth and �nal vat, a
torn piece of plastic that looks like part of a spice bag is discovered wrapped around one of the ribbon shafts.
Quick action needs to be taken to stop one of the previous vats from being used at the next processing step. The
objective is to isolate all suspect WIP that could have plastic in it. The suspect vats of product should be identi�ed
with hold tags, and the mixer should be locked out and the area taped off so that no vats will be accidentally
picked up and moved, and so that no evidence is lost. If the plastic bag can be 100 percent reconstructed by
�nding all the pieces, then the WIP can be saved. If not, then a determination must be made as to when the spice
bag accidently got in the mixer. Was it the last mix, or the one before that? This example also points out the
bene�t of inspecting and documenting the condition of equipment between process batches (e.g., free of FOs)
between mixes.

Suppose a grinder operator hears an unusual noise but does not act. Some time later, the grinder locks up. The
consequences of not stopping could cause additional damage to the equipment and more product contamination.
The entire ground product from the initial noise is suspect. The grinder and the product inside the grinder must be
isolated and all the evidence secured for the investigation—the same as the plastic in the mixer. The goal is to �nd
the logical starting and stopping points. This is the bene�t of establishing standard procedures for documenting
the time and FO conditions of food contact equipment and product zones before, during, and after production.3. Assess Problem and Develop an Action Plan

Assessing the situation and developing an action plan is where preventing loss of evidence in the previous steps
comes in. If the plant team reacts appropriately and can account for all the spice bag pieces, then the product can
be released.

If, on the other hand, the mixer operator simply removes the torn bag without telling anyone or controlling the
WIP, and at subsequent steps in the process many small plastic pieces were later discovered, then the cost to the
company will be signi�cantly higher. More product will be involved, and labor dollars have been spent processing
plastic-contaminated product that must be discarded. An entire day's production could be lost.

The same holds true for the grinder example. There is a good chance that all the FO contamination can be
minimized if all suspect product is isolated and if the evidence is secured. However, if the grinder is disassembled
and rinsed out with water for maintenance inspection, then some of the little pieces of the broken blade will be
lost down the drain, and the part cannot be reconstructed. If all the missing pieces cannot be accounted for, then
all product associated with the materials from the failed process are "adulterated" until proven otherwise, and
must be discarded.4. Implement Corrective Action22 and Keep Good Records23

Implementing the corrective action plan that plant management has agreed to is a team effort. Professional,
cross-functional processing teams including members from production, maintenance, and FSQA can implement
corrective action plans for FO contamination events as ef�ciently as pit crews in the Indy 500.

Sometimes, the small amount of product involved is not worth the cost of salvage efforts. In cases where the
investigation shows the contamination is in one mix or one vat, plant management may choose to discard that
product and do a complete washdown and inspection of all equipment involved. In other cases — for example, a
missing �ller O ring on a speci�c line — plant management may decide to "recondition"24 the product by sorting
through the vats of �lled product or WIP to �nd or reconstruct the O ring, torn plastic, or metal blade using a
method that has been proven to be effective.

The scale illustration shown in Figure 4 is an example of how to prove that all broken blade pieces are recovered
(equal weights = 100 percent recovery). In this example, suppose that an FO did not cause the blade to break;
rather, frozen raw materials that were not tempered properly before grinding, plus a lower-cost blade from a new
supplier, were the cause of the broken blade.

FIGURE 4. Scale Showing Weights of Damaged and Intact Grinder Blades (Photos by Yale Larry)

5. Notify In-House Government Inspector

The process of notifying an in-house inspector applies primarily to USDA-regulated plants. It should be noted that
contamination events identi�ed and 100 percent controlled within an establishment do not require noti�cation of
the district of�ce (DO). The DO should be noti�ed if a con�rmed food safety FO hazard was identi�ed in
commerce via a customer complaint. Hazardous FOs in FDA product in commerce would trigger a report to the
Reportable Food Registry.25

Notifying the in-house government inspector is just that—a courtesy noti�cation from plant management with the
facts and demonstration of control. It is not to ask the inspector how to handle the situation. Informing the
inspector about what happened and how the establishment took control of the deviation, along with providing the
facts and the supporting documents, heads off any misinformation that may result from exaggerated rumors
among plant personnel. It is a show of respect and transparency that builds trust.
6. Reassessment/Reanalysis of Food Safety Plan

Suppose the metal detector or X-ray at the end of the line is the critical control point (CCP). If an FO discovery
occurs at an upstream control point (CP)—e.g., an unusual amount of tramp metal on a rare earth magnet, pieces
of metal fragments in sifter tailings, a partial spice bag in the mixer, or a broken grinder blade discovered during a
plate check—then a reassessment of the food safety plan should take place. This reassessment will help in
understanding what caused the FO contamination and allow the establishment to decide if changes should be
made to improve the processes, even if these steps are CPs and not CCPs.

USDA-regulated product requirements for reassessing the HACCP plan are spelled out26 in the HACCP regulation
and corresponding directive,27 which deal witha food safety CCP reassessment. At a minimum, the establishment
should address the contamination in its hazard analysis,28 provide documentation that demonstrates that the
contamination is not a food safety hazard, and indicate whether it controls foreign material contamination in its
sanitation standard operating procedures (SSOPs) or in a prerequisite program. The corrective action and
reassessment practices are worth doing, regardless of whether they fall under HACCP or SSOPs.

FDA-regulated product requirements are to perform a reanalysis29 whenever new information about potential
hazards associated with the food are brought to light; whenever appropriate after an unanticipated food safety
problem;30 and whenever a preventive control, a combination of preventive controls, or the food safety plan is
found to be ineffective. The reanalysis may result in additional preventive controls, which may need to be
validated.

“It is better to debate the adequacy of records than the absence
of records.”

A reassessment/corrective action record signed by a HACCP-trained individual can be easily accomplished by
including the following information on one or two pages:

1. Reason for the reassessment/reanalysis: Describe what happened, and include how quickly it was under plant
control.

2. Describe what corrective actions were taken.

3. Disposition of product: Identi�cation and quantify disposed and where disposed. If product was destroyed,
describe and have proof.

In addition to driving continuous improvement, documenting the reassessment and corrective actions ensures
that the minimum regulatory requirements are met and avoids the chance of a noncompliance report being issued
for not reassessing and/or documenting corrective actions after the event.

4. Describe if the HACCP plan was changed (keep it simple—yes, no, or N/A).

5. Reasons/justi�cation for changing or not changing the HACCP plan: Explain logic and provide support for
deciding if the hazard was a potential food safety or non-food safety adulterant. It is rare that the HACCP
plan is changed (although it can happen), and it is an important regulatory question that must be answered
each time. This record is focused on corrective actions that ensure no adulterated product from that speci�c
incident entered commerce. Long-term improvement plans with preventive measures are best recorded
somewhere else, and not on this record for the regulatory agencies.

7. After-Action Review and Continuous FO Prevention Improvement

Leadership teams often meet, after the dust has settled, to follow up on corrective action plans and to discuss what
went well and what could be improved. Once the corrective actions are closed out, this is the time to brainstorm
and identify as a group what preventive control(s) failed or were missing. The leadership team considers the
seriousness of the FO harm to public health and the cost/bene�t to the business, with consideration of positive
and negative consequences of improving preventive controls. In addition, the team considers the plant food safety
culture implications of both action and inaction. These meetings can be a continuous improvement opportunity
where leadership can move the culture in a right, wrong, or an indifferent direction. They are held in conjunction
with routine production gatherings, separate group meetings, or one-on-one, depending on the case. After-action
reviews are in line with the Frank Yiannas behavior-based food safety management system continuous
improvement model31 (Figure 5).

FIGURE 5. Behavior-Based Food Safety Management System Continuous Improvement Model

Leadership's Role in Preventing and Managing FO Contamination

Leadership's role regarding FO prevention is to set the expectations, lead by example, and reinforce workforce
behaviors that are aligned with company standards.

FO incidents during production cause con�icts of interest for production. Supervisor performance is measured on
how well throughput, yield, labor, and ef�ciencies are maximized each day to meet production schedules. FO
discoveries or incidents are disruptive. They can have a negative impact on production goals. It is understandable
for a production supervisor to get upset when an FO is discovered.

However, each incident is also an opportunity for leaders to positively reinforce workforce behavior.

One of the biggest in�uences on food safety culture around FOs is when the workforce sees supervisors and
managers consistently abiding by the company standards. Managers help reinforce good practices when the
workforce sees them show up on the �oor during an FO incident. For example, workforce behavior is positively
in�uenced when supervisors professionally respond to FO incidents, or when the workforce learns that the
company has stopped doing business with a supplier that has been found to have repeat FO issues.

Another effective positive in�uence is the enforcement of progressive discipline when an employee knowingly
disregards established company standards for FO prevention. On the other hand, workforce behavior is negatively
in�uenced when management is seen not responding seriously when an FO is discovered, not following SOPs, or
doing nothing to �x a known source of FOs.

Conclusion

An FO can be accidentally introduced at many points along the farm-to-fork supply chain. Ingredients may pass
through multiple high-speed, complex food manufacturing plant environments and processes before they are
combined with multiple other supplier ingredients and then processed or prepared in the �nal environment. USDA
and FDA provide U.S. food processors with an excellent framework for FO prevention. Ingredient suppliers,
ingredient processors, warehouses, �nished goods manufacturers, and retail establishments can and do minimize
the public health risk and disruptive impact of FOs by understanding the farm-to-fork hazard pairs, implementing
reliable preventive controls, and responding to FO discoveries during production with trained workforce teams
that follow company-established best practices.

If the reader is interested to know, the hotel restaurant where my dad broke his tooth while eating a hamburger
�nally reimbursed him for the tooth extraction and implant—a year and a half later. The dental bill was about
$4,000. I have no idea what the hotel's attorney fees were.
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SCROLL DOWN

Traceability determines how materials, packaging, products, processing aids, and so forth have moved through the
supply chain. Often broken down into two aspects, track and trace, traceability systems underpin food safety, food
quality, sustainability claims, and transactional mechanisms to prevent food fraud and food defense incidents.

Tracing is the ability to follow a product backward from the retail shelf to the manufacturer, the ingredient
supplier, and their suppliers. Tracking involves following material from suppliers, such as a spice, through to the
spice mix and then all the �nished products and their destinations where the spice mix was used as an ingredient
and/or dusting material. The granularity of traceability is also essential—i.e., the level of detail in which we can
determine traceability. Granularity re�ects the time element of the traceable unit—e.g., production for one week,
one day, one shift, the product produced between the last two quality control checks, and the distance element
over which the traceability operates from "one step forward, one step back" (SFSB) through to entire "�eld to fork"
(F2F) traceability. Traceability underpins information sharing in supply chains and characteristics of the data and
the systems developed. The characteristics discussed in this article include visibility, transparency, and trust.

Global Drivers for Traceability

Figure 1 captures the many drivers of traceability in today's global food supply chains. Of note, the GS1 standards
organization does incredible work to facilitate product traceability and recall generically and speci�cally for
different food industry segments. For example, the GS1 Traceability Standard1 is an invaluable resource for
organizations, and implementation guidance documents are available for beef, �sh, poultry, pork, fresh fruit and
vegetables, eggs, wine, and more. The traceability standard also details examples of the fast-evolving need for
organizations to understand critical tracking events (CTEs) and key data elements (KDEs). For example, the latest
U.S. Food and Drug Administration (FDA) Final Food Traceability Rule2 articulates the need for CTEs and KDEs for
certain products, with full compliance scheduled for January 20, 2026. The �nal rule is part of the FDA's New Era
of Smarter Food Safety blueprint and implements Section 204(d) of the FDA Food Safety Modernization Act
(FSMA).

FIGURE 1. Global Traceability Drivers

Food Traceability and Consumer Privacy

Over the past two decades, our understanding of food traceability has grown dramatically. Just like any other
emerging �eld of study or practice, however, it can be shaped and reshaped in different directions until the
concept settles and matures. It also differs in how it is applied in practice. Traceability is developing and maturing,
but much remains to be tackled. For instance, F2F traceability is frequently discussed and, in some supply chains,
has been achieved through analog, paper-based systems. While transitioning to digital traceability approaches has
been proposed, there are challenges in collating and open sharing of all information in supply chains (supply
chain visibility).

Allergen management is one area where such systems have direct public health implications. A key point not often
discussed in F2F traceability is privacy laws, which prevent consumer transactions from being tracked without
consent. After all, if organizations or government agencies knew every food item bought and consumed in a
household, would people feel this was an invasion of their privacy? Using customer loyalty cards with rewards
points in return for providing purchase information is an embedded consumer practice, or purchasing food online
and engaging with features such as "your shopping list." However, these data-driven loyalty programs and online
algorithms do not give a picture of the totality of food purchases, food waste, and consumption for a given
household.

Personally identi�able information (PII) is legally collected when you purchase goods from member-based
retailers like Costco, through retailer loyalty programs, or through e-commerce channels. In these opt-in
programs, PII is legally captured and may enable the "fork" dimension of proper F2F traceability. If something
goes wrong in the supply chain, then these retailers can notify their customers directly of a product recall. If PII is
not captured, then only the product identi�cation is known, and the other two "Ps" needed for traceability—the
party (consumer name) and premises (consumer's home address)—are unknown and, thus, traceability stops at the
retail shelf.

Even if we are aware of and comprehend the goals of F2F traceability, perhaps F2F transparency would be a better
framework to approach the topic. We argue that bringing food to market may involve many trading parties and
complex supply chains, and business-to-business (B2B) interoperability between these systems is frequently
lacking. Apart from short or local supply chains (e.g., a farmer's meat sold at a farmers' market, their farm shop, or
vending machines), often called business-to-consumer (B2C) transactions, a customer typically has no access to
the information about the many parties engaged in bringing a product to market. Suppose a consumer scans a 2D
or 3D barcode on a food item. In that case, they may have limited access to a form of "fork-to-farm" traceback,
often accessing only static marketing information about the brand or farm on a website, but receiving little to no
data on the route to market (the actual F2F traceability).

Of course, a consumer scan is not the same degree of traceback that a food company might perform in a product
recall scenario. Still, it can provide a semblance of trust. Providing consumers with static data (e.g., brand details,
supplier location, farm location) on the food source lacks granularity. It is an oversimpli�cation of the intricacies
involved in end-to-end food chain traceability.
“Transparency and trust in the food chain is like shining a light
into the darkest corners of the food chain and then verifying
what you �nd.”

Transparency and Trust

From an organizational perspective, transparency should be seen as a fundamentally important tool for addressing
stakeholder and customer mistrust while improving and proving (a process known as nonrepudiation) an
organization's responsible management practices.3 In the food industry, we discuss creating a culture of food
safety. With his excellent books and brie�ngs, pioneers like Frank Yiannas helped pave the way. Is it now time for
executives at large food companies to consider creating and enforcing a culture of transparency? What would that
mean for their internal operations, and what does that mean for their shareholders and customers? There is little
doubt that the pressures on food companies to deliver safe, affordable, and nutrient-dense foods to market are
increasing amid disruptions and con�ict.

More speci�cally for the food industry, product-related transparency was �rst discussed with consumer safety,
environmental politics, and sustainability concerns in mind. Transparency refers to the availability and visibility of
data among the parties involved in food supply chains and extending pertinent data to consumers to permit more
informed purchasing decisions. Information about the brand owner, the geographic origin or provenance of the
raw materials and ingredients, the growing and harvesting practices, the manufacturing processes, working
conditions, and environmental effects could be part of speci�c product information made transparent (visible) for
consumers. Providing this information across the supply chain and to consumers can help maintain product
identity (preventing fraud and counterfeiting, and thus engaging more governmental and customs support),
preserve food quality (verify harvest/best before dates, etc.), food safety (food safety advice, rapid recall
noti�cations of unsafe food), and reduce risk to brand value, among other things.4,5,6

Information on the credentialing procedure for product or process claims, including kosher, halal, and U.S.
Department of Agriculture (USDA) organic, to name a few, is conceptualized as a crucial element in transparency
data. For example, USDA recently announced7 stricter rules and enforcement actions for USDA organic claims on
January 18, 2023, to signal "A signi�cant increase in oversight and enforcement authority to reinforce the trust of
consumers, farmers, and those transitioning to organic production." USDA provides a website where a consumer
can verify if a particular food company and product are certi�ed to their organic standard. This is a critically
important move by USDA, as its organic logo sends a strong signal to consumers and acts as a proxy for trust,
especially as it is a governmental scheme with rigorous enforcement.

However, this strong signal of trust is still vulnerable to bad actors that fraudulently claim to have USDA organic
certi�cation, but do not. When we checked USDA's website for a list of fraudulent certi�cation claims8 in late
January 2023, we found 166 records, consistent with previous years. The highest frequency of fraudulent USDA
organic certi�cations reported was found in the U.S. (31 recorded fraudulent certi�cations), followed by China
(23), South Africa (17), Thailand (14), Mexico (12), and India (9). In Europe, similar instances of fraud with
organic products are found—e.g., selling conventionally produced eggs as organic in the UK and Germany, dilution
of organic pistachios with the conventionally grown product identi�ed in Spain, and the Italian "Puss-in-Boots"
incident with cereals, a highly sophisticated organized crime group network spanning multiple countries and legal
jurisdictions.9 With credence-based foods, it is a daunting task to manage a global certi�cation scheme and deliver
effective market surveillance. Regulators must encourage an online presence where consumers can verify these
product claims.

Supply Chain Visibility

Visibility means that speci�c data and information are readily accessible for those who wish to use it (both inside
and outside the organization) for validation, monitoring, surveillance, and veri�cation of business operations,
food product history,10 and to understand both upstream (e.g., suppliers) and downstream (e.g., organizations
involved from the business to end user) activities. Supply chain visibility has been described as "traceability and
transparency of [the] supply chain process"11 or the "identity, location, and status of entities transiting the supply
chain, captured in timely messages about events, along with the planned and actual dates/times for these
events."12

Visibility extends beyond traceability's passive, transactional aspects.13 Traceability allows organizations to follow
a product or its components forward and backward through a supply chain. Visibility provides information about
what happened at each stage—along with the people, processes, equipment, and materials involved—and as a
result, the likely food safety impact. For example, in the event of a food product recall for glass contamination,
traceability allows an organization to identify the batch size that needs to be recalled, where its ingredients came
from, and where the product went and to which customers. Visibility utilizes information beyond traceability
documentation to determine what happened at each stage, what preventive measures were or were not in place,
and if they had been implemented. The process of visualizing food traceability systems has also been considered
in recent research to minimize data loss using material and information �ow modeling techniques.14 Still, this
aspect of food safety management has yet to take off within business. Information loss can occur at any point in a
supply chain where there is a failure or incomplete transfer of traceability data. Minimizing information loss
generally drives better supply chain performance, speci�cally regarding food safety and the potential risk of
product recalls.14

Traceability and visibility are only two elements of transparency, as disclosure plays an essential role in delivering
transparency.15 Transparency extends beyond the provision of information alone. Transparency provides visibility
of how and why decisions were made, what information was used to make those decisions, and who made
decisions on behalf of others, e.g., consumers. For example, during a food safety risk assessment, an organization
will determine the acceptable level of a food safety hazard that is deemed appropriate (e.g., the limit of detection
of the monitoring equipment); however, is this acceptable for a consumer? While a wealth of technologies are now
being used in food supply chains to enable digitalization and more real-time sharing of data, if the technologies
themselves lack transparency and explainability, this may cause consumers to be concerned about what has been
disclosed by an organization and also what has not.15 Trust is built on the foundations of traceability, visibility,
and transparency. Roy (2021) summarizes that while traceability maps logistical interrelationships between
products and their component parts, supply chain visibility seeks to integrate information sharing across the
supply chain to build governance structures and maximize coordination, productivity, and performance.16“Sustainability is an innately mutable state, and preparing for
that fact will aid in designing supply chain processes that are
preadapted to change with the exigencies of each supply chain.”

The Future Food Supply Chain and the Growing Importance of Sustainability

Sustainability is usually viewed as an attribute of a practice that impacts the use and application of resources in
such a way as to allow any foreseeable future generation to be able to employ such resources to meet their needs
effectively. To be meaningful, a de�nition of sustainable practice requires an understanding of the following:

Because sustainability includes social attributes, it is an important (perhaps the most important) part of ensuring
equity in a food supply chain. The farmers, seasonal workers, and distributors involved in sourcing for the food
supply chain must be sustained with just as much care as the soil, water sources, and pest remediation necessary
to bring the foodstuffs to harvestability. Economic sustainability must include suf�cient resiliency so that the
workers relevant to food production are not readily enticed to seek other activities and employment when the
opportunity arises.

The economic aspects of sustainability require careful consideration of how both net pro�ts and insurance-based
protection for safeguarding future net pro�tability are distributed from the farmer through to consumers. Based
on recent work, sustainability can be modeled economically with a combination of persuasion and operant
conditioning incentives (ethos and positive reinforcement), with traditional willingness-to-pay/marginal cost
(WTP-MC) curves, and with sensitivity analysis-enabling Likert surveys.17 Incentivization and persuasion must
adapt to the realities of the food supply chain, as for any other form of sustainability. Based on this, sustainability
in the food supply chain is conditional to the current state of knowledge of the resource requirements of this
supply chain and the impact the logistics of this chain place on the resources required for the practice.
Sustainability is an innately mutable state, and preparing for that fact will aid in designing supply chain processes
that are preadapted to change with the exigencies of each supply chain. Two key organizational resilience
attributes are agility and buffer capacity.18

The environmental resources associated with a food supply chain are, on the surface, the most obvious aspect of a
sustainability plan. However, most plans are relatively super�cial, focusing on the suppliers with which the
logistics network (procurement, distribution, warehousing, and retail) has direct interactions. Since sustainability
must be concerned with factors that may limit or grow the resources required by these suppliers, a resilient
sustainability plan must include secondary and even tertiary suppliers to ensure that the primary suppliers have
multiple sources for their supplies, including seed and feed, pest remediation, irrigation, transportation, and
seasonal access to labor and logistics support. No one can plan a contingency for every potential vulnerability.
Still, there is an increased need to add layers to the sustainability plan to provide a faster, more effective response
to exploiting strategies for these climate, geopolitical, and pricing vulnerabilities, as well as other crises.
Insurance companies are already involved in protection strategies for weather uncertainties and climate change
risk mitigation;19 they are undoubtedly to become more involved in sustainability and supply resiliency planning
in the future as part of strategies to lower their exposure to risk.

1. The social, economic, and environmental resources required for the practice

2. The factors that may limit those resources

3. The factors that may grow those resources

4. Alternatives to those resources.

Emerging Technologies

The growing �elds of systems engineering and developing circular rather than linear economics combine to
provide emerging technologies and practices for more broadly establishing sustainability in food supply chains
and providing improved and transparent means of modeling and evaluating them. Sophisticated modeling
techniques such as lifecycle analysis (LCA), technical-economic analysis (TEA), and agent-based modeling (ABM)
allow sustainability to be modeled on a farm-to-farm level, affording a bottom-up basis for an accurate overall
picture of total resource use in a complete supply chain.

Additionally, multiple forms of economic modeling, such as the WTP-MC curves mentioned previously, enable a
top-down approach to be simultaneously employed. From the comparison of bottom-up and top-down models,
anomalies in the alignment of these two or more modeled networks help identify the locations most likely to
deviate from the models. In these locations, extra attention can be paid to re�ne the models locally and also to
adjust the models overall. This type of multi-network anomaly detection can be used for sustainability along
adjacent (and equally important) topics of cyber-physical security, IoT, and other sensing, analytics, and
identi�cation of potential illicit trade and human traf�cking.20

From the perspective of putting a broad program in place, sustainability starts with using what is already
available; e.g., asset inertia or "sunk costs." Recognizing, for example, that the manufacturing sector has invested
trillions of dollars in existing equipment and processes means that sustainability experts will look at ways to
migrate these existing resources to improved resources without incurring higher costs (to the social, economic,
and environmental aspects of sustainability cost modeling). Where possible, sustainability can be adopted from
the ground up; for example, in creating carbon-negative infrastructure materials.21,22 Also, the approach of trying
to employ sustainability in the most dif�cult of environments (e.g., space�ight) and then being able to "back off"
the solution to the more mundane applications is attracting adherents.23 It is essential for businesses to consider
both offsetting strategies and also insetting, making processes and activities more ef�cient and, as a result,
reducing their environmental impact.“It is crucial to be able to rapidly identify all the services that
went into bringing an unsafe product to market when a food
recall is necessary and a forensic investigation is required.”

The Services Chain

In terms of delivering transparency, the services involved in getting food products to market is an area that we
believe is underdeveloped and receives little attention. The research division of the Asia-Paci�c Economic
Cooperation (APEC) examined Chile's services industries for wine and fresh cherries in 2015.24 It was remarkable
to learn that both sectors needed considerable services for a single-ingredient product. In the wine industry, for
instance, "a total of 70 services can be identi�ed in this value chain; 33 of which are more directly related to the
wine production phase, while 23 relate to the agriculture phase; an additional 14 services are transversal
operations that support all stages of the value chain."24

The cherry value chain consisted of 88 different services. Orchard establishment included seven services across
research and development for variety development, preparation and planting, and irrigation installation. Cherry
production included 20 services (agronomy, pest control, certi�cation, equipment and transportation, labor);
packing included 19 services (certi�cation, packaging, labor, information technology); marketing, distribution, and
sales included 12 services; and transversal services included 13 services (�nance, accounting, legal, human
resources, etc.).

How can the sustainability and credence credentials of the service providers be checked and veri�ed? How can we
be sure they are licensed, certi�ed, or authorized, and that their personnel are properly trained and competent?
How do we know they followed regulations in both the country of production and the countries to which they are
exporting, and used the proper treatments and chemicals? We strongly advise businesses to look into the services
needed to bring their products to market. It is crucial to be able to rapidly identify all the services that went into
bringing an unsafe product to market when a food recall is necessary and a forensic investigation is required. One
particular aspect of note is software as a service (SaaS) and robotics as a service (RaaS) with particular focus on
cyber security and vulnerability to cyber-attacks, particularly ransomware.
Veri�able Credentials

Veri�able credentials include many possibilities other than blockchain, which is a speci�c form of a distributed
ledger. Distributed ledgers are multi-party means of providing consensus through a distributed, synchronized,
shared record of digital data. Sequential digital signing by each sender/receiver pair in a supply chain has been
available for decades by providers and standards bodies such as GS1. Credentials can also be readily provided
through the use of digital signing (this can be used for any digital record, from code signing to document signing).
Public key signatures (PKI), distributed ledgers tied to transaction signatures, encryption within encryption, and
chains of nonces are additional sources of veri�able credentials.

Blockchain provides some non-equitable outcomes. For example, mining the next valid chain in a blockchain is
innately susceptible to resource (computing power) asymmetry, thus allowing much of the chain sequencing to fall
into the hands of those with the most computing power. Blockchain and bitcoin are also estimated to have the
equivalent carbon emissions footprint as the country of Sri Lanka, perhaps double that if all cryptocurrencies are
included. Given these facts, we recommend in general to keep credentialling both simple and sustainable: use
multi-factor authentication (which also helps in forensic analysis of cyberattacks since the attackers leave their
footprint on two or more networks simultaneously), and use tried-and-true PKI for authentication access control
and non-repudiation tasks in the food supply chain. Certi�cation scheme holders in the food industry who provide
credence veri�cation should investigate using the W3C "Veri�able Credentials Data Model v1.1" to facilitate digital
veri�cation of credence claims.25
Summary

Pressure to make sure that the world's food ecosystems are resilient, sustainable, and compliant with
environmental and human rights laws is growing. Embedding traceability, transparency, and trust in food supply
chains is also essential. The new German supply chain due diligence act,26 which went into force on January 1,
2023, is proof of this. The act mandates necessary steps to be taken by companies in Germany with 3,000 or more
employees in order to maintain human rights and environmental protection across their entire global supply
chains. The act establishes rigorous standards and promotes increased transparency. The actions and behaviors
required to get food sown, grown, harvested, processed, and distributed are largely unobservable by the buyers,
unless they have a constant local presence or engage in regular unannounced audits; therefore, companies will
undoubtedly face signi�cant compliance challenges and increased transaction costs. Audits, however, have their
limitations because they only offer proof for a certain moment in time.

There is little doubt that transparency and trust are essential to the success of future food supply ecosystems;
however, the delivery of these criteria in practice remains the subject of much debate.

References

4. Hofstede, Gert Jan. "Transparency in Netchains." EFITA 2003 Conference. Debrecen, Hungary, July 5–9, 2003.

5. Mol, Arthur P. J. "The Future of Transparency: Power, Pitfalls, and Promises." Global Environmental Politics 10, no. 3 (2010).

10. Schoenthaler, R. "Creating real-time supply chain visibility." Electronic Business, 29, no. 8 (2003): 12–12.

11. Ying, Kei Tse, Hua Tan Kim. "Managing product quality risk and visibility in multi-layer supply chain." International Journal of Production Economics
139 (2012): 49–57.

13. Kowalska, A. and L. Manning. "Food safety governance and guardianship: The role of the private sector in addressing the EU ethylene oxide
incident." Foods 11, no. 2 (2022): 204.

14. Islam, S., J. M. Cullen, and L. Manning. "Visualising food traceability systems: A novel system architecture for mapping material and information
�ow." Trends in Food Science and Technology 112 (2021): 708–719.

15. Manning, L., S. Brewer, P. J. Craigon, et al. "Arti�cial intelligence and ethics within the food sector: Developing a common language for
technology adoption across the supply chain." Trends in Food Science and Technology 125 (2022): 33–42.

16. Roy, V. "Contrasting supply chain traceability and supply chain visibility: Are they interchangeable?" The International Journal of Logistics
Management 32, no. 3 (2021): 942–972.

17. Ketkale, Harshwardhan and Steven Simske. "Encouraging Reuse in the Corrugated Packaging Industry Using Persuasion and Operant
Conditioning." Sustainability 14, no. 11 (2022): 6454.

18. Shadbolt, N., F. Olubode-Awosola, and B. Rutsito. "Resilience in dairy farm businesses: To bounce without breaking." Journal of advances in
Agriculture 7, no. 3 (2017): 1138–1150.

19. Lyubchich, Vyacheslav, Nathaniel K. Newlands, Azar Ghahari, Tahir Mahdi, and Yulia R. Gel. "Insurance risk assessment in the face of climate
change: Integrating data science and statistics." Wiley Interdisciplinary Reviews: Computational Statistics 11, no. 4 (2019): e1462.

20. Ordiano, González, Jorge Ángel, Lisa Finn, Anthony Winterlich, Gary Moloney, and Steven Simske. "On the analysis of illicit supply networks
using variable state resolution-Markov chains." Information Processing and Management of Uncertainty in Knowledge-Based Systems: 18th
International Conference (IPMU 2020). Lisbon, Portugal, June 15–19, 2020.

21. Boakye, Kwaku, Steve Simske, Dahl Winters, Brandon Eckard, Je� Hook, Travis Schultz, and John Yarborough. "Improving Kiln Feed Chemistry and
Overburden Wasting through Controlled Consistent Quarry Material Mix: A Case Study at Union Bridge Cement Plant." Journal of Cement Based
Composites 4 (2021): 5565.

22. Winters, Dahl, Kwaku Boakye, and Steven Simske. "Toward carbon-neutral concrete through biochar–cement–calcium carbonate composites: A
critical review." Sustainability 14, no. 8 (2022): 4633.

23. Iliopoulos, Nikolaos and Miguel Esteban. "Sustainable space exploration and its relevance to the privatization of space ventures." Acta
Astronautica 167 (2020): 85–92.

1. GS1. "GS1 Global Traceability Standard." Version 1.3.0. November 2012. https://www.gs1.org/standards/traceability/traceability/1-3-0.

2. U.S. Food and Drug Administration (FDA). "FSMA Final Rule on Requirements for Additional Traceability Records for Certain Foods."
https://www.fda.gov/food/food-safety-modernization-act-fsma/fsma-�nal-rule-requirements-additional-traceability-records-certain-foods.

3. Parris, Denise Linda, Jennifer L. Dapko, Richard Wade Arnold, and Danny Arnold. "Exploring Transparency: A New Framework for Responsible
Business Management." Management Decision 54, no. 1, (2016): 222–247. https://doi.org/10.1108/MD-07-2015-0279.

6. Molnár, Adrienn, Katrien Van Lembergen, Xavier Gellynck, Andras Sebok, and Attila Berczeli. "What Can We Learn from Best Practices Regarding
Food Chain Transparency?" 2011 International European Forum. Innsbruck-Igls, Austria, February 14–18, 2011.
https://ageconsearch.umn.edu/record/122030/?ln=en.

7. U.S. Department of Agriculture. "USDA Publishes Strengthening Organic Enforcement Final Rule." January 18, 2023.
https://www.usda.gov/media/press-releases/2023/01/18/usda-publishes-strengthening-organic-enforcement-�nal-rule.

8. U.S. Department of Agriculture. "Fraudulent Organic Certi�cates." https://www.ams.usda.gov/services/enforcement/organic/fraudulent-
certi�cates.

9. Manning, L. and A. Kowalska. "Considering fraud vulnerability associated with credence-based products such as organic food." Foods 10, no. 8
(2021): 1879.

12. Francis, V. "Supply chain visibility: lost in translation?" Supply Chain Management: An International Journal 13, no. 3 (2008): 180–184.
https://doi.org/10.1108/13598540810871226.

24. Asia-Paci�c Economic Cooperation. "Services in Global Value Chains: Manufacturing-Related Services." November 2015.
https://www.apec.org/publications/2015/11/services-in-global-value-chains-manufacturing-related-services.

25. W3C. "Veri�able Credentials Data Model v1.1." March 3, 2022. https://www.w3.org/TR/vc-data-model/.

26. Gesley, Jenny. Germany: New Law Obligates Companies to Establish Due Diligence Procedures in Global Supply Chains to Safeguard Human Rights and the
Environment. 2021. https://www.loc.gov/item/global-legal-monitor/2021-08-17/germany-new-law-obligates-companies-to-establish-due-
diligence-procedures-in-global-supply-chains-to-safeguard-human-rights-and-the-environment/.

Further Reading

Keogh, J. G. et al. "Chapter 68: Blockchain: An enabler for safe food in global supply networks." In Present Knowledge in Food Safety. 2022.
https://doi.org/10.1016/B978-0-12-819470-6.00008-1.

Keogh, J. G. and C. Unis. "Rethinking Future Food Chains: Systems Thinking and the Cascading Consequences of System Failures." Food Safety
Magazine June/July 2020. https://www.food-safety.com/articles/6695-rethinking-future-food-chains-systems-thinking-and-the-cascading-
consequences-of-system-failures.

Keogh, J. G. et al. "Optimizing global food supply chains: The case for blockchain and GSI standards." In Building the Future of Food Safety
Technology. 2020. https://www.sciencedirect.com/book/9780128189566/building-the-future-of-food-safety-technology.

John G. Keogh, M.B.A., M.Sc., is a strategist, adviser, and management science researcher with more than 30 years of executive leadership roles as

director, vice president, and senior vice president in global supply chain management, information technology, technology consulting, and supply chain

standards. Currently, he is Managing Principal at Toronto-based niche advisory and research �rm Shantalla Inc. and Professor of Practice at McGill

University Center for the Convergence of Health and Economics (MCCHE). His advisory and research focus is on transparency and trust in the food chain,

digital transformation, traceability, and recall.

Steve Simske, Ph.D., is Professor of Systems Engineering at the Colorado State University. In his 20+ years in industry, he has directed teams in research

on 3D printing, education, life sciences, sensing, authentication, packaging, analytics, imaging and manufacturing. His books, Meta-Algorithmics and Meta-

Analytics, address intelligent systems. Dr. Simske is the author of more than 450 publications and more than 200 U.S. patents. He is an IS&T Fellow and

the Steering Committee Chair for the ACM DocEng Symposium, which meets annually. He is an IEEE, NAI, IS&T, and CSU FIIE Fellow, and the Steering

Committee Chair for the ACM DocEng Symposium.

Louise Manning, Ph.D., is Professor of Sustainable Agri-Food Systems at the Lincoln Institute for Agri-Food Technology at the University of Lincoln. She is

passionate about food and farming and how they support communities large and small around the world and help them to thrive. She has had over 100

papers published in peer-reviewed journals, and has written and published many books for a range of audiences. Dr. Manning's research is focused on the

critical issues in society, food, and farming including sustainability, resilience, values, integrity, and trust. She works with academics, communities, industry,

and policy-makers to develop new thinking to address the challenges of today and the future.BACK TO CONTENTS

F O O D - S A F E T Y . C O M A P R I L / M A Y
2 0 2 3

https://www.gs1.org/standards/traceability/traceability/1-3-0
https://www.fda.gov/food/food-safety-modernization-act-fsma/fsma-final-rule-requirements-additional-traceability-records-certain-foods
https://doi.org/10.1108/MD-07-2015-0279
https://ageconsearch.umn.edu/record/122030/?ln=en
https://www.usda.gov/media/press-releases/2023/01/18/usda-publishes-strengthening-organic-enforcement-final-rule
https://www.ams.usda.gov/services/enforcement/organic/fraudulent-certificates
https://doi.org/10.1108/13598540810871226
https://www.apec.org/publications/2015/11/services-in-global-value-chains-manufacturing-related-services
https://www.w3.org/TR/vc-data-model/
https://www.loc.gov/item/global-legal-monitor/2021-08-17/germany-new-law-obligates-companies-to-establish-due-diligence-procedures-in-global-supply-chains-to-safeguard-human-rights-and-the-environment/
https://doi.org/10.1016/B978-0-12-819470-6.00008-1
https://www.food-safety.com/articles/6695-rethinking-future-food-chains-systems-thinking-and-the-cascading-consequences-of-system-failures
https://www.sciencedirect.com/book/9780128189566/building-the-future-of-food-safety-technology
https://www.food-safety.com/
https://www.food-safety.com/
https://www.food-safety.com/
https://www.food-safety.com/
http://www.food-safety.com/




https://indfumco.com/






AdCreative Missing.
(double-click to add)

Recent Episodes
Ep. 140. Dr. Martin Wiedmann: Pathogen Interventions to Advance Food

Safety

Ep. 139. Dr. Susan Mayne: CFSAN's Mission, Today and Tomorrow

Ep. 138. Jespersen and Wallace: Changing Culture by "Nudging" the

Frontline

Friedlander and Lasprogata: FDA and Industry Perspectives on FSMA

204

Ep. 137. Gurrisi and Rios: Fresh Express' Food Safety, from Farm to Fork

Ep. 136. Dr. Jovana Kovacevic: Mitigating Listeria through Innovation

Ep. 135. 2022: Year in Review and Look Ahead

The Podcast for Food Safety
Professionals
Produced by the Food Safety Magazine editorial team—the

leading media brand in food safety for over 20 years. Each

episode features news and trends, or another surprise

segment, followed by a conversation with a food safety

professional who shares their experiences and insights about

the important job of safeguarding the world’s food supply.

Access our library of over 150
regular and bonus episodes

New episodes posted twice a monthBrowse All Episodes

Click Below to Listen Now

Listen and subscribe on your favorite podcast player 
or visit our website: www.food-safety.com/podcast

https://www.food-safety.com/topics/288-food-safety-matters
http://www.food-safety.com/podcast




PROCESS CONTROL
By Ren Margolis-Dubow, Industrial Maintenance Lead, Rader Farms

Control, Monitoring, and
Validation of Fruit Chemical
Washing and Sanitizing Processes
Since di�erent foods require signi�cantly di�erent
wash methods, system design and sanitation process
guidelines must be carefully considered
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Critical food safety decisions are made every day by food processing employees from production workers to
management. The ultimate goal is to provide safe and reliable products that meet consumer demand. In an
increasingly automated world, empowering employees to make decisions based on real-time data is one of the
most important factors in ensuring security and productivity. Continual improvement and learning should be
baked into process development.

Whether establishing new processes or improving existing ones, clear and readily available frameworks help
employees understand the dynamic criticality of process control points. There is limited information on
establishing these systems, with much of the knowledge base existing in trade secrets. If the ultimate goal is total
food safety, then it is paramount to establish industry standards that are clearly articulated and widely accessible.

Let us take the example of water use for produce cleansing. Signi�cant evidence exists to support the washing and
sanitizing of fruits, from apples to grapes to raspberries. At the same time, water is extremely effective at
transmitting contaminants to fruit and vegetables, and has been linked to a number of pathogen outbreaks. Thus,
wash water itself can pose a signi�cant hazard. Since different foods require signi�cantly different wash methods,
system design and sanitation process guidelines must be carefully considered. In an effort to move toward clear,
shared industry standards, this article details methodologies for wash water and sanitizer application in food
processing facilities.Establishing Control Points

Before jumping into design and application, it is good to start by looking at the relevant standards and
regulations. In the realm of agricultural and processing water use, both Environmental Protection Agency (EPA)
and Food and Drug Administration (FDA) guidelines come into play. Under the Food Safety Modernization Act
(FSMA), FDA has issued regulations around produce safety. Excerpts from the two relevant sections appear below.

Referred to as "The Produce Rule," the �rst section is Standards for the Growing, Harvesting, Packing, and Holding
of Produce for Human Consumption.1 This applies to raw agricultural commodities (RACs) that are intended for
direct consumption.

Referred to as the "Preventive Controls Rule," the second section is Current Good Manufacturing Practice, Hazard
Analysis, and Risk-Based Preventive Controls for Human Food.2 This section describes guidelines for otherwise
processed produce. The preventive controls rule applies to facilities but not farms. Preventive controls must be
based on scienti�c and technical information and systematically validated for ef�cacy.

To adhere to the Preventive Controls Rule, it is important to establish effective and validated systems. We have
done this in my organization, and I share it here in the spirit of starting a public conversation to improve systems
in food production facilities. The general steps are as follows:

1. First, do initial testing and documentation before planning and constructing a system.

2. Second, take samples of the product and analyze for contaminants, including biological, chemical, physical,
and allergenic. Each type of contaminant requires an individual control methodology.

3. Next, document this methodology thoroughly for later comparison testing.

4. Finally, track results to be able to communicate the validity and effectiveness of such systems.

Many regulations address the types and concentrations of sanitizers. Different regulating agencies govern the use
of sanitizers based on the process stage and which sanitizers are used. Figure 1 illustrates which agencies are
responsible for regulating sanitation at different stages. It is easier and simpler, from a regulation standpoint, to
wash and apply while the product is still a RAC. As long as sanitizer concentrations are kept within a certain
range, sanitizers can be assumed to not count as an ingredient when used before the product is fully processed.

FIGURE 1. Agency Responsibility for Regulating Sanitation at Di�erent Stages

Produce Sanitizing Methodology

The primary purpose for sanitizers in wash water is preventing cross-contamination. Water is extremely effective
at spreading contamination between products. Fresh produce is typically the largest source of foodborne illness
outbreaks, often through pathogens such as Escherichia coli, Listeria monocytogenes, and Salmonella. However,
there is a growing trend of outbreaks being traced to processed fruits. Farm- and transport-level pathogenic
prevention only goes so far due to the open nature of farming. Removal of hazards at the food processing site is
important to consider when developing a multi-system plan of contaminant control. Although it may be counter-
intuitive, washing should be viewed as a high-risk point of potential contamination. Numerous new options are
available that allow sanitizing without washing; however, since many facilities still wash produce, this article will
focus on the methods to best control pathogens within a wash water environment.

A limited number of scienti�c studies speci�cally address wash water sanitizing. Available related evidence is
compiled here from multiple sub-sources to create general guidelines. Four chemical types are the focus of most
research: chlorine in the form of calcium or sodium hypochlorite (Cl), peracetic acid (PAA), chlorine dioxide
(ClO2), and ozone (O3).

Chlorine is commonly used as a wash water sanitizer in the processing industry due to its low cost, wide
availability, and proven effectiveness. It works by causing oxidative damage to cell walls and disrupting key
enzymes needed for pathogen growth, and has no residual sterilizing effect after application. However,
appropriate concerns have been raised about the harmful disinfection byproducts (DBPs) produced in sub-
reactions when chlorine interacts with organic matter. These sub-reactions result in signi�cantly lowered
concentrations after a relatively short exposure time. In a high-�ow system with high organic matter load, a large
amount of chlorine would need to be dosed to maintain sanitizing potential and will produce a signi�cant amount
of DBPs. There is carcinogenic potential in these byproducts, which led EPA to establish limit guidelines for
several DBPs, including trihalomethanes (THM) and haloacetic acids (HAA). Given the potential hazards of
chlorine with organic matter, other options should also be examined.

There is growing support for peracetic acid (PAA) for multiple reasons. First and foremost, it produces
signi�cantly fewer harmful byproducts than chlorine and breaks down more slowly when exposed to organic
matter. The mechanism of action for PAA is oxidation, and the sanitizing effectiveness of peracetic acid is largely
pH independent. Additionally, PAA continues to sterilize for hours after application, even when frozen. These are
distinct advantages in ef�ciency and healthfulness, compared to chlorination. Other, newer technologies have
emerged that should also be considered.

Non-chemical cold plasma is a new and highly effective technology that uses energetic, reactive plasma gas at a
relatively low temperature to deactivate a wide range of pathogens. Currently, however, the process is complex
and expensive, and it does not remove other types of contaminants. Also, the impact on food taste and nutrients
has not been studied as thoroughly to date as other methods.

Other notable approaches for disinfection include ultraviolet (UV) sterilization and ozone. The contact time
between produce and sanitizer must also be considered. For chemical-based wash water, a minimum of around 20
seconds of exposure time is recommended for most applications. Multiple methods can be integrated for more
effective, broad-spectrum sterilization (Table 1).

TABLE 1. Sanitizer Methods and their Sensitivity to Organic Matter
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Validation and Documentation

If the washing system is being considered as a control point with a need for high levels of measurable ef�cacy,
then quantitative metrics must be established. Guidelines3 were published by Gombas et al. in 2017 in the Journal
of Food Protection to validate control of cross-contamination during washing of fresh-cut leafy vegetables.
Recognizing that fruits are their own category with separate issues that are characterized by a lack of available
research, fresh fruit washing makes a good starting point to explore.

Gombas et al.3 outline three options for validation for fresh vegetables:

1. Use a test surrogate for the microbial hazard and establish clear proof that the hazard is prevented or reduced
by the sanitizing wash

2. Use sensors to ensure that critical levels of sanitizer are maintained, and focus on worst-case scenarios

3. Validate the placement of sensors and ensure that a critical level of sanitizer is maintained, regardless of
operating condition.

All of these are good ways of validating ef�cacy. In an ideal scenario, all three methods of validation would be
used. Here, we will focus on methods two and three. For validation of sanitizer concentration, several sub-
categories of testing methods can be employed:

1. Manual chemical testing by test strips or wet kit and manual dosing. The advantage here is low cost and
instantaneous results. Samples should be taken at a minimum hourly interval.

2. Partially automated testing with sensors and manual or �owrate-controlled dosing. Advantages include ease
of setup and ability to store continuous monitoring data. However, any deviation in sanitizer levels will need
to be manually corrected.

3. Fully automatic testing with sensors and remote-control dosing. Here, pay attention to end-to-end
automation of the process to reduce the possibility of human error and ensure high levels of consistency.
Deviation alarms, auto purging, and line stop can also be incorporated.

Regardless of the sanitizer testing and application method used, hazard testing should be conducted on a regular
basis, such as at the beginning of every shift. The most thorough method is to test on the production line before
washing, in the wash water, and post washing. This can and should be done in the initial study to determine the
sanitizer levels and contact time needed with the fruit. Typically, post-wash testing on a regular basis would be
suf�cient to prove that microbial levels are being controlled, as long as the dosing and level control systems are
functioning properly and are consistent. However, any deviation in the wash system must be thoroughly
documented and retested to ensure that levels return to normal before production continues. If this happens, a
failure analysis should be conducted, documented, and incorporated into the maintenance program to prevent
further issues.

The distinction between validation and veri�cation is also important. Validation focuses on determining if
implemented control measures are effective. Veri�cation is the process of ensuring that validation is carried out in
accordance with the hazard control plan and is providing usable results.

While it is easy to implement, using a simple stop-or-go response method for elevated contamination levels is
overly simplistic and does not aid in creating a culture of prevention. Validation should focus on driving process
and control improvement, rather than just generating raw data.

Which testing methods are selected and implemented should also be given careful consideration. The testing
methods are the only conduit to proper validation. Without proper validation, there is little to suggest that a given
plan is effective in reducing and controlling hazards. Testing guidelines should be not only clear, but also
meaningful in their approach to providing data that is actionable and easily understood. Training of quality
assurance staff is key in ensuring that hazards are recognized and understood. Common problem areas can be
identi�ed quicker and more accurately if staff know what to look for and why. With this heightened observation
and knowledge, staff can communicate more concretely with supervisors, who can then develop more effective
procedures for controlling identi�ed hazards. It can also bene�t processors to think outside of the scope of a
HACCP program to include whole-system analysis. There is often insuf�cient data to truly determine the
likelihood and direct danger of a hazard. More often, there is a vague concept of "bad" or "good" results.
Continuous analysis of consistent systems is the single most effective way of ensuring that the wash water itself
does not become a hazard. For example, we know that maintaining the temperature of food can prevent pathogen
growth, and we do not need to test every single product.

Swanson and Anderson4 offer helpful insight into the importance of in-process testing. In their 2000 article in the
Journal of Food Protection, they explained that in-process testing "provides more information than �nished
product testing," but note that "attribute-based acceptance testing is fraught with sampling issues."4 They go on to
describe some of the high stakes related to sampling:

Increasing the number of samples can reduce the probability of accepting a defective lot, but it cannot eliminate it
entirely. For example, if 10 percent of the sample units in a lot contain the hazard, the lot will be accepted six of ten
times when �ve samples are tested for the hazard. If 30 samples are tested, it will be accepted about �ve in 100 times
and less than one in 100 times if 60 samples are tested. Having Salmonella in 1 percent of a ready-to-eat product is
obviously unacceptable.4

Since we know water is excellent at transmitting contamination, we now see it is critical to identify and eliminate
the speci�c hazards in wash systems upfront (Figure 2).

FIGURE 2. Controllable Hazards in Fruit Water Wash Operations

System Design

Given all the potential hazards and the dif�culties inherent in testing, as many parts of the system must be
secured as possible. Sanitizer concentration and exposure time are critical components that can be controlled once
they are identi�ed. Dosing and maintaining acceptable sanitizer concentration and exposure time may also be the
most dif�cult parts to get right in washing systematization. With dynamically changing organic loads and high
throughput, careful chemical monitoring is needed. One historical go-to has been to nuke the water with high
doses and do a post-rinse; this is an antiquated method with less consistency and higher potential for harmful
byproducts than measured dosing and controlling application time.

Many commercially available sensors for monitoring sanitizer concentration exist, and they are fairly affordable. A
number of methods for actual washing are also available, from �ume systems to �oat tanks to simple spray bars.
The single most effective application method is full immersion of product with water agitation. With this method,
high overall exposure to sanitizing agents and long contact times improves chances of successful sanitization.
This method also provides the greatest chance for cross-contamination if sanitizer concentrations have not been
met, since the water can carry contamination between products.

In this article, we will focus on dosing systems and maintaining sanitizer concentration since they are critical for
preventing hazards. There are three common dosing system layouts (Figure 3):

1. Inline dosing: The most straightforward system, this setup features a water source, inline chemical doser,
and monitoring sensor that goes directly to the point of use. This is the easiest to setup and has the fastest
response time to inputs; however, if concentrations are out of speci�cation, this will show up very quickly.
Integrating some sort of automated line stop or alarm is recommended.

2. Recirculated system: Borrowed somewhat from swimming pool chlorine dosing designs, the recirculated
system can be effective if very high volumes or dynamically changing organic loads are present. A high-�ow
recirculated line feeds the point of use and circles back into a holding tank. An optional low-�ow recirculated
line can increase reliability due to the high throughput, allowing for more active monitoring. When chemical
is dosed in a high-�ow recirculated line, it can potentially waste a signi�cant amount of water. This can be
remedied, however, if the point of use is tied back into the low-�ow recirculated line.

3. Reuse system: Reuse systems are common on less critical applications, such as tray, lug, and pallet washing.
It typically involves multiple holding tanks that circulate the water through the point of use and back into one
tank at a time while the other tank is �lling. A secondary doser can be �tted on the tanks to maintain level,
but if the tanks are switched often enough (such as hourly), it is typically more feasible to maintain proper
sanitizer concentrations.FIGURE 3. Common Dosing System Layouts

Takeaway

Given all the potential hazards in fruit washing and the intricacies of the different approaches to mediating or
mitigating these hazards, it becomes clear that establishing a hazard-controlled, safe wash water system can be
time-consuming and require investment on both the operations and quality side of processing. To establish such a
hazard-controlled wash-water system, it is critical to know the scope of the targeted hazards. The process for
doing so can be summed up in four steps:

A system is only as strong as its weakest link. After the entire system is designed and ready to be implemented,
create a training program to educate employees on the identi�cation and communication of hazards. Everyone
who works in a processing facility should be aware of potential hazards and how to prevent them. With a whole-
team, whole-process approach, we can meet regulations, minimize food contamination, and maintain business
pro�tability.

1. Hazard analysis: Identify presented and predicted hazards, and test for pathogenic contamination.

2. Development of controls: Is washing required? If it is, how can contamination be prevented from entering
the wash water itself?

3. System implementation: Consult all involved parties on what kind of system will work best for the given
application. Not only supervisors, but also line workers, will have important information for such a
discussion.

4. Post-install validation: Test for system ef�cacy. Is the sanitizing process working effectively? If not, what
can be changed?

Resources for More Information

One potential resource for designing high-�ow chemical dosing systems is the American Water Works Association
(AWWA). AWWA offers a manual providing detailed information on the design and operation of chemical feed
systems for water and wastewater treatment, including guidance on the selection and sizing of equipment, the
calculation of feed rates, and the control of chemical dosing.

Additionally, industry associations and trade organizations can be a useful source of information on the design of
high-�ow chemical dosing systems. For example, the National Association of Chemical Distributors (NACD)
provides a range of resources and guidance on the safe handling and use of chemicals in industrial applications,
including information on chemical dosing and handling.
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FOOD SAFETY INSIGHTS
By Bob Ferguson, President, Strategic Consulting Inc.

How the Food Traceability Rule
will Impact Food Processors—
Part 2
Food processors are certainly aware of FDA's Final
Food Traceability Rule, but many are not sure how they
will be a�ected by itImage credit: AzmanL/E+ via Getty Images

SCROLL DOWN

In Part 1 of this series, published in the February/March 2023 issue of Food Safety Magazine, we reported on the
reaction we received to the U.S. Food and Drug Administration's (FDA's) Final Food Traceability Rule that was
released late last year.

We learned that food processors were certainly aware of the new Rule, but many were not sure how they would be
affected by it. Roughly one-third of the people we heard from said that they produced products on the Food
Traceability List (FTL) and, therefore, would be directly affected by the requirements of the Rule. We also found
out that as many as two-thirds of those we heard from suggested that being directly affected by the Rule ultimately
may not matter much, as they expect that the requirements of the Rule will come to apply to other foods not on
the FTL.

Many of the comments and questions we received were largely along the lines of, "Exactly what does this mean for
us, and what will we have to do to comply?" Due to the uncertainty of what exactly is required, we also heard many
comments related to what help might be available for processors to better understand the requirements, as well as
FDA's expectations and how we can hear those answers directly from the FDA. Processors want to know, "What is
the impact on my company and my operations?"

Anticipating these comments, we asked in our survey, "What do you wish the FDA understood about the impact of
the Food Traceability Rule?" (Figure 1).FIGURE 1. What Do You Wish FDA Better Understood about the Impact of the Final Food Traceability Rule?
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In the direct answer to our question, roughly one-third of respondents mentioned that they had speci�c food
processing issues that would arise or be impacted by the Rule (Figure 1). Twenty-eight percent said the agency
needed to consider the impact of the Rule on small businesses, and the remaining one-third had questions for
FDA about the agency's enforcement position, the training that may be needed, what resources and training
assistance will be available from the agency, how the documentation requirements will work, and similar issues.

As to the �rst issue of speci�c food processing segments impacted, a food safety specialist at a fresh produce
packager mentioned, "Most fresh produce products fall under the FTL, yet FDA does not have a solid grasp on how
fresh produce is traced. In the proposed Rule, they seemed to be looking for case-level traceability, which is not
doable."

Another packaging company director of quality mentioned the complexities when dealing with multiple suppliers
in a production process. He said, "Supply chain availability can sometimes require a manufacturer to pivot to a
different supplier. Subtle differences, like diced tomatoes versus whole tomatoes, often prevent us from being able
to do so because the ingredient deck of the �nished product must specify the tomato's form. Oftentimes, whole
and diced are both used, and so both must be listed accordingly. It doesn't consider that during the manufacturing
process, the whole tomatoes break down and become indistinguishable from the diced, essentially making the
ingredient description irrelevant, not to mention misleading. Allowing for 'tomatoes' to be listed without
identifying the form would allow more �exibility and keep production lines moving. Downtime often comes when
we are waiting on ingredients."

Another quality assurance/quality control manager in a processed food facility echoed this complexity, saying,
"Mixed production facilities such as ours use the same products across multiple streams in large quantities and
need to have several suppliers for some production runs."

The impact on small businesses is another area where processors wish FDA had a better understanding. Many
people indicated this concern with a concise, "We wish they understood the impact this will have on small
businesses; we are already struggling to comply with existing requirements."

A key element of the Rule is for processors to have the ability to produce lot traceability records within 24 hours of
a request for those records from FDA. Survey responses on readiness to comply with this element may be an
indication of processors' con�dence in their current abilities, with 90 percent of survey respondents saying they
have that capability now (Figure 2).FIGURE 2. If Requested, Can You Produce Supply and Product Traceability Data Within 24 Hours?
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One dairy quality assurance/quality control manager added, "I imagine, for some companies, meeting the new
requirements in three years could be dif�cult to achieve. Some small companies might have trouble [affording the]
software that would make traceability more ef�cient…" Another comment, also from a dairy specialist, reinforced
this idea: "It will be dif�cult for smaller companies to produce required documentation."

So, what are companies using to gain this capability? We asked that too, of course!

Roughly one-third said they were using a commercial software program or an off-the-shelf module for their
current enterprise resource planning (ERP) system (Figure 3). The next two responses saw 19 percent reporting
that they were using spreadsheets, and 19 percent saying they had their records on paper. Together, these two
categories of relatively "manual" recordkeeping accounted for the largest subset of systems reported being used.

FIGURE 3. What Supply Chain Tracking/Traceability System Do You Use Now?
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One quality assurance/quality control manager of a dietary supplement contract manufacturer said that they would
have no trouble tracking their raw materials and ingredients to their origin with their existing systems and
programs. "We looked at existing systems and programs, and we found that each had gaps in what we needed. So,
we worked with an independent design company, and we built our own system to meet our needs." Once that
system is ready, he indicated that tracking their products back to the source would be possible even within the 24-
hour time target set by the Rule. "We even purchase certain ingredients from domestic brokers, but we get all of
the tracking data from them on the origin of the products." The main issue to overcome in their situation arises
when they sell it to their customer—the brand owner. "The data on the distribution from our customer to the store
and then to the end customer is not available to us," the manager noted.

Another director of quality assurance at a contract manufacturer mentioned that all of their current records are
still on paper. "We have looked at a number of the commercially available options, and we think one of those—
especially those that are a 'bolt-on' to our current ERP system—may work well for us." The issue he mentioned that
is holding them up from fully implementing the new module is its cost. "Our issue is the not only the outright cost
of the software and installation itself, but those costs combined with the continuing high costs we are facing in
other areas—such as supply chain shortages and the high prices we are continuing to pay for logistics—makes it
dif�cult to take on anything else. We keep waiting for our supply and logistics costs to return to normal, but it
seems that once these costs went up during the supply chain crisis, there has been no incentive to reduce costs
since, and that takes resources from other projects."

Other companies that have already implemented traceability systems and new software programs commented
about the lack of standardization of the software packages and the form of reports expected by FDA. Although the
speci�c requirements of the Final Food Traceability Rule are not yet in force, several said that they have had issues
with explaining what their systems collected in terms of supply chain data and how some inspectors had trouble
accepting the format of the reports they produced. This lack of standardization may make communication and
meeting expectations of the Rule more dif�cult during an inspection.

These are just a few examples of what companies are doing to prepare for compliance. This still leaves open the
question of "Am I covered by the Rule, and do I have to comply?" Recall in our February/March edition of Food
Safety Insights that about one-third were not sure if the Rule applied to them. Furthermore, more than one-half
expected that the Rule will ultimately apply to foods other than those on the FTL, expanding the applicability of
the Rule and potentially impacting more processors than expected.“FDA has released a decision-tree tool on its Food Traceability
Website that allows companies to go through a series of
questions to determine if they are entitled to an exemption to
the Rule."

As part of its outreach and education on the requirements of the Rule, FDA has released a decision-tree tool on its
Food Traceability Website that allows companies to go through a series of questions to determine if they are
entitled to an exemption to the Rule. Using what I learned in my interviews, I decided to try out this program.
Now, certainly a caveat is in order. I took the information I was given in the interviews and applied that to the
decision tool. I understand that what I learned in a 30-minute interview does not make me well versed with the
particulars of any processor's or distributor's operations. In many cases, I had to estimate the correct input for the
tool. These examples should be viewed as an illustration of the use of the decision tool and not as a de�nitive
answer for anyone's particular situation. Nonetheless, this exercise was an interesting experience.

In the case of the processor mentioned earlier that works with both whole and diced tomatoes, they reported that
they used a validated thermal process to treat the incoming product. Assuming that their validated process meets
the Rule's requirement to comply with 21 CFR 112.2(b) to reduce the presence of microorganisms, and that
process is used on all of their products, the FDA decision-tree tool seems to suggest that they should qualify for an
exemption because of this kill step. This does not solve their labeling issue, but it may offer the possibility of a
simpler option for compliance with the Rule.

In the February/March column, we also discussed the case of a nonpro�t food bank distributor. In describing their
operation, they said, "We are a nonpro�t food bank distribution center… and we do not change or process the food
while in our possession."

In running this case through the decision tool, it takes about �ve steps to arrive at the answer that this nonpro�t
distributor may not qualify for an exemption if they distribute any products on the FTL. Since they "take physical
possession" of the food and it is for distribution and not "personal consumption," the decision tool reports that
they are not quali�ed for an exemption under "personal consumption, holding food for speci�c consumers." On the
other hand, the distributor may be eligible for an exemption if all of the foods that they distribute are "rarely
consumed raw," as de�ned in the Rule. This illustrates another of the complications of determining whether an
entity quali�es for an exemption—there may be multiple paths to explore.

This exercise was used only as an illustration of how many questions may arise in determining which companies
are subject to the Rule and much will depend on their speci�c situations. It does, however, illustrate that you will
need to do your homework on your own, using all of the details of your speci�c operation to �nd out what you will
be required to do to comply.

It is probably a good thing that we have three years.
Bob Ferguson is President of Strategic Consulting Inc. and can be reached at bobferguson9806@gmail.com  or on Twitter at @SCI_Ferguson.

BACK TO CONTENTS

F O O D - S A F E T Y . C O M A P R I L / M A Y
2 0 2 3

https://digitaledition.food-safety.com/february-march-2023/column-food-safety-insights/
mailto:bobferguson9806@gmail.com?Subject=
https://twitter.com/SCI_Ferguson
https://www.food-safety.com/
https://www.food-safety.com/
https://www.food-safety.com/
https://www.food-safety.com/
http://www.food-safety.com/


REGULATORY REPORT
By Linda J. ODierno, Outreach Specialist, National Aquaculture Association; Michael Ciaramella, Seafood Technology

Specialist, New York Sea Grant; and Bob Rheault, Executive Director, East Coast Shell�sh Growers Association

Guiding Principles of Shellfish
Safety
The harvest, holding, transport, and sale of shell�sh
are tightly regulated in the U.S. to reduce the risk of
foodborne illness to consumers

Image credit: Kameleon007/iStock / Getty Images Plus via Getty Images

SCROLL DOWN

People have been enjoying clams, oysters, and mussels for thousands and thousands of years. In fact, the ancient
Romans actually farmed oysters. Today, almost all of the molluscan shell�sh (clams, oysters, and mussels) sold
come from farms or aquaculture where the shell�sh are raised under semi-controlled conditions.

Molluscan shell�sh farms can operate in a variety of ways, using several different production methods. In general,
shell�sh are grown either on-bottom, where juvenile shell�sh are planted directly on the sediment, or off-bottom,
where shell�sh are placed in racks, bags, or cages that are suspended or off-the-bottom lifted. In some situations,
those structures are located in the intertidal zone, which means the shell�sh are covered during high tide and are
exposed during low tide. This makes it easier to perform routine maintenance. While shell�sh larvae and juveniles
can begin their lives in tanks, �nal grow-out to market size typically occurs in natural water bodies in coastal
areas.

Microscopic shell�sh larvae can be collected from the wild, but shell�sh growers more commonly rely on
hatchery-produced seed. In the hatchery, sperm and eggs from spawning adults are mixed. Larvae continue to
grow in nursery systems, where they are fed high concentrations of cultured microalgae.

When the animals are large enough, they are transplanted into approved growing waters. Since they are �lter
feeders, they feed on the natural algae in the water column. No additional feed, fertilizers, drugs, or chemicals are
used. Once transplanted, farmers often implement a variety of methods to protect them from predators like
star�sh, crabs, snails, and �n�sh.

Shell�sh positively impact the environment by removing algae from the water column. This improves light
penetration and incorporates the excess nitrogen and phosphorous, which promotes algae growth, into their
tissues and shells. Too many algae in the water column result in lower available oxygen. Overall, the removal of
excess nutrients and algae improves water quality, and the structures created by large shell�sh beds provide
habitat and hiding places for juvenile �sh and other marine organisms. This adds to biodiversity, which is a
cornerstone of a healthy ecosystem.

According to the Woods Hole Oceanographic Institute, an adult oyster can �lter as many as 50 gallons of water per
day, while an adult clam can �lter up to 24 gallons per day, depending on environmental conditions.1 In many
areas, such as Chesapeake Bay and New York Harbor, environmental groups are actively planting shell�sh beds to
restore wild populations and improve water quality. According to the Chesapeake Bay Foundation, the oysters in
the Bay could once �lter a volume of water equal to that of the entire Bay (about 19 trillion gallons) in a week.
Today, it would take the remaining Bay oysters more than a year.2

During the 19th and early 20th centuries, oysters were extremely popular in many cities, where they were enjoyed
by the rich and poor alike. They were sold by street vendors much like hot dogs are sold today. City streets were
dotted with popular oyster cellars. Business was booming, but then public health of�cials noticed an uptick in the
number of reported cases of illness associated with the consumption of raw shell�sh. Shell�sh are �lter feeders
and may concentrate microorganisms (bacteria and viruses), as well as natural toxins and chemicals, if they are
present in the growing waters. This can pose serious risks to consumer health and safety, since oysters are often
consumed raw and whole.

In 1925, the Surgeon General of the U.S. Public Health Service called a meeting to develop control measures to
protect the public. That meeting led to the development of rules to improve sanitation in the shell�sh industry.
Those rules gave rise to the present National Shell�sh Sanitation Program (NSSP).

The current NSSP dictates uniform requirements that every state must meet with federal oversight provided by the
U.S. Food and Drug Administration (FDA). Several other agencies provide advice and consultation including the
Environmental Protection Agency (EPA), the Fish and Wildlife Service, the National Oceanic and Atmospheric
Administration (NOAA), the U.S. Department of Agriculture (USDA), and the Army Corp of Engineers.

The NSSP requires states to maintain minimum sanitation standards addressing issues such as water quality
monitoring, harvest area enforcement, training of harvesters and dealers, processing, shipping, and handling.
These controls were established to create standard best practices for growing and harvesting shell�sh to ensure
safe consumption and distinguish shell�sh harvested as food from those planted for environmental restoration.
“Dealers are required to conduct a hazard analysis to identify
potential food safety hazards for each type of shell�sh they
handle and identify points in their process where those hazards
can be controlled.”

Shell�sh Safety Programs

All shell�sh must be sold through a licensed dealer, and every dealer is required to have appropriate training in
the principles of Hazard Analysis and Critical Control Points (HACCP), develop a HACCP plan in accordance with
the Seafood HACCP Regulation (21 CFR 123), and adhere to Good Manufacturing Practices (GMPs). The HACCP
regulation requires all producers to develop and implement a preventive food safely plan (HACCP plan) that
identi�es and controls potential hazards associated with their shell�sh and how they are handled and processed.

GMPs ensure that dealers follow dozens of speci�c requirements covering issues such as facility water quality and
use; employee hygiene; shell�sh plant sanitation; equipment sanitation, use, and maintenance; plant construction
and maintenance; appropriate storage of potential chemical contaminants; and control of pests. Shell�sh
harvesters must be licensed by the shell�sh control authority in each state. The authority is responsible for
ensuring that HACCP and GMP requirements are met under the guidance of the NSSP model ordinance. That
license ensures that shell�sh are harvested from approved waters and are handled in a safe manner.

The HACCP System

The harvest, holding, transport, and sale of shell�sh are tightly regulated to reduce the risk of foodborne illness to
consumers. All seafood processors, including those who hold and transport shell�sh, are required to be in
compliance with the Seafood HACCP regulation (21 CFR 123). All producers are required to develop and
implement a HACCP plan, which is a preventive food safety plan meant to proactively identify potential hazards
and establish controls to prevent them from occurring.

Dealers are required to conduct a hazard analysis to identify potential food safety hazards for each type of
shell�sh they handle and identify points in their process where those hazards can be controlled. The hazard
analysis should identify hazards that can occur both inside and outside the processing facility, including before,
during, and after harvest.

Every HACCP plan includes seven components:

Time and temperature considerations are another important component of maintaining shell�sh safety and a
crucial part of any HACCP plan. Small levels of bacteria are naturally present in shell�sh and do not cause a health
hazard. However, when shell�sh are handled improperly, those small amounts could grow and result in human
illness. Preventing signi�cant bacterial growth is achieved through temperature control.

The HACCP system is not a standalone program. Dealers must also comply with prerequisite programs to ensure
safe and sanitary food production. All food processors are required to abide by current Good Manufacturing
Practices (cGMPs). Dealers are also required to develop adequate sanitation procedures and keep records of their
sanitation practices.3

1. Hazard analysis: Production, harvest, and processing methods are analyzed to identify all potential food
safety hazards that could occur in a facility, species, and the products produced

2. Critical control points: Producers must identify speci�c points in their process where the potential hazards
can and will be controlled

3. Establishment of critical limits: Minimum or maximum thresholds necessary to control a hazard must be
established

4. Monitoring procedures: Monitoring procedures must be instituted to continually ensure that identi�ed
critical limits are met

5. Corrective actions: Actions are identi�ed to address deviations from critical limits

6. Recordkeeping systems: Producers must keep records of all monitoring, veri�cation, and corrective actions
taken

7. Veri�cation procedures: Producers must implement veri�cation procedures to validate that the selected
controls are effective (e.g., equipment accuracy checks and calibration).

Food Safety Modernization Act

The Food Safety Modernization Act (FSMA) of 2011 expanded the food safety requirements speci�c to seafood
producers. GMPs were updated to include more controls related to allergens, cross-contamination, training, and
training records for staff. In addition, FSMA's Final Rule on Sanitary Transportation of Human and Animal Food
was published in the Federal Register in 2016. This rule focuses on ensuring that all foods are transported safely
and emphasizes the importance of training programs and training records.

National Shell�sh Sanitation Program (NSSP)

Since shell�sh are often consumed raw, extra precautions have been established to help ensure that they are safe
for consumption. In addition to the mandatory FDA Seafood HACCP program, the National Shell�sh Sanitation
Program (NSSP) is the federal and state cooperative program overseen by FDA and the Interstate Shell�sh
Sanitation Conference (ISSC) for the sanitary control of shell�sh sold for human consumption. FDA provides
formal oversight to ensure that all states meet uniform minimum guidelines.

The ISSC provides a formal structure for state regulatory agencies. Participants in the ISSC include state agencies,
FDA, EPA, NOAA, and the shell�sh industry.The ISSC publishes and regularly updates the NSSP Model Ordinance,
which provides minimum standards to help ensure that shell�sh have not been adulterated during cultivation,
harvest, processing, shipping, or handling.4

The model ordinance helps ensure uniform regulation of shell�sh production and harvesting across the nation.
Each state designates a shell�sh control authority that is responsible for monitoring and enforcing the model
ordinance. State agencies, in cooperation with FDA, administer a certi�cation program requiring wholesale
shell�sh dealers to harvest, handle, process, and ship shell�sh under sanitary conditions and maintain records
verifying that the shell�sh were harvested from approved waters. Strict temperature control regimes, maintaining
shell�sh below 45 °F (7.2 °C), are outlined in the NSSP model ordinance and required of all shell�sh dealers.

“Shell�sh harvested from restricted waters must undergo either
a relay or a depuration program to help ensure that pathogens
and toxins are removed before they can be marketed.”

Shell�sh Harvesters

Shell�sh harvesters must be licensed by the designated state shell�sh authority. Harvesters are required to
complete a training program that covers safe practices for the harvest, handling, and transport of shell�sh to
prevent contamination, deterioration, and decomposition. Harvesters who pack shell�sh for sale and distribution
are also considered dealers. Dealers are required to acquire a separate certi�cation, which can be obtained only
after an onsite inspection is completed and the inspector con�rms that the dealer has an effective HACCP plan and
sanitation procedures in place. Dealer certi�cations must be renewed annually. They are also responsible for
appropriate tagging of shell�sh and must sell only to a certi�ed shell�sh dealer. They must provide that dealer
with trip records that include time and temperature information.

Interstate Shell�sh Shippers List

To ensure that shell�sh on the market in the U.S. are harvested and handled in accordance with NSSP guidance,
FDA manages and publishes a list of certi�ed dealers monthly. The Interstate Shell�sh Shippers List5 indicates
those companies certi�ed by recognized regulatory authorities to ship shell�sh in accordance with the uniform
sanitation requirements outlined in the NSSP model ordinance.

Shell�sh Growing Waters

Approved growing waters are designated by the state shell�sh authority—the agency responsible for regulating
shell�sh harvest and aquaculture. Approved waters are monitored regularly to ensure adequate water quality with
low concentrations of pathogens and other toxins. This is crucial to ensure that shell�sh are safe for consumption,
as they are �lter feeders and can pick up toxins and bacteria from the water.

Growing waters are routinely inspected by state agencies and can be classi�ed as approved, conditionally
approved, or restricted. Shell�sh from approved waters can be marketed directly. Conditionally approved waters
are open when water quality conditions permit. For example, waters may be closed during periods of heavy rain
and increased runoff. Shell�sh harvested from restricted waters must undergo either a relay or a depuration
program to help ensure that pathogens and toxins are removed before they can be marketed. In a relay program,
the shell�sh are transplanted to approved waters for a speci�ed amount of time before they can be harvested. In a
depuration facility (Figure 1), the shell�sh are held in a strictly regulated arti�cial environment until they are
thoroughly purged of any potential chemical or bacterial hazards that may be present. States routinely patrol
shell�sh areas to help ensure that product is being harvested appropriately by licensed shell�sh growers and
harvesters.

FIGURE 1. Shell�sh Depuration Facility

Shell�sh Tags

All bivalve molluscan shell�sh (clams, oysters, and mussels) must be tagged with information about when they
were harvested, who harvested them (name and address), and where they were harvested. The tag must also
include the shell�sh shipper's number. This helps ensure that shell�sh are harvested from approved waters by
licensed harvesters. It also allows investigators to trace the source of any shell�sh implicated in an illness or
outbreak. An outbreak is de�ned as two or more illnesses traced to the same source.

Traceability is a key component of the shell�sh sanitation program. Tags must remain attached to the carton, bag,
or container until it is emptied or retagged. Once the container is empty, the tag must be kept on �le for an
additional 90 days. This system allows for traceability in the unlikely event of a shell�sh-related illness. The
shell�sh tag also contains a warning message for high-risk individuals.

If someone becomes ill from consuming shell�sh, then the tagging requirements outlined in the model ordinance
allow states to quickly identify the waters from which those shell�sh were harvested. The potentially
contaminated harvest area can be closed immediately for testing, and other potentially affected shell�sh can be
traced, recalled, and removed from the market or destroyed. All buyers must ensure that their shell�sh are
properly tagged and come from a certi�ed dealer.

High-Risk Groups and Raw Molluscan Shell�sh

Molluscan shell�sh, including clams, oysters, and mussels, are �lter feeders and can accumulate marine bacteria
and viruses. Vibrio parahaemolyticus and Vibrio vulni�cus are two of the most common marine bacteria that can
cause gastroenteritis. Both are naturally occurring in the marine environment and are not associated with
pollution. They are often found in warmer southern waters and during the summer. Vibrios can also be carried by
�n�sh, shrimp, and crabs, but they are easily killed by cooking. These organisms can cause fever, chills, vomiting,
abdominal pain, nausea, and other gastrointestinal symptoms. In a few high-risk individuals, the symptoms may
be more severe or even life-threatening.

Although these pathogens occur naturally in the marine environment, they are often in low concentrations.
However, once shell�sh are harvested, improper handling—speci�cally exposure to temperatures above 45 °F (7.2
°C)—can result in rapid growth of harmful bacterial pathogens. The strict regulatory oversight governing the
harvest and sale of shell�sh in the U.S. helps ensure that this does not occur, but it is also important for buyers to
understand and properly handle shell�sh.

High-risk individuals include those who may have compromised or weakened immune systems due to a variety of
health conditions, as well as people over 65 years of age, pregnant people, and young children. Those individuals
should not eat raw or partially cooked �n�sh or shell�sh. Since thoroughly cooking oysters, clams, mussels, and
�n�sh will destroy bacteria, vulnerable populations can continue to enjoy these seafoods in fully cooked
preparations.
Harmful Algal Blooms (HABs)

Algal blooms occur when colonies of speci�c, naturally occurring microalgae grow rapidly. Algae make up the
bottom of the food web and are an important source of food for marine animals. While not all algal blooms are
harmful, some algae produce harmful toxins. When these toxin-producing algae grow to high concentrations, the
toxins produced rise to high levels. At these levels, they can harm marine life and cause illness in humans.

Since the population of algae is so large during a bloom, the water can change color. The color varies depending
on the species growing, with red, green, and brown being the most common. Cooking does not destroy the
harmful toxins produced by some algae, so this can even be a concern in cooked shell�sh. When HABs are
identi�ed, growing areas are immediately shut down.

In summary, clams, oysters, and mussels have an impressive nutrient content and can play an important role in a
healthy diet. They are naturally low in calories, high in good-quality protein, and an important source of vitamins
and minerals. In the U.S., extensive shell�sh safety regulations help ensure that shell�sh is safe for human
consumption.References
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BACK TO BASICS
By Jessica Holthaus Badour

Regulatory Partners Expand Recall
Integration Efforts Nationwide
The 2022 Recall Integration Partnership Project
expanded upon critical state and federal partnerships
to improve response capabilities during recall events

Image credit: rodclementphotography/iStock/Getty Images Plus via Getty Images

SCROLL DOWN

Food recalls are a public health challenge shared by the U.S. Food and Drug Administration (FDA), regulatory
partners, and industry. Federal and state partners work together with industry to ensure prompt, effective
responses to recalls. When regulatory stakeholders understand one another's roles, resources, and authorities,
they can collaborate effectively at the local, state, territorial, tribal, and federal levels, and recalls can be processed
faster and more ef�ciently—helping keep potentially dangerous products away from consumers.

With that in mind, a collaborative recall project took shape in Georgia amid the pandemic in 2020. Utilizing virtual
meeting platforms, the FDA Of�ce of Regulatory Affairs (ORA), along with state recall coordinators and their
leadership teams, took a closer look at the existing regulatory recall response efforts in the state of Georgia and
where collaboration was present among state and federal agencies. They con�rmed that, while certain regulatory
roles may overlap, more effective coordination and collaboration can prevent duplicative efforts. Better
coordination and collaboration helps save time, improves information sharing, and decreases the burden on the
recalling �rm(s) to provide the same records to multiple agencies.

After creating a pilot template project in 2021, the recall collaboration expanded to a larger network in 2022. The
feedback from the original participants, as well as the seven additional partner pairings in 2022, strengthened the
project to enhance future partner integration efforts with the goal to better protect consumers during a recall
(Figure 1).

Katie Blackshear, Consumer Safety Of�cer with ORA's Of�ce of Partnerships, is also the Co-Chair of the
Partnership for Food Protection (PFP) Surveillance, Response, and Post Response Workgroup (PFP/SRPR) and
headed up the project. Formally named the Recall Integration Partnership Project (RIPP), Blackshear led the
project team throughout the pilot project in 2022. Project participants included �ve FDA human and animal food
operating divisions and seven state food protection programs (12 entities in total). The participating agencies
facilitated multi-faceted discussions around recalls and provided feedback to measure the impact of the project.FIGURE 1. Successes Achieved by the Recall Integration Partnership Project (RIPP)

Background: Tracing it Back

The Georgia Department of Agriculture (GDA) and FDA/ORA already had a strong and well-established
relationship prior to this shadowing project. However, increasing communication between the two agencies' recall
coordinators in Georgia from 2020 into 2021 immediately enhanced the way recalls are handled.

Together, areas for improvement were identi�ed while highlighting enhanced domestic mutual reliance (DMR)
and integrated food safety efforts between the two regulatory agencies, including:

The project expands upon important relationships that preexist among state and federal recall coordinators
nationwide. This ensures awareness of how different state/federal partner agencies operate, their individual
resources, unique authorities and expertise, and how they can maximize information sharing while protecting
commercial and con�dential information.

More rapid sharing of information

Uni�ed state/federal calls with industry during a product recall

Clearer expectations of roles and responsibilities

Collaborative regulatory activities through more frequent discussions

Identifying opportunities to shorten the timeframe between notifying regulatory entities or consumers of a
potential recall, investigating the root cause, and taking regulatory action by having all partners at the table
from the beginning.

Expanding Recall Enhancements: Tracing it Forward

In 2021, the concept of integrating recall coordination among federal and state regulators became a strategic goal
of the Partnership for Food Protection (PFP), an organization comprising dedicated professionals with roles in
food protection and public health working toward the goal of an integrated food safety system. As the PFP's 2021–
2026 strategic plan was �nalized, the organization's leadership added recall shadowing as an objective to develop
a model for broader implementation and to continue sharing lessons learned. This was the genesis of the Recall
Integration Partnership Project (RIPP).

"The Recall Integration Partnership Project resulted in improved understanding and increased collaboration
among FDA and our partner agencies. Building upon the success of this pilot project, our plan is to proceed with
several strategic initiatives to socialize the project's model and framework and encourage duplication by other
agencies," said Michael Dutcher, D.V.M., Deputy Director of the Of�ce of Human and Animal Food Operations at
FDA's ORA. "Doing so will strengthen and enhance the cohesiveness and effectiveness of the integrated food
safety system during food recalls. This enhanced partnership bene�ts industry by supporting a more agile and
coordinated joint recall response by leveraging each other's respective regulatory enforcement capabilities to
further protect the health of the public, which is our top priority."

In the �rst half of 2022, the PFP/SRPR coordinated with several FDA ORA recall staff, along with seven state food
regulatory programs to develop a framework for implementation to enhance recall communication and
collaboration in other regions.

"The lessons we've learned from the recall regulatory partner activities have helped us to better communicate,
integrate, and leverage our authorities and resources with our state, local, tribal, and territorial partners in a
complex and integrated food safety system, which is consistent with our domestic mutual reliance efforts," said
Tim Mueller, Director of the Division of Integration at FDA's ORA. "Leveraging best practices in our domestic
partnership agreements enables us to strengthen our programs to support industry's compliance with recall
requirements, while also strengthening recall effectiveness. We'll continue to use our authorities and these
strategies to rapidly remove adulterated and misbranded food from the marketplace to best protect consumers."

The division/state pairs were provided best practices, tools, and templates designed by the PFP to utilize
throughout the pilot. The project aimed to increase collaboration, share lessons learned, and glean feedback to
drive improvements for the idea of a model template. Pre-assessments completed by individual participants were
designed to capture existing relationships and knowledge of the partner agency's capabilities and opportunities to
collaborate. The RIPP team administered and evaluated a post-project assessment to summarize key outcomes.

"We felt we already had a great relationship with our partners at FDA, but this project only served to improve it
even more," participant Kimberly Stryker with the Alaska Food Safety and Sanitation Program Manager said. "The
time we dedicated with our colleagues at FDA on the recall shadowing project helped deepen our relationship to be
more ef�cient and effective in our shared mission to protect the public's health. Within the program, the project
also served to broaden and share knowledge among our staff."
“The Recall Integration Partnership Project is

intended to strengthen critical partnerships to

protect public health and improve response

capabilities during recall events.” 
Recall Integration Partnerships: A Call to Action

The RIPP framework provided the 12 participants the opportunity to enhance partnerships and gain a better
understanding of how the agencies operate during recalls. Participants who completed the program strengthened
the concepts of an integrated food safety system by gaining a greater understanding of partner responsibilities
and preferred methods of communication and collaboration during recall events.

"Many of the participating agencies reported implementing activities and initiatives due to their involvement in
the project," Blackshear noted. "A large majority [82 percent] indicated they gained a greater awareness of their
partner agency's responsibilities during recalls. The successful implementation of these activities will have an
immediate effect on the collaboration and coordination among agencies during recall events."

The RIPP is intended to strengthen critical partnerships to protect public health and improve response capabilities
during recall events. This collaboration is particularly bene�cial considering resource constraints and competing
priorities. With step-by-step instructions, tools, and templates to help guide the process, the project is designed to
be a long-term, continuous improvement initiative that can easily be incorporated into existing partnerships. The
best part is that it can be revised to meet different agencies' needs, address different areas of improvement, and
encourage ongoing collaboration.

Call to Action
Any agency interested in participating in the Recall Integration Partnership Project can do so now! A downloadable toolkit, developed by the project team,
o�ers agencies all the resources needed to get started with the project on their own. From setting initial goals to generating discussion topics with partner
agency recall sta�, the toolkit provides an easy implementation structure to �t individual state and FDA division needs. Learn more and download resources
today: www.pfp-ifss.org/RIPP

 

Special thanks to the �ve FDA divisions and seven state agencies who participated in the RIPP pilot and for
providing their invaluable feedback to the project team:

HAFE1 and the Connecticut Department of Consumer Protection and the New York State Department of
Agriculture and Markets

HAFE6 and the Michigan Department of Agriculture and Rural Development

HAFW1 and the Minnesota Department of Agriculture, as well as the Wisconsin Department of Agriculture,
Trade, and Consumer Protection

HAFW4 and the Colorado Department of Public Health and Environment

HAFW6 and the Alaska Department of Environmental Conservation.
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CYBERSECURITY AND FOOD DEFENSE
By Robert Norton, Ph.D., Professor of Veterinary Infectious Diseases and National Security Liaison, O�ce of the

Vice President of Research and Economic Development, Auburn University; and Marcus H. Sachs, P.E., Deputy

Director for Research, McCrary Institute for Cyber and Critical Infrastructure Security, Auburn University

Establishing an ISAC for the Food
and Agriculture Sector
With security threats on the rise, an Information
Sharing and Analysis Center (ISAC) is needed for the
food and agriculture sector

Image credit: Blue Planet Studio/iStock / Getty Images Plus via Getty Images
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In our �rst Cybersecurity and Food Defense column, we discussed how security threats against the food and
agriculture sector are increasing, and how cyber threats against the global supply system are also on the rise. We
also suggested that an Information Sharing and Analysis Center (ISAC) be formed for the sector. It does not need
to be fully capable at the start; just a few large companies that agree to pool and analyze threat information can
plant the initial seeds. If successful awareness and deterrence can be demonstrated, then other companies will
join. At full capability, the ISAC can serve as a watch and warning center for the sector, providing timely threat
analysis for members at all levels.

ISACs bring together experts from different industries to share information and collaborate on cybersecurity,
physical security, and other issues. In this article, we look at the history of ISACs, explore the need for an ISAC in
the food and agriculture sector, and discuss the steps that should be taken to establish one.

The History of ISACs

The �rst ISACs were established in the U.S. following the publication of Presidential Decision Directive 63 (PDD-
63),1 which mandated the creation of public-private partnerships to reduce the nation's vulnerability to cyber and
physical attacks. The directive aimed to improve the nation's cybersecurity capabilities by promoting information
sharing and collaboration between government agencies and private organizations. PDD-63 called for a single
ISAC to be established by the private sector with appropriate federal assistance. It set forth a vision of a
coordination center similar to the Centers for Disease Control and Prevention (CDC) in Atlanta:

As ultimately designed by private sector representatives, the ISAC may emulate particular aspects of such institutions
as the Centers for Disease Control and Prevention that have proved highly effective, particularly its extensive
interchanges with the private and non-federal sectors. Under such a model, the ISAC would possess a large degree of
technical focus and expertise and non-regulatory and non-law enforcement missions. it would establish baseline
statistics and patterns on the various infrastructures, become a clearinghouse for information within and among the
various sectors, and provide a library for historical data to be used by the private sector and, as deemed appropriate
by the ISAC, by the government. Critical to the success of such an institution would be its timeliness, accessibility,
coordination, �exibility, utility, and acceptability.1

Ultimately, a single ISAC was not created, but instead separate ISACs were established by each of the critical
infrastructure sectors. The �rst was the Financial Services ISAC (FS-ISAC), established in 1999. The �nancial
sector recognized the importance of sharing information and collaborating on cybersecurity issues, and the FS-
ISAC quickly became a model for other sectors to follow. Following the September 11 terrorist attacks in 2001, it
expanded its role to include physical threats to the �nancial sector.

Today, there are more than 20 ISACs in operation, covering critical infrastructure sectors ranging from healthcare
and transportation to energy and defense. These organizations have played a crucial role in preventing cyber and
physical attacks and in responding to them when they occur.

Missing from the list of sector ISACs is the food and agriculture sector. One was created in 2002, but it was
disbanded six years later. Since then, a smaller special interest group (SIG) hosted by the IT-ISAC2 remains as the
only information sharing group with a focus on food and agriculture security. It meets virtually and has no
physical location for a real-time, around-the-clock analysis and warning staff. It also does not conduct training,
exercises, and other functions performed by the larger-sector ISACs.

“By bringing together experts from across the food and
agriculture sector, an ISAC can facilitate information sharing,
analysis, and collaboration, allowing organizations to better
protect themselves against cyber and physical attacks.”

Why an ISAC is Needed for the Food and Agriculture Sector

The food and agriculture sector is a vital component of the global economy, and it is increasingly reliant on
computer technology. From farm equipment and crop management systems to food processing and distribution
networks, computer technology plays a critical role in every aspect of the industry. Those computer systems are
connected by networks and, in many cases, those networks are accessible to the public internet.

A successful attack on these networked systems could compromise food safety, damage crops, and disrupt the
entire food supply chain. Unfortunately, many organizations in the sector are ill-equipped to deal with these
threats, and there is a lack of technical threat information sharing and collaboration across the industry.

This is where an ISAC can play a critical role. By bringing together experts from across the food and agriculture
sector, an ISAC can facilitate information sharing, analysis, and collaboration, allowing organizations to better
protect themselves against cyber and physical attacks.

Does Information Sharing Violate FTC Regulations?

Price �xing entails development of an agreement (written, verbal, or inferred) among competitors to raise, lower,
maintain, or stabilize prices or price levels. A food and agricultural sector ISAC would not collect, discuss, or
disseminate any information related to prices. The ISAC charter could expressly include this prohibition as a
requirement for entry into the organization and a cause for dismissal. Inclusion of such requirements would be up
to the member companies. Other sectors' ISACs are also subject to price �xing regulations and have successfully
navigated these concerns. Since ISACs frequently communicate with each other, their charters could serve as
models for the development of a new food and agriculture charter, or perhaps even serve to provide advice on best
practices.

ISACs focus solely on threat-related information, enabling the development of industry best practices that better
assure protection and thereby decrease liability, but also assist in containment, mitigation, and remediation
should a threat event occur. ISACs belong to the sector members and are designed to help those member
companies better protect themselves. ISACs do not belong (and are not dictated by) the government.

If desired by member companies, a food and agriculture ISAC could work in collaboration with the Cybersecurity
and Infrastructure Security Agency (CISA) by aiding the identi�cation and subsequent protection of "Protected
Critical Infrastructure Information" or "PCII." The Critical Infrastructure Information (CII) Act of 2002 and 6 CFR
Part 29 ensures that information voluntarily shared with the government that is con�rmed as PCII is protected
from:

Disclosure from Freedom of Information Act (FOIA) requests

Disclosure under state and local disclosure laws

Use in regulatory proceedings

Use in civil actions.3

CISA's PCII Program also enables CISA and other federal, state, and local government security analysts to assist
companies in the following activities:

In other words, CISA's PCII Program protects your company's critical infrastructure-related information and
enables you to better identify vulnerabilities and �nd problem solutions. The PCII Program does not compel
companies to share their business-related and sensitive information. Instead, it asks that companies voluntarily
share what they are willing to share, including that which is identi�ed as PCII. The business decides what is and is
not shared with CISA.

PCII access requirements are strictly de�ned. CISA regulates access and stipulates that, "Only authorized federal,
state, and local government employees or government contracted personnel who are trained and certi�ed in the
strict safeguarding and handling requirements, have a need-to-know, have homeland security responsibilities, and
sign a non-disclosure agreement (non-federal employees only) may access PCII."3 Regulatory agencies (e.g., the
Department of Agriculture and/or the Food and Drug Administration) and personnel (inspectors, auditors, etc.)
would normally not be given access to PCII, unless that information was related to a homeland security purpose
and, as such, could not be used in regulatory proceedings.

Analyzing and securing critical infrastructure and protected systems

Identifying vulnerabilities and development of risk assessments

Enhancing preparedness, resilience, and recovery measures.

“Establishing an ISAC for the food and agriculture sector is a
critical step in improving the cybersecurity posture of the
industry.”

Steps to Establish an ISAC for the Food and Agriculture Sector

Establishing an ISAC for the food and agriculture sector will not happen quickly. To be successful, a limited pilot
capability might be a useful �rst step. The pilot Food and Agriculture ISAC (FA-ISAC) can then be expanded into a
larger and broader organization. To ensure success, the food and agriculture sector will need to:

1. Identify key players: Stakeholders will include representatives from across the industry, including
growers, processors, distributors, retailers, and others.

2. Determine goals and objectives: This should include identifying the types of threats the ISAC will focus
on, the types of information that will be shared, how the information will be analyzed, and the expected
products to be created by the organization.

3. Establish a governance structure: This includes identifying a chairperson or executive director,
establishing a board of directors, creating subcommittees as needed, and outlining the roles and
responsibilities of each member.

4. Develop operational procedures: The FA-ISAC must have well-de�ned operational procedures that
outline how information will be shared, how incidents will be reported, and how response efforts will be
coordinated. This includes creating an incident response plan and establishing a system for tracking
incidents and responses.

5. Secure funding: Funding can come from a variety of sources, including government grants, private
donations, and membership fees.

6. Develop information sharing policies: Information sharing is a core component of any ISAC, and
policies must be established to ensure that sensitive information is protected while still being shared
with relevant parties.

7. Establish a technology platform: An ISAC requires a technology platform to facilitate information
sharing and collaboration. The platform should be secure, scalable, and easy to use, and should allow
members to share information in real time. These platforms are in use at other ISACs and are
commercially available.

8. Build relationships: An ISAC is only as strong as the relationships it builds with its members and other
organizations. The FA-ISAC should work to build relationships with industry associations, government
agencies, and other relevant organizations to ensure that it has the support and resources it needs to be
effective.

9. Conduct regular training and exercises: Regular training and exercises are essential to ensure that
members are prepared to respond to cyber threats. The FA-ISAC should conduct regular training sessions
and tabletop exercises to test response plans and ensure that members are up to date on the latest threats
and best practices.

Establishing an ISAC for the food and agriculture sector is a critical step in improving the cybersecurity posture of
the industry. By bringing together experts from across the sector, an ISAC can facilitate information sharing and
collaboration, allowing organizations to better protect themselves against cyber and physical attacks.

In our next articles, we will look at how threat information currently �ows within the sector and discuss how those
�ows can be improved via the proposed FA-ISAC. We will also explore options for where a food and agriculture
ISAC should be hosted and if it should be virtual, like the current SIG, or if it should have a physical facility with
around-the-clock staf�ng, similar to other large-sector ISACs.
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Simultaneous Detection of Salmonella, Listeria

bioMérieux: +1 800-682-2666  

bioMérieux has announced its new GENE-UP® ENVIROPRO™, the only assay of

its kind to simultaneously detect both Salmonella and Listeria through one swab,

one enrichment, and one sample prep, including PCR con�rmation. T he solution

provides cost savings, laboratory waste reduction, and a streamlined work�ow

to empower rapid and e�ective quality decisions. T he solution is an AOAC

Performance T ested Method and can be applied across food industry verticals

with applications including dairy, dry fruits, nuts, seeds, berries, nutraceuticals,

and multicomponent products (e.g., ready-to-eat meals), among others.

biomerieux-industry.com
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Regulatory Global Compliance Support

TraceGains: +1 720-465-9400 

T raceGains has announced Regulatory Global, a new module for its

Networked Ingredient Marketplace that enables food, beverage,

and dietary supplement companies to mitigate risks inherent to

international markets. Regulatory Global makes sourcing materials

and developing products for international distribution safer and

faster, with coverage of more than 200,000 regulations across 237

countries, regions, and territories. Features include customizable

�lters, consolidated country guides, and ESG guidance. 

tracegains.com
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FSQ Supervisor Platform for
Manufacturers

Ecolab, +1 800-352-5326   

Ecolab has launched the new Food Safety and Quality (FSQ)

Supervisor, a web-based platform designed exclusively for

food and beverage manufacturing, to �ll a growing need for a

comprehensive solution to gathering and reporting FSQ data.

T he modular platform allows users to selectively deploy a

phased approach to simplify digital transformation and align

with existing work�ows. FSQ Supervisor arms food and

beverage producers with actionable insights to empower

data-driven decision-making across the entire food and

beverage process, all in one web-based system, featuring:

ecolab.com

Environmental Monitoring: Records sampling and
testing

T est Point Management: Automated alerts for
compliance with testing standards

Interactive Dashboards: Relevant analytics with
authorized users

Standard Operating Procedures Management:
Instructions for critical control points

Cleaning Veri�cation: Ensures observance of
methods, procedures, and tests

Reporting: Automation of internal and audit and
quality reporting

Floorplan Visibility: An interactive, birds-eye-view of
sample points

Strong Security: Only authorized users have access
to necessary data and insights.

Optical Sorter for Whole Potatoes

Key Technology: +1 509-540-7415

Key T echnology has introduced the enhanced Herbert

OCULUS optical sorter for whole potatoes. Ideal for fresh

market potatoes or whole potatoes prior to processing, the

enhanced, higher-resolution, 64-bit operating system

improves performance to better �nd and remove potatoes

with defects. Its superior sorting capabilities help ensure

product quality while reducing labor requirements and

achieving consistent line capacity despite �uctuations in

incoming raw product quality. Its advanced detection

capabilities enable the sorter to remove a wide range of color

defects, diseases, and surface abnormalities including skin

discoloration, green and dark colors, bruising, mechanical

damage, blackleg, and silver scurf.

key.net

Tanker Port with Security Lid for Sampling

QualiTru: +1 651-501-2337  

QualiT ru Sampling Systems has introduced the new T ruStream7

Adjustable T anker Port with Security Lid, speci�cally designed for dairy and

other liquid food tanker trucks. T he new adjustable tanker port welds onto

the inner tank wall and accommodates trailers with varying insulation

thickness that ranges from 4.3 to 6 inches, minimizing the need for

additional retro�tting and fabrication. Sampling can be achieved o� the

side or back of a tanker truck for accurate and safe antibiotic, component,

or microbiological sampling, thereby increasing receiving bay e�ciency

and sampling safety.

qualitru.com

Weatherproof Device Box Covers

Atkore Calbrite: +1 800-536-2248

Atkore's Calbrite weatherproof device box covers and in-use covers are designed to protect

electrical circuits positioned in wet locations, such as washdown in food production, and harsh

environments. Calbrite's UL Listed, NEMA 4X approved weatherproof single-gang blank covers

protect device boxes or boxes not in use. O�ering protection for all indoor and outdoor blanks,

GFCIs, switches, and receptacles, the 316 stainless steel covers accommodate multiple wiring

devices. UL Listed for wet, damp, and dry locations (UL514D, UL 50E), Calbrite's box covers are

labeled with hygienic laser etch markings to eliminate microbial harboring points.

calbrite.com
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