
Hazard Analysis Design



Recognizing the difficulty in designing an accurate, effective 
HACCP plan or hazard analysis, outlining a business school 
approach to the task, and rewarding and cherishing those that 
have the skills and the discipline to do it.

Hazard Analysis Design



Trained scientist, with coursework and experience in toxicology, microbiology, 
chemistry, and statistics

Trained in 3 separate HACCP courses of increasing complexity and experience.

Trained as a PCQI and the analogous concept of risk-based preventive controls.

Certified as a HACCP trainer

Have reviewed in detail over 80 HACCP plans, primarily in the meat industry, but also 
covering juices, bakery items, nuts, etc.

The Foundation of My Perspective



• Be proactive – The journey to interdependence and awareness

• Begin with the End in Mind – Plan and actions based on principles

• Put First Things First – Identify key understandings and needs

• Think Win/Win – Look for production and prerequisite processes that work

• Seek First to Understand, Then to be Understood – Understand how the process works, 
where the weaknesses are, and design controls and their implementation appropriately

• Synergize – Constantly monitor process, personnel and controls for highest level of protection

• Sharpen the Saw – Take time out from daily monitoring of process to look for internal 
changes, new information, rewarding of staff, and awareness.

The 7 Habits of Highly Successful People –
Steven R. Covey



• Start with the process owners, whether they are corporate leaders or local plant 
management.

• Embrace the learnings that are available from vendors, suppliers, industry trade groups, 
academia, customers, and history.

• Recognize (be aware of) the complexities involved in conducting a comprehensive 
hazard analysis and instituting appropriate controls

• Provide the foundation for a successful control program by bringing in the right talent; 
be willing to change the process to maximize controls

• Recognize that the regulatory environment is only a starting point, for no one should 
know your business as well as you do.

Be Proactive



Sustainability Program

Food Safety & Quality  

Our Food Safety & Quality Goal
• Deliver safe, high-quality meat products

Our Food Safety & Quality Targets
• No incident requiring U.S. Department of Agriculture (USDA) recalls
• Maintain Global Food Safety Initiative (GFSI) certification at all applicable facilities



• By maintaining the highest food safety 
standards, we build value for our own 
company and for the retailers and 
vendors that sell our products in 
supermarkets and restaurants.

• Product quality and safety is one of the 
biggest areas of risk for food producers 
and manufacturers. 

• Product contamination threatens to 
affect the health and well-being of 
our consumers and their families, 
which remain paramount to 
everything we do at Smithfield.

• Smithfield invests millions of dollars 
each year in capital improvements to 
facilities and equipment. 



• The facility or organization must have a compass clearly pointing to food safety. This can be 
in the form of a mission statement.

• Producing safe food all the time is difficult – to do so you must rely on scientific principles 
of risk analysis and control and a fundamental understanding of your process.

• In depth understanding of your ingredients, process and finished products and their 
susceptibilities is imperative. 

• The science behind safe food is complex. It involves toxicology, microbiology, chemistry, 
engineering principles, statistics. It is too easy to be swayed by inaccurate regulatory, 
customer or public perception.

Begin with the End in Mind



EXAMPLES FOR SCIENTIFIC PRINCIPLES
CASE NO. 1



Ingredient/

Process Step

Potential hazard

introduced,

controlled or

enhanced at this

step

Is the

potential food

safety hazard

Significant?

Justification for decision What control

measures can be

applied to prevent

the significant 

hazards?

Is this step a 

critical 

control

point (CCP)?

(11) Cooking C: None Identified

P: None Identified

B: Pathogens   

Salmonella

B: Yes B: Raw meat is a known source of pathogens.  B: This is the step 

where heat is 

applied sufficiently 

to destroy 

pathogens.

Yes

CCP-1B

(12) Chilling / 

Cooling / 

Holding

C: Chemical 

residues 

P: None identified

B: Pathogens

C. perfringens, L. 

monocytogenes

C: No

B: ?

C: Chemical materials stored in designated areas 

away from production areas. 

B: ?

Rapid chilling ?

BONELESS PORK, FULLY COOKED, NOT SHELF STABLE



▪ Favorite hazard of someone in USDA – regulatory mandate to control growth in some 
cooked products

▪ Complicated microorganism to predict or model because it exists as a spore or 
vegetative cell, and it is anaerobic

▪ Most of our products are aerobic (oxygenated). Vegetative cells are susceptible to mild 
heat. Spore germination takes time.

▪ Several processing additions, such as nitrite and lactate, inhibit germination and growth

▪ Long history of Centers for Disease Control (CDC) analyses showing no outbreaks linked 
to improper manufacturing processes

Chilling and Clostridium perfringens



CASE NO. 2:  METAL DETECTION AS A CCP



Ingredient/
Process Step

Potential hazard
introduced,

controlled or
enhanced at this

step

Is the
potential food
safety hazard
significant?

Justification for decision What control
measures can be

applied to prevent
the significant 

hazards?

Is this step a 
critical control
point (CCP)?

(17)
Remove 

Stockinette / 
Casing Where 

Applicable

C: None identified
P: Foreign objects 
(metal)

B: Pathogens (Listeria
monocytogenes)

P: No

B: No

P: Reasonably unlikely to occur; visual inspection of 
product and equipment throughout the process limit the 
likelihood of hazardous material in product. 

B: Proper training of employees, SSOP’s regarding 
sanitation and product handling are designed to control 
the presence of Listeria monocytogenes on product 
contact surfaces after thermal processing. An ongoing 
environmental sampling protocol serves to verify the 
overall effectiveness of the sanitation program and 
product handling procedures. An ongoing product-
sampling program validates these control processes.

No

(18)
Metal Detector 
(Optional)

C: None identified
P: Foreign objects 
(metal)
B: Pathogens (L. 
monocytogenes)

P: ? P: ?

B: See analysis above (Step 16).

P: ? ?

BONELESS HAMS, FULLY COOKED, NOT SHELF STABLE



• Where does one obtain a validated control process? What is the Critical Limit? Do you 
have different limits for different products?

• Where does the metal come from? What about approved vendors and facility 
maintenance? Prerequisite programs?

• Where on the line do you put the detector? X-ray or metal detector?

• How reliable are your metal detectors? How effective are they at controlling a hazard? 
What about non-metal or non-ferrous hazards.

• Is there evidence, either internally or externally, that metal contamination is a significant 
source of consumer harm?

Metal Detection and Foreign Materials



Condensation

• Regulatory focus is extreme with little understanding

• Brings in potential for physical, chemical, and biological hazards

• Droplet size typically rules out physical.

• Chemical hazard analysis requires understanding of toxicology. What could actually be 
present in condensate and at what concentration? Would this truly represent a hazard? 

• For biological hazards, do we expect to find pathogens in condensation? What surface(s) 
has the condensation formed on? Are there growth factors for pathogens on surfaces? 
How often are these surfaces cleaned? Do pathogens typically move through air 
transmission? Did condensation occur pre or post lethality?

Another Scientific Principles Example



➢ Assemble a multidisciplinary, trained team. Walk through the process or proposed 
process with production, engineering and maintenance

➢ Train personnel on both food safety and proper equipment operation

➢ Focus on Prerequisite Programs

▪ What do they cover?

▪ Are the programs validated and verified?

▪ Are they consistent with other, similar processors?

Put First Things First



Understand fallibility and limitations of people and equipment:

• Provide appropriate training and expectations, work environment, and rewards to 
employees and vendors

• Recognize inherent variability in equipment and product and design critical limits 
realistically

• Controls that needlessly hamper production will ultimately fail or be ignored

• Get agreement with everyone on resources to be used for control and monitoring

• Agree up front on how to deal with deviations

Think Win/Win – Install preventive controls and 
prerequisite programs that actually work



▪ Hazard analyses and the development of controls are often equipment and process 
dependent

▪ Line personnel have much more face time with all components of the process than 
a QA or FS manager.

▪ Operators must first trust and understand where you are coming from before they 
will accept your scientific approach to preventive controls

▪ Patterns are often subtle – deep curiosity is necessary to identify them

Seek First to Understand and then to be Understood 
(Don’t Believe Everything You Think)



“A shared peak experience that can be created as the culmination of the first five 
habits”

• Food safety should not be used by anyone as a competitive advantage. Good ideas 
and practices should be shared and nurtured across company lines.

• Work together with ingredient suppliers to identify and control hazards at the most 
effective and efficient place. 

• Look to vendors that participate in prerequisite programs and share findings and 
needs.

• Work closely with academics to identify hazards and develop preventive controls.

Synergize – value and take advantage of differences



• The physical dimension – proper design and maintenance of our facilities and equipment is 
essential to maintain the validity of a hazard analysis.

• The spiritual dimension – our commitment to food safety and sharing with others in our 
industry must be nurtured, and constantly reinforced.

• Mental dimension – team meetings that encourage contributions from all vocations, allowing 
individuals to have time to read journals and follow food safety learnings, attendance at 
societal meetings.

• Social/emotional dimension – hazard analysis team must be convinced of the importance and 
priority of their tasks, must see follow through, must be rewarded for finding deviations, 
should feel secure within their job.

Sharpen the Saw – cultivating and maintaining our 
greatest asset and finding balance



A Success Story in the U.S. Meat Industry
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Meat and Poultry RTE Products Testing Positive for Listeria monocytogenes
Data from USDA "RTEPROD" Programs

Note: In the U.S., no outbreaks of Listeriosis

traced to meat and poultry since 2003.




