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Save you money Reduce waste Comply with food 
safety requirements

• Food is the largest category of items in landfills by far
• 40 million tons or about 80 million pounds are thrown away 

each year
• 15.5 million pounds of meat was recalled in 2021



Critical Control Point

Come Up Time (CUT)
Fermentation
Relative Humidity (RH)
Endpoint Time/Temperature
Cooling Time/Temperature
Shelf Stability



Appendix A – Come Up Time –
Critical Limit #1
Total time product temperature is between 

50°F and 130°F is 6 hours or less 
Internal temperatures for non-intact products 
Surface temperature acceptable for intact 

products 
Only for products cooked to lethality (fully 

cooked)
Staph. aureus and toxin



Come Up Time Deviation

 Stay between 50F and 130F for longer than six hours 

 4 options

 Find alternate scientific support

 Sample 

 Pathogen modeling

 Discard 



Fermentation

 Not acidification

 Degree Hours

Controls E. Coli and Staphylococcus aureus, also 
worried about Salmonella 



Critical Parameter 1 - Degree Hours 
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Critical Parameter 1 – Degree Hour Example

Example: Fermenting a product at 80F for 55 
hours with a pH decline to 5.3

1. Calculate degrees (temperature – 60)
= 80 - 60 = 20 

2. Identify hours held at temperature 
= 55 

3. Multiply degrees X hours
=  (20)(55) 
= 1100 degree hours



Fermentation Deviations

 Anything above 5.3 for a prolonged period of time (18+ 
hours)– typically unsafe

 Sample before product is moved to next cooking step –
staphylococcus 

 Temperature issues – again, worried about staph. 

 Other options: 

 Find alternate support

 Toss the product



Appendix A 
– Relative 
Humidity –
Critical Limit 
#2
RH –BACTERIAL HEAT 
TOLERANCE IS LESS OF A 
CONCERN WITH A HIGHER 
MOISTURE ENVIRONMENT



Appendix A – Humidity Options 

Options with humidity deviation:
• Find alternate scientific support
• Sample product – Salmonella spp.



Appendix A – End 
Point Time and 
Temperature – Critical 
Limit #3 – Table 2 –
Meat Products



Appendix A –
End Point Time 
and 
Temperature –
Critical Limit 
#3 – Table 3 –
Chicken 
Products



Appendix A –
End Point Time 
and 
Temperature –
Critical Limit #3 
– Table 4 –
Turkey Products



Endpoint Time and Temp 
Deviations

 Dependent on status of batch – may be able to recook

 Obviously cannot if it is already packaged

 If recook is not an option: 

 Look for alternate scientific support

 Pathogen model

 Sample



App A Deviation

 VERY specific to the cook job and what 
deviated

 Questions to ask: 

 What did not meet the critical limits? RH? 
CUT? Fermentation Degree Hours? Probe 
malfunction? Wrong smokehouse 
schedule selected? 

 Is there alternate scientific support that 
demonstrates product safety with this 
cook job?

 Typically, Staph. Aureus is what we model for, 
including its toxin

 Utilize appropriate pathogen modeling 
program for product recipe



Appendix B – Stabilization

Stabilization Options:

Cooling 

Hot Holding

Meeting and maintaining pH, salt 
concentration, and/or aW



Appendix B –
Clostridial Species

Pathogens of concern:
Clostridium perfringens 

– up to 1 log growth 
allowed
Clostridium botulinum –

NO log growth allowed



Appendix B – CL’s Not Required If:

 If any of the following characteristics are attained 
PRIOR to cooling, the cooling Critical Limits in this 
guideline are NOT required:

pH or 4.6 OR LESS, OR;

Brine Concentration is at 10% or more, OR;

Water activity is .93 or less



Appendix 
B –
Cooling 
Table 1



Appendix 
B –
Cooling 
Table 2



Shelf Stability Deviations

 Typically don’t meet a pH of 4.6, a water activity of .92 or less (.85 for 
oxygen exposed products), or a combination of both

 Options

 Potentially recook to dry product longer 

 Sample 

 Locate alternate scientific support 

 Label product as not shelf stable



Appendix B/Shelf Stability 
Deviation

 A little easier to model than Appendix A

 Same questions to ask: 

 What went wrong? Did the probe fail? Did a cooler go down?

 How far off was the product from the critical limits?

 Is there scientific support that demonstrates food safety is controlled for this 
instance? 

 Typically, we model for Clostridium perfringens

 use appropriate pathogen modeling for the product type/recipe



Deviation Tools

Processing authority 
University outreach, AAMP, Bob and Tom

Pathogen modeling
ARS Pathogen Modeling Program

Combase

University of Wisconsin Therm 2.0 Predictor

Danish Meat Research Institute



Important
We must have some data to support our 

decisions! 



Addressing Different Scenarios

 If alternate scientific support matches the deviation limits, then the 
corrective action is just a HACCP deviation, NOT a food safety deviation

 If Pathogen Modeling identifies little or no growth of pathogens, product 
can be released once a corrective action is completed.

 If Pathogen Modeling identifies growth that is unclear if the product is 
affected, then it is wise to either test the product, rework it, or discard it

 If Pathogen Modeling identifies significant growth, discard product 
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