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Critical Temperatures
for Potentially Hazardous Foods [PHF (TCS)]

165°F

155°F

145°F

135°F

DANGER ZONE! • Between 41°F and 135°F

• Reheat of PHF (TCS) made on site for hot holding
• Poultry
• Stuffed foods

• Tenderized/injected and ground meats
• Raw shell eggs for hot holding

• Whole muscle meat*
• Fish and seafood
• Raw shell eggs for immediate service

*Roasts can be cooked to 130°F for 112 minutes or per roast cook chart
(See Appendix C of 2010 Food Regulations)

• Fruits, vegetables and grains cooked for hot holding
• Reheat of manufactured PHF (TCS)
• Hot holding

• Cold holding 
• Frozen food must be maintained frozen solid41°F  (or below)





Cool Foods Quickly 
and Safely
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Rapid Cooling Methods
Shallow Metal Pans (2” to 4” deep)

• Leave pan partially uncovered until product reaches 41°F.
• Refrigerate immediately.
• DO NOT stack hot pans; allow room for air flow.

Ice Bath

• Fill a clean sink or large pan with ice and cold water.
• Transfer hot product into new (room temperature)

containers.
• Place hot product into the ice water bath making sure the

level of the ice bath is at least as high as the product.
• Stir/agitate every 10 minutes. (Use an ice paddle to stir

to greatly reduce cooling time.)
• Once the food reaches 41°F, cover, label/date and place

in refrigeration.

Small Portions

• Divide food into smaller pans.
• Separate food into smaller portions (2” for thick foods, 4” for thin

liquids).
• Cut or slice portions of meat no larger than 4” or 4 pounds.

Two stage cooling is required for hot foods.
Stage 1: 135°F to 70°F within 2 hours

Stage 2: 70°F to 41°F within 4 hours

• Foods prepared from room temperature may be cooled to 41°F within 4 hours if
they will be reheated.

• Ready-to-eat potentially hazardous foods must be made with pre-chilled ingredients.



Refrigerated Storage

Cooked and ready-to-eat foods

Cleaned, prepared fruits and vegetables

Unwashed fruits and vegetables

Raw fish, seafood, whole muscle meat 
and shell eggs

Raw ground meats

Raw chicken, turkey, poultry and stuffed 
foods

Store off the floor at least 6 inches

Cover, label and date all prepared foods.
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4 IMPROPER COOKING TEMPERATURES
Did you know that you can’t see, smell, or taste harmful bacteria that may 
cause foodborne illness? Cooking foods to their required minimum internal 
temperatures reduces these pathogens to safe levels. When checking internal 
temperatures of cooked foods, make sure you use a proper thermometer that 
has been calibrated and sanitized. Also, it is important to handle foods  
correctly before and after preparation to avoid any additional contamination.

What is the minimum internal cooking temperature required  
for safety for each of the food groups on the right?

Fill in the blanks.

• Reheat of PHF (TCS) made on site for hot holding
• Poultry
• Stuffed Foods

• Tenderized, injected, and ground meats
• Raw shell eggs for hot holding

• Whole muscle meat*
• Fish and seafood
• Raw shell eggs for immediate service 

*Roasts can be cooked to 130°F for 112 minutes or per roast 
cook chart (See Appendix C of 2010 Food Regulations)

• Fruits, vegetables, and grains cooked for  
hot holding

• Reheat of commercially manufactured PHF (TCS)
• Hot holding

 

41°F (or below)

Danger Zone

°F

°F

°F

°F



5 
THERMOMETER CALIBRATION

A thermometer is the most important tool you have to ensure food 
safety. Calibrating your thermometer is crucial before monitoring the internal 
temperatures of food. To obtain accurate readings, always use the right type of 
thermometer for the right food. 

What is the correct order when calibrating a  
bimetallic stem thermometer? 

Write the step number (1 - 5) next to each statement.

Step ___ Add clean water (Ice should not float)
Step ___ Allow 30 seconds before adjusting to 32°F  
Step ___ Stir well 
Step ___ Immerse thermometer
Step ___ Fill a glass with ice

IMPROPER COOKING TEMPERATURES

Head

Hex Adjusting Nut

Stem

Ice Water (32° F / 0° C)

2” Minimum



6 

What is the required parameters for the two stage cooling process?
Fill in the blanks.

IMPROPER HOLDING TEMPERATURES

Even though cooking foods reduces the number of microorganisms to safe  
levels, you must store foods at the right temperatures to keep them safe. It is 
important that Potentially Hazardous Foods (PHF) stay away from the  
temperature danger zone. So, keep hot foods hot and cold foods cold. 

°F

°F

A two stage cooling process is required for hot foods. Cooling foods quickly 
and safely is important to ensure foods stay a minimum amount of time in  
the temperature danger zone.

Stage 1: Cool from ____ °F to ____ °F in ____ hours

Stage 2: Cool from ____ °F to ____ °F in ____ hours

What is the range of the temperature danger zone? 
Fill in the blanks.

DANGER ZONE
Keep Food Out

Bacteria Grow 
and Multiply



7 
Potentially Hazardous Foods (PHF) 

Time Temperature Control for Safety (TCS) Foods. 
Foods likely to become unsafe need to be controlled through time and 
temperature to limit the growth of bacteria. What supports bacterial growth? 
Bacteria need six conditions to grow and you can remember them by using  
the acronym FAT TOM: Food that provides nutrients to survive, little or no 
Acidity in the food, Temperature between 41°F-135°F, sufficient Time to 
grow in the Temperature Danger Zone, the presence or absence of Oxygen 
depending on the bacteria, and a high Moisture content.

IMPROPER HOLDING TEMPERATURES

Which of the following are PHF/TCS Foods?  
Circle the pictures that apply. 

 
 

 

Raw, whole carrots; raw shell eggs; soft serve ice cream; mayonnaise; sliced bread; raw, whole strawberries; butter; 
cooked lobster; cooked fish sticks; dry beans; cooked spaghetti; cooked hamburger; tofu; cooked rice; yogurt; cut watermelon; 

raw, whole tomatoes; salad (cut lettuce); cheese; raw, whole root vegetable (like potato); cheesecake; cut lemon; cut lime; 
bean sprouts; raw herbs (like basil); olive oil; raw garlic; milk; unopened canned tuna; cooked hot dog



FOOD CONTAMINATION

What is the proper refrigerated storage shown below? 
Write the name of the corresponding food group in the blanks.

8 
Proper food storage and preparation are key components of  
preventing foodborne illness. When storing and preparing foods, ensure they  
are protected from cross contamination: the transfer of germs from  
one surface to another. Keeping foods covered, storing raw animal proteins 
below and separate from ready to eat foods, using clean and sanitized  
equipment /utensils, and enforcing overall good employee practices will help 
keep food safe. All prepared foods should be covered, labeled, and dated  
when placed in long-term storage.

A.    

B.    

C.    

D.    

E.    

F.    

 Store off the floor at 
 least 6 inches.

 
 

Ground Beef



A Guide to Food Safety: Time and Temperature 
Narration (Script) 
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Food safety is critical as food flows through an operation:  

from receiving a product, through proper storage, to production, which might include steps of thawing, 
preparing, and cooking. 

Food safety is also critical after preparation during: 

holding of food until service, cooling of extra food, and reheating food for service at a later time. 

An important part of food quality is controlling temperatures so that hot food is served hot and cold food is 
served cold.  

Managers need to institute standard operating procedures that guide employees in keeping food safe and 
maintaining food quality.  

Employees need to follow this guidance. 

Standard operating procedures include monitoring proper time and temperature of food products at each 
step of food flow: receiving, storing, preparing, cooking, holding, serving, and cooling.  

Checking temperatures of food and storage units should be a routine part of the employee’s work day. 

To do this, various types of temperature measuring devices can be used.  

It is important the thermometer be an accurate measuring device. Regular calibration of thermometers 
should be part of the work schedule.  

A calibrated bimetallic stem thermometer is generally accurate to within 2 degrees Fahrenheit and is fairly 
inexpensive, costing about $10.  

The sensing area is between the tip and the dimple. Because the sensing area is bigger, it takes about 15 
seconds to get a true reading. 

Some digital thermometers cannot be calibrated, but they can provide a reading fairly quickly because they 
are tip-sensitive. They cost about $10, but break easily if dropped. Digital thermometers should also be 
regularly checked for accuracy. 

Use of a slotted spoon to hold the thermometer while checking temperatures of hot foods in deep cooking 
equipment protects employees from injury and allows for an accurate reading of food temperatures.  

mailto:wilburn@iastate.edu
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Infrared thermometers do not come in contact with food so there is not a risk of cross contamination. 

However, because they only read the surface temperature, not the internal temperature of the food item, 
these are best used as a screening tool. 

If thin foods such as meat patties and fish filets are part of the menu, a tip-sensitive thermometer with a 
suitable probe diameter is required by Food Code to be used to check end point cooking temperatures. 
Starting cost for these is about $15. 

To get an accurate temperature reading from any insertion-type thermometer, the sensing area must be 
positioned correctly.  

To assure an accurate reading, the area up to the dimple must be inserted into the center of the thickest 
part of the food product. 

The Food Code recommends that temperature readings be taken from at least two places of food items to 
be sure they are thoroughly cooked. 

Cross contamination of products can be avoided by cleaning and sanitizing thermometers between uses.  

Using an alcohol wipe is one way to sanitize the thermometer. A designated sanitizer can be used as an 
alternate method. 

Checking temperatures and recording readings as food flows through the operation ensures that food is not 
in the temperature danger zone too long, and provides documentation that standards have been met. 

When perishable food is received, it should be checked to ensure that temperatures are not in the danger 
zone of 41 to 135 degrees Fahrenheit.  

If the food is in the temperature danger zone, it should not be accepted. 

In this example, the receiving clerk rejected the delivery of washed chopped leafy greens, a temperature 
controlled for safety food, because the temperature was above 41 degrees Fahrenheit. 

It is important that temperatures of all storage areas be checked and recorded twice a day. Both the 
external gauge and an internal thermometer should be checked to verify proper storage temperatures. 

There are three types of storage: frozen, refrigerated, and dry. Frozen foods should be kept in a frozen 
state. Generally, that temperature is at or below 0 degrees Fahrenheit, while refrigerated items need to be 
held between 32 and 41 degrees Fahrenheit. 

Dry storage area temperatures should be maintained between 50 and 70 degrees Fahrenheit. 

Improper thawing of temperature controlled for safety foods is a leading cause of food borne illness. 
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It is best use of resources to thaw foods under refrigeration. Check production schedules and plan ahead to 
avoid temperature abuse of foods.  

Foods can also be thawed as a part of the cooking process. 

When preparing food items, small amounts of ingredients should be taken from refrigerated or frozen 
storage as needed to avoid extended length of time in the temperature danger zone at room temperature. 

For example, if a large number of cold meat sandwiches are being prepared, only pull out batches of meat 
and other temperature controlled for safety foods, such as the washed lettuce and cut tomatoes, and keep 
these foods cold during preparation by resting them on ice. Batch preparation or batch cooking avoids 
temperature abuse and improves product quality. 

Proper end-point cooking temperatures will vary depending on the food, and preference of the clientele. At a 
minimum, fish should be cooked to an internal temperature of 145 degrees Fahrenheit; ground beef and 
ground pork should reach an internal temperature of 155 degrees Fahrenheit; and poultry should reach an 
internal temperature of 165 degrees Fahrenheit. 

Often, standardized recipes will include the end-point cooking temperature for the product. Cooking is a 
common Critical Control Point (or CCP) meaning that it is the last chance to minimize risks associated with 
food borne illness.   

There also may be signs in the cooking area to remind employees about required minimum cooking 
temperatures. 

Holding times for menu items, the time between completion of production and service, will vary depending 
on type of production system and number of people served. Generally, minimizing holding time of foods 
results in an improved product and lower risk of temperature abuse. 

Quantity operations may prepare meals in a central kitchen and then transport to satellite sites for service, 
or retail operations may have “to go” foods available for their clientele.  

If transported off-site, the temperatures of food and time taken should be noted upon delivery.  

For “to go” items, the time and temperatures of foods should be checked and recorded before foods leave 
the kitchen. 

Keeping hot foods hot and cold foods cold is a basic principle in ensuring food quality and avoiding 
temperature abuse. But, what does that mean? 

Temperatures for hot foods should be at or above 135 degrees Fahrenheit and for cold foods, at or below 
41 degrees Fahrenheit.  

Organizations may specify more rigorous temperatures in their Standard Operating Procedures, or SOPs, to 
ensure these temperatures are maintained through service. 
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It can be difficult to maintain cold food temperatures below 41 degrees Fahrenheit, particularly if a small 
portion size is removed too early from refrigerated storage as it will warm into the temperature danger zone 
quickly. 

Cold food should be held in refrigerated storage at or below 41 degrees Fahrenheit until service. At that 
point, it can be kept cold with refrigerated display cases, service wells, ice baths or ice sheets. 

To ensure cold foods are kept cold, check the serving temperature and take action if needed. Be sure to 
record food temperatures in the temperature log. 

The proper cooling of foods is another practice critical to food safety. Improper cooling is another major 
contributing factor to outbreaks of food borne illness. 

Hot foods must be cooled quickly. Staying in the temperature danger zone too long provides an opportunity 
for bacteria to grow. Even if the food is placed in a refrigerator, care must be taken to ensure that it cools 
quickly and safely. 

Hot foods should cool within 2 hours from above 135 degrees Fahrenheit to 70 degrees Fahrenheit or below 
and then, in an additional 4 hour period, be cooled from 70 degrees Fahrenheit or below to under41 degrees 
Fahrenheit. 

Foods may stay in the temperature danger zone too long when large amounts of product, such as soup, are 
cooked the day before needed and transferred directly into the refrigeration unit in a large batch. 

It is better to speed the cooling process by using chill sticks, portioning into small quantities; using ice baths, 
or cooling in a blast chiller. 

Temperatures of foods should be taken during the cooling process to document temperature drops 
compliant with the standards. 

If the cooling process begins at the end of the day, an operation can test to see which procedures will meet 
the FDA Food Code cooling process. 

When reheating temperature controlled for safety foods, a minimum temperature of 165 degrees Fahrenheit 
should be reached. 

The reputation of a foodservice depends on serving quality food safely. 

Monitoring temperatures and controlling the time perishable foods are in the temperature danger zone are 
critical steps in protection of that reputation. 

Foodservice team members need to be alert to temperature and time requirements and take all preventative 
actions possible to ensure food is handled properly. Recording temperatures at steps of the food flow 
provides documentation that there was no time or temperature abuse. 

 



FOOD FROM UNSAFE SOURCES 1 
1. R    2. R    3. A    4. R    5. R    6. R    7. R    8. R    9. R    10. R    11. A    12. R    13. R    14. R    15. A   

POOR PERSONAL HYGIENE 2 
STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6

POOR PERSONAL HYGIENE 3
SYMPTOMS 1. Vomiting PATHOGENS 1. Salmonella Typhi  
 2. Diarrhea  2. Shigella
 3. Jaundice   3. E. coli 0157:H7
 4. Sore throat with fever  4. Hepatitis A virus
 5. Infected cuts or burns  5. Norovirus
     on hands and wrists

IMPROPER 
COOKING 
TEMPERATURES

4 IMPROPER 
COOKING 
TEMPERATURES

5

165˚ F
155˚ F
145˚ F
135˚ F

STEP 2   Add clean water
STEP 5   Allow 30 seconds before adjusting...
STEP 3   Stir well
STEP 4   Immerse thermometer
STEP 1   Fill a glass with ice

From top to
bottom on the
thermometer

Food Handler 
Training Workbook

ANSWER KEY



IMPROPER HOLDING TEMPERATURES 6 
NO GROWTH 135º F
SLOW GROWTH 41º F

STAGE 1 Cool from 135º F to 70º F in 2 hours
STAGE 2 Cool from 70º F to 41º F in 4 hours

IMPROPER HOLDING TEMPERATURES 7 

FOOD CONTAMINATION 8
A Cooked and ready-to-eat food
B Cleaned, prepared fruits and vegetables
C Unwashed fruits and vegetables

D Raw fish, seafood, whole muscle meat and shell eggs
E Raw ground meats
F Raw chicken, turkey, poultry and stuffed foods

FOOD CONTAMINATION 9
120˚ F

T C T C N

Pre-clean
Rinse/scrape/soak

Hot soapy water
At least 110º F

Clean water
Approved chemical 

sanitizer
Air dry (do not dry 

with towel)

WASH RINSE SANITIZE

Raw shell eggs; soft serve ice cream; cooked lobster; cooked fish sticks; cooked spaghetti; cooked hamburger; tofu; cooked rice; 
yogurt; cut watermelon; salad (cut lettuce); cheese; cheesecake; bean sprouts; milk; cooked hot dog
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