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GENERIC HACCP MODEL
FOR
IRRADIATION

I ntroduction:

Hazard Analysis Critical Control Point (HACCP) is a systematic, scientific approach to process
control. It isdesigned to prevent the occurrence of problems by ensuring that controls are applied at
any point in afood production system where hazardous or critical situations could occur. Hazards can
include biological, chemical or physical contamination of food products.

The United States Department of Agriculture (USDA) published afinal rulein July 1996 mandating
that HACCP be implemented as the system of process control in all USDA inspected meat and poultry
plants. Aspart of its effort to assist establishments in the preparation of plant-specific HACCP plans,
FSIS determined that a generic model for each process defined in the regulation will be made available
for use by the industry.

In May 1996, the U.S. Department of Agriculture (USDA) Food Safety and Inspection Service (FSIS)
awarded Contract Number 53-3A94-6-04 to the International Meat and Poultry HACCP Alliance for
the development of ten generic HACCP models. The ten models developed were:

1. Not Heat Treated, Shelf-Stable (dried products, those controlled by water activity, pH, freeze
dried, dehydrated, etc.)

2. Heat Treated, Shelf-Stable (rendered products, lard, etc.)

3. Heat Treated Not Fully Cooked, Not Shelf-Stable (ready to cook poultry, cold smoked and
products smoked for trichinae, partially cooked battered, breaded, char-marked, batter set, and
low temperature rendered products, etc.)

4.  Products with Secondary Inhibitors, Not Shelf-Stable (products that are fermented, dried,

salted, brine treated, etc., but are not shelf-stable)

Irradiation (includes all forms of approved irradiation procedures for poultry and pork)

Fully Cooked, Not Shelf Stable (products which have received alethal kill step through a

heating process, but must be kept refrigerated. This includes products such as fully cooked

hams, cooked beef, roast beef, etc.).

Beef Saughter

Pork Slaughter

Poultry Slaughter

0. Raw Products - not ground (all raw products which are not ground in their final form. This

includes beef trimmings, tenderized cuts, steaks, roasts, chops, poultry parts, etc.)

oo

Ro©ooN

USDA developed three additional models:

1. Raw, Ground
2. Thermally Processed/Commercialy Sterile
3. Mechanicaly Separated Species/Deboned Poultry

This document contains the generic HACCP model for the process category titled: IRRADIATION.

In order to develop this model, aliterature review and an epidemiological assessment of the products
selected were performed to present an overview of the microbiological characteristics and profile of the
product. Thisinformation then was reviewed by ateam of industry, academic, public health officials,
and consumer representatives. The team met in aworkshop in College Station, TX on June 5-7, 1996.
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Subsequent to the workshop, this generic HACCP model was reviewed by small business
establishments for clarity and usability, and it was submitted to an expert peer review panel for
technical review.

Generic HACCP plans serve as useful guidelines; however, it isimpossible for ageneric model for to
be developed without it being too general. Therefore, it isincumbent on each plant’ sHACCP Team to
tailor thismodel to fit products in each plant, based on the knowledge about the process. Several
points should be considered when using this model to develop specific HACCP plans.

All plants shall have Sanitation Standard Operating Procedures (SSOPs). Good Manufacturing
Practices (GMPs) (FDA, 21 CFR 110; Appendix 1) and Standard Operating Procedures (SOPs) may
be in place as the foundation of the HACCP program. Good Manufacturing Practices are minimum
sanitary and processing requirements applicable to all companies processing food. Standard Operating
Procedures (SOPs) are step-by-step directions for completing important plant procedures. SOPs
should specifically describe the method for conducting and controlling the procedure. SOPs should be
evaluated regularly (i.e., daily) to confirm proper and consistent application, and modified as
necessary to ensure control.

Each generic model can be used as a starting point for the devel opment of your plant-specific plan
reflecting your plant environment and the specific processes conducted. The generic model is not
intended to be used “asis’ for your plant-specific HACCP plans.

The generic models designed for use in devel oping a plant-specific HACCP plan are defined according
to process category. In order to select the model or models that will be most useful for the activities
performed in your plant, the following steps should be taken.

If amodel for a laughter operation is required, select the model for the appropriate species. 1f amodel
for aprocessed product or productsisrequired, make alist of all products produced in the plant.
Examinethelist and group al like products according to common processing steps and equipment
used. Comparetheseto thelist of Process Modelsin Appendix 1. After reviewing and grouping the
products produced, you will know the number of models that are needed to assist in devel oping your
plant-specific plans.

If an establishment is a combination plant, i.e. conducting both daughter and processing activities, the
two models can be merged into a plant-specific plan. In this case, over-lapping critical control points
(CCPs) can be combined aslong as al significant hazards are addressed.

Seven Principles of HACCP:

The following seven principles of HACCP were adopted by the National Advisory Committee on
Microbiological Criteria of Foods (NACMCEF, 1992):

1. Conduct a hazard analysis. Prepare alist of stepsin the process where significant hazards
occur and describe the preventive measures.

Three types of hazards:

Biologica (B)— primarily concerned with pathogenic bacteria, such as Salmonella,
Saphylococcus aureus, Campylobacter jejuni, Clostridium perfringens,
Clostridium botulinum, Listeria monocytogenes, and Escherichia coli O157:H7;
also should consider Trichindla sprialis, and other parasites, as well as potential
pathological concerns.

Chemical (C)— toxic substances or compounds that may be unsafe for consumption;
i.e., cleaners, sanitizers, pesticides, insecticides, rodenticides, paint, lubricants,
etc.
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Physical (P)— foreign objects which may injure the consumer; i.e., rocks, stones,
wood, metal, glass, nuts, bolts, screws, plastic, knife blades, etc.

2. ldentify the critical control points (CCPs) in the process. A critical control point is defined
asapoint, step or procedure at which control can be applied and afood safety hazard can
be prevented, eliminated or reduced to an acceptable level.

3. Establish critical limitsfor preventive measures associated with each identified CCP. A
critical limit is defined as a criterion that must be met for each preventive measure
associated with a CCP. Each CCP will have one or more preventive measures that must be
properly controlled to assure prevention, elimination or reduction of hazards to acceptable
levels. Each preventive measure has associated with it critical limitsthat serve as
boundaries of safety for each CCP.

4. Establish CCP monitoring requirements. Establish procedures for using the results of
monitoring to adjust the process and maintain control.

5. Establish corrective action(s) to be taken when monitoring indicates that there is adeviation
from an established critica limit.

6. Establish effective record-keeping procedures that document the HACCP system.
7. Establish procedures for verification that the HACCP system is working correctly.
Specifics about this Generic Model:

1. Products Included In ThisModel. This model deals only withthe PROCESS CATEGORY,
IRRADIATION. This product examples are poultry parts and ground pork.

2. Items Addressed. Thismodel does not address certain aspects of product safety, such as Sanitation
Standard Operating Procedures (SSOPs). Good Manufacturing Practices (GMPs) and Standard
Operating Procedures (SOPs) may be in place as the foundation of HACCP.

3. Critical Control Points. The Critical Control Pointsin this model were established by the team
members of the workshop. Some products or processes may require fewer or more CCPs depending
on the individual operation.

4. Product Flow. Inthe product flow, the general processes were included; however, order of flow
varies. The product flow of every HACCP plan should be specific and accurately reflect the processes
involved at each plant.

5. Safety vs. Quality. Severa parameters have been discussed to ensure a safe product. Only
parameters relating to product safety were discussed. Quality issues were not addressed in this model.

6. Critical Limits. Critical limits selected must be based on the best information available to provide a
safe product and yet be realistic and attainable. Processors must keep in mind that any product which
does not meet acritical limit must have a Corrective Action taken on the product before being released
from the plant.

7. Process Authority. Reference may have been made about a “Process Authority” inthismodel. A
Process Authority may be an in-plant employee who has had specialized training, an outside
consultant, or other professional.
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8. Record-keeping. Record-keeping is an important part of the HACCP plan. Lack of accurate,
current records may be cause for withholding or suspending inspection from a plant.

9. Chain of Custody. Chain of custody refersto the point at which a plant gains control of the meat.
Thisis particularly important to know the history of incoming meat products. RequiringaHACCP
plan from the supplier will in effect, extend the chain of custody to the supplier.

10. Sampling Procedures. Each plant must establish a sampling plan to verify critical control points
(biological, chemical and physical) in the operation. The procedures will be based on prior knowledge
about the problem areas and not necessarily on random testing. A Process Authority may help
establish these sampling procedures which are most likely to identify a problemif it exists.
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USING THIS GENERIC MODEL TO DEVELOP AND IMPLEMENT A HACCP
PROGRAM

Getting Started: The plant should establish a HACCP team which includes at |east one HACCP trained
individual, and then develop aflow chart for each product (or process category). In addition, a
training program should be completed for all employees. It isimportant for all employeesto have
ownership in the HACCP plan and to participate in its development as appropriate. It aso isimportant
that the employees be given the authority to stop production if the process becomes out of control.
This empowerment is critical to make the HACCP program a successful one. Once HACCP s
established, it must be continually evaluated, upgraded, and modified. Experienceinworking a
HACCP plan will be helpful in continual improvement in the plan. In effect, the HACCP programisa
long-term commitment to improving the safety of the product by controlling the process.

The NACMCEF has 12 steps (five preliminary steps listed below and the seven principles previoudly
listed) in developing aHACCP plan.

PRELIMINARY STEPS:

1) Assemblethe HACCP team.

2) Describe the food and its method of distribution.

3) Identify the intended use and consumers of the food.
4) Develop aflow diagram which describes the process.
5) Verify the flow diagram.

Then apply the seven principles beginning with conducting a hazard analysis.
The following steps should be considered when devel oping an effective HACCP system.

Before devel oping the HACCP system it isimportant to ensure that an adequate sanitation system
(sanitation standard operating procedures - SSOPs) isin place for compliance with FSIS regulation.
GMPs and SOPs are also important because they establish basic operationa parameters for the
production of safe food.

Assembling the HACCP Team: Animportant step in developing aplan isto gain management
commitment and assemble aHACCP team. Top management must be fully committed to product
safety through HACCP to make the program effective. After commitment is obtained, the HACCP
team should be assembled. The team should consist of individual(s) from al aspects of production
and should include at least one HACCP trained individual .

Product Description. The description should include the products within the process, their

distribution, intended use, and potential consumers. This step will help ensure that all areas of concern
are addressed. If aparticular area on the example form is not applicable to your process, then eliminate
it from your description. The description for the IRRADIATION isincluded in this model.

Flow Diagram. The HACCP team should develop and verify aflow diagram for production of the
product(s). A ssmple flow diagram which includes every step of production is necessary. The flow
diagram should be verified for accuracy and completeness by physically walking through each step in
the diagram on the plant floor. The purpose of the flow diagram isto provide aclear, smple
description of the stepsin the process which are directly under the control of the facility. This model
contains ageneric flow diagram for IRRADIATION.

Hazard Analysis. A hazard has been defined as any biological (B), chemical (C) or physical (P)
property that may cause afood to be unsafe for human consumption. The hazard analysis is one of the
most critical steps in the development of aHACCP plan. The HACCP team must conduct a hazard
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analysis and identify stepsin the process where significant hazards can occur. The significant hazards
must be “of such anature that their prevention, elimination, reduction or control to acceptable levelsis
essential to the production of safe food.” (NACMCEF, 1992) The team should focus on risk and
severity as criteriafor determining whether ahazard is significant or not. Risk, as defined by the
National Advisory Committee, is*“likelihood of occurrence.” “The estimate of risk is usually based on
acombination of experience, epidemiological data, and information in the technica literature.”
(NACMCF, 1992). Severity isthe potential magnitude of the consequences to the consumer if the
hazard is not adequately controlled. Hazards that are not significant or not likely to occur will not
require further consideration in the HACCP plan.

Appendix 3 provides alist of example food safety hazards as identified in the Pathogen Reduction;
Hazard Analysis Critical Control Point (HACCP) Systems regulation (USDA, 1996).

The hazard analysis and identification of associated preventive measures accomplishes the following:
Identifies hazards of significance and associated preventive measures.
The analysis can be used to modify a process or product to further assure or improve food
safety.
The analysis provides a basis for determining CCPs, principle 2.

Critical Control Point (CCP): A CCPisany point, step, or procedure at which control can be applied
so that afood safety hazard can be prevented, eliminated, reduced, or controlled to acceptable levels.
Information developed during the hazard analysis should enable the HACCP team to identify which
steps in the process are CCPs. A decision tree, such asthe NACMCEF Decision Tree (Appendix 4)
may be useful in determining if aparticular step isa CCP for an identified hazard.

The CCPs discussed in this generic model should be considered as examples. Different facilities
preparing the same product can differ in the risk of hazards and the points, steps, or procedures which
are considered CCPs. This can be due to differencesin each facility layout, equipment, selection of
ingredients, or the production process that is being used. Plant-specific HACCP plans may include
additional or fewer CCPs than this model based on their individual process.

Critical Limit: A critical limit isa criterion that must be met for each preventive measure associated
with a CCP. Therefore, there isadirect relationship between the CCP and its critical limitsthat serve
as boundaries of safety. Critical limits may be derived from sources such as regulatory standards and
guidelines, scientific literature, experimental studies, and advice from experts. The HACCP
worksheet provided in this model summarizesthe critical limits for each CCP. Critical limits must be
based on the best information available at the time to provide a safe product and yet must be realistic
and attainable. Establishments must keep in mind that any product which does not meet the critical
limit must have a Corrective Action taken. Corrective actions may be as simple as re-processing or re-
packaging or may require destroying the product.

Monitoring: Monitoring is a planned sequence of observations or measurements to assess whether a
CCP isunder control and produces an accurate record for future use in verification. Monitoring serves
three purposes:
1) Monitoring is essential to food safety management in that it tracks the systems operation.
2) Monitoring is used to determine when thereis aloss of control and adeviation occurs at a
CCP, exceeding the critical limit. Corrective action must then be taken.
3) Monitoring provides written documentation for use in verifying the HACCP plan.

Because of the potentia serious consequences of acritical defect, monitoring procedures must be
effective. Continuous monitoring is possible with many types of equipment, and it should be used
when possible.
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Individuals monitoring CCPs must:
1) Betrained in the technique used to monitor each preventive measure;
2) Fully understand the purpose and importance of monitoring;
3) Have ready access to the monitoring activity;
4) Be unbiased in monitoring and reporting; and
5) Accurately report the monitoring activity.

All records associated with monitoring must be signed or initialed, dated, and the time recorded by the
person conducting the monitoring activity.

Corrective Actions. Corrective actions are procedures to be followed when a deviation occurs.
Because of variationsin CCPsfor different products and the diversity of possible deviations, specific
corrective action plans must be developed for each CCP. The actions must demonstrate that the CCP
has been brought under control and that the product is handled appropriately.

Record-Keeping: Record keeping isacritical aspect of the HACCP system. Records must be accurate
and reflect the process, the deviations, the corrective actions, etc. Lack of accurate, current records
may be cause for withholding or suspension of inspection from the plant.

It isaso important that all HACCP records dealing with CCPs and corrective actions taken, be
reviewed on adaily basis by an individua who did not produce the records and who has completed a
coursein HACCP, or the responsible establishment official who must sign or initial, date and record
thetime all records are reviewed. The HACCP plan and associated records must be on file at the meat
and/or poultry establishment.

Example forms have been included in thismodel. It may be beneficial to combine forms as possible to
reduce the amount of paperwork.

Verification: Verification consists of the use of methods, procedures or tests in addition to those used
in monitoring to determine that the HACCP system isin compliance with the HACCP plan and
whether the HACCP plan needs modification. There are three processes involved.

1) Thescientific or technical processto verify that critical limits at CCPs are satisfactory —
review of critical limitsto verify that the limits are adequate to control hazardsthat are likely
to occur.

2) Process verification to ensure that the facility’s HACCP plan is functioning effectively.
3) Documented periodic reassessment, independent of quality audits or other verification
procedures, that must be performed to ensure the accuracy of the HACCP plan.

Sanitation SOPs. According to USDA’s Pathogen Reduction/HACCP regulation (USDA, 1996),
effective establishment sanitation is essential for food safety and to successfully implement HACCP.
There are direct and substantia links between inadequate sanitation and the contamination of meat and
poultry products by pathogenic bacteria. Sanitation SOPs are necessary because they clearly define
each establishment’ s responsibility to consistently follow effective sanitation procedures and
substantially minimize the risk of direct product contamination and adulteration.

Microbial testing for indicator organisms can be used to validate CCP effectiveness, and to establish
in-plant trend analysis. Microbial testing should be part of a sanitation program in order to validate
effectiveness. Microbial testing does not indicate that the product is safe, but it is used to verify that
the process was in control.
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PROCESS CATEGORY DESCRIPTION
WORKSHOP LOCATION: College Station, Texas

THE FOLLOWING QUESTIONS NEED TO BE ANSWERED WHEN
DEVELOPING THE PRODUCT CATEGORY DESCRIPTION:

COMMON NAME: Poultry Parts, Raw, Fresh or Frozen

HOW ISIT TOBE USED? Ready to Cook or further process

TYPE OF PACKAGE?
Poultry Parts. Bulk pack/resealable pouch or Retail Package (with air permeable and
approved packaging material for irradiation.)

LENGTH OF SHELF LIFE, AT WHAT TEMPERATURE?
Shelf-life will vary depending on holding temperature. The following are estimates only.

Poultry Parts. Frozen, for approximately 3 -6 months
Refrigerated, for approximately 1-3 weeks

WHERE WILL IT BE SOLD?
Retall
Food Service

LABELING INSTRUCTIONS:
Fresh: Must have Safe Handling Label, Irradiation label in compliance with regulations,
“Keep refrigerated”

Frozen: Must have Safe Handling Label, Irradiation label in compliance with regulations,
“Keep frozen”.

IS SPECIAL DISTRIBUTION CONTROL NEEDED?
Safe food handling instructions should be evident. Poultry Irradiation regulation requires
transportation under refrigerated conditions. Identify if product is“Fresh” or “Frozen.”



LIST PRODUCT CATEGORIES AND INGREDIENTS

PRODUCT CATEGORY:
WORKSHOP LOCATION:

College Station, Texas

Irradiation

Irradiation: Product Examples— Poultry Parts

MEAT AND MEAT NONMEAT FOOD BINDERS/EXTENDERS

BYPRODUCTS INGREDIENTS

Raw Poultry None allowed. None allowed.

SPICES/IFLAVORINGS RESTRICTED PRESERVATIVEY
INGREDIENTS ACIDIFIERS

None allowed. None allowed. None allowed.

OTHER

Approved packaging material

(i.e., nitrocellul ose coated or
vinylidene chloride copolymer

coated cellophane, and

polyolefin film) for irradiation.

(Listed in 21CFR 179.45)
Irradiation Label.




IRRADIATION FLOW CHART
PRODUCTS: POULTRY PARTS

Receiving, Fresh, Raw
Poultry Parts

Storing of
Fresh, Raw Poultry
Parts

Receiving, Frozen Receiving,
Raw Poultry Parts Packaging Materias
Storing of Frozen Storing of
Raw Poultry Parts Packaging Materials

|

Tempering of Frozen Poultry
Parts

Conveying of Poultry

Refreezing (IQF - Individually
Quick Frozen) of Poultry Part

Parts
!

Packaging/Labeling of
Poultry Parts

Storing/Transporting of
Packaged Poultry Parts

J

Irradiating of Poultry

Parts

Storing (refrigerated or
frozen)/

Transporting
(refrigerated or frozen)
of Irradiated Poultry

Parts
J

Distribution
(refrigerated or frozen)
of Irradiated Poultry
Parts

** Processes separ ated by dotted line
may actually occur in separate facilities.
Thismodel considersreceiving of fresh
and frozen raw, product to distribution;
however, product may enter at this
process step for contract irradiators.

Irradiation
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PROCESS CATEGORY DESCRIPTION
WORKSHOP LOCATION: College Station, Texas

THE FOLLOWING QUESTIONS NEED TO BE ANSWERED WHEN
DEVELOPING THE PRODUCT CATEGORY DESCRIPTION:

COMMON NAME: Ground Pork, Raw, Fresh or Frozen

HOW ISIT TO BE USED? Ready to Cook or further process

TYPE OF PACKAGE?
Ground Pork: Chub Package or Retail Package (with air permeable and approved
packaging material for irradiation.)

LENGTH OF SHELF LIFE, AT WHAT TEMPERATURE?
Shelf-life will vary depending on holding temperature. The following are estimates only.

Ground Pork: Frozen, for approximately 3 -6 months
Refrigerated, for approximately 1-3 weeks

WHERE WILL IT BE SOLD?
Retail
Food Service

LABELING INSTRUCTIONS:
Fresh: Must have Safe Handling Label, Irradiation label in compliance with regulations,
“Keep refrigerated”

Frozen: Must have Safe Handling Label, Irradiation label in compliance with regulations,
“Keep frozen”.

IS SPECIAL DISTRIBUTION CONTROL NEEDED?
Safe food handling instructions should be evident. Transport under refrigerated/frozen
conditions. ldentify if product is“Fresh” or “Frozen.”



LIST PRODUCT CATEGORIES AND INGREDIENTS

PRODUCT CATEGORY:
WORKSHOP LOCATION:

College Station, Texas

Irradiation

Irradiation: Product Examples — Ground Pork Parts

MEAT AND MEAT NONMEAT FOOD BINDERSEXTENDERS

BYPRODUCTS INGREDIENTS

Raw Ground Pork None allowed. None allowed.

SPICES/IFLAVORINGS RESTRICTED PRESERVATIVEY
INGREDIENTS ACIDIFIERS

None allowed. None allowed. None allowed.

OTHER

Approved packaging material

(i.e., nitrocellul ose coated or
vinylidene chloride copolymer
coated cellophane, and

polyolefin film) for irradiation.

(Listed in 21CFR 179.45)
Irradiation Label.
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IRRADIATION FLOW CHART
PRODUCTS: GROUND PORK

Receiving, Ground | Receiving, Ground Pork | Receiving,

Pork Packaging Materias
v v

Storing of | Storing of Ground Pork | Storing of

Ground Pork [ Packaging Materials

| Tempering of Ground Pork |

Conveying of Ground [, |Refreezing (IQF - Individualy
Pork Quick Frozen) of Ground Pork

: |

Packaging/Labeling of e

Ground Pork ¢
Storing/Transporting of ** Processes separated by dotted line
Ground Pork may actually occur in separate facilities.

Thismodel considersreceiving of fresh

and frozen raw, product to distribution;
however, product may enter at this
process step for contract irradiators.

Irradiating of Ground
Pork

Storing/Transporting of
Irradiated Ground Pork

d

Distribution of
Irradiated Ground Pork
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Background and Reasoning for
M odel Development M ethodology

To better understand irradiation, it is often useful to use an analogy of a process with which we are all
familiar, such as pasteurization by heat. 1n such a process, the product configuration, viscosity, etc.
must be taken into account in order to ascertain the correct parameters of temperature and time of
pasteurization required to process the product correctly. Thiswould be akin to the dose-mapping that
is done when a particular product isto be irradiated. In addition, processors take care that nay product
to be pasteurized does not remain without refrigeration for long periods before processing. Similar
care should be taken before irradiation. In pasteurization by heat, the temperature that the product was
subjected to and the time during which it was subjected to this temperature, are monitored. In
irradiation, dosimetry is carried out to determine the dose that the product received.

Before considering how HACCP fitsinto this example, it isimportant to note the step in which the
parameters for pasteurization are determined, and the steps that are followed to ensure that the product
is not abused during this operation, from part of the pasteurization operation. These preliminary steps,
if you will, should not be considered Critical Control Points in themselves, rather they are carried out
as part of the step of pasteurizing food, which itself isthe CCP. Ciritical limits are set on the
processing parameters for this step, which are then monitored and verified. Similarly, in canning, itis
the canning process itself that isthe CCP. The steps that one hasto follow in order to determine the
right time and temperature combination for the particular product to be processed are merely part of that

step.

Following the same logic, one would not assign as a CCP the step in which dose-mapping is done for
irradiation, since thisis ssmply part of theirradiation process. Regarding dosimetry, one would not
make thisa CCP, just as one would not make the act of measuring temperature or time of
pasteurization a CCP. These are monitoring steps within the CCP in which the processing of the
product is carried out. As such, there would be standard operating procedures on how to do these
operations, which would be part of the HACCP plan.

The following generic model reflects these considerations.
The following references may a so be useful in conducting a hazard analysis.
Federa Register: Vol. 51 #10, 1-15-86 - pork

Vol. 50 #26, 2-7-85 - pork
Vol. 57 #88, 183, 9/2/92, 5/6/92 -poultry
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Hazard Analysis Wor ksheet:

The Hazard Analysis Worksheet format used in this model is an example format. Alternative forms
can be used for the hazard analysis.

This worksheet should be used in two steps.

Thefirst step, isto review each process step listed in the Process Flow Diagram and identify all
potential hazards that can be introduced or enhanced at this step. Chemical, physical, and biological
hazards should all be addressed. It is recommended that you list al potential hazards for each process
step before moving to column two.

The second step, isto determine if the potential hazard is significant. The significant hazards must be
“of such anature that their prevention, elimination, reduction, or control to acceptable levelsis
essential to the production of safe food.” (NACMCEF, 1992) The team should focus on risk and
severity as criteriafor determining whether ahazard is significant or not. Risk, as defined by the
National Advisory Committee, is*“likelihood of occurrence.” “The estimate of risk is usually based on
acombination of experience, epidemiological data, and information in the technica literature.”
(NACMCF, 1992). Severity isthe potential magnitude of the consequences to the consumer if the
hazard is not adequately controlled. Hazards that are not significant or not likely to occur will not
require further consideration in the HACCP plan.

It isimportant that you justify your decision for determining if ahazard isor isnot significant. This
will help you document your rationale for making decisions and is a useful tool when you re-validate
or revise your HACCP plan.

The fifth column, addresses preventive measures. For each significant hazard, identify preventive
measures, if they exist. A preventive measureisaphysical, chemical, or other means which can be
used to control an identified food safety hazard.

It is recommended that you complete columns 1 through 5, before starting on column 6. Column six
asks, “Isthis step acritical control point (CCP)?" A CCPisany point, step, or procedure at which
control can be applied so that afood safety hazard can be prevented, eliminated, reduced, or controlled
to acceptable levels. Information developed during the hazard analysis should enable the HACCP team
to identify which stepsin the process are CCPs. A decision tree, such asthe NACMCF Decision Tree
(Appendix 4) may be useful in determining if aparticular step isa CCP for an identified hazard. The
hazards identified during the development of this model were subjected to a decision tree by the team
members. CCPs must be carefully developed and documented and must be for product safety only.
Different facilities preparing the same product can differ in the risk of hazards and the points, steps, or
procedures which are CCPs.

The CCPsidentified in thismodel are for illustrative purposes only. Individual plant process will
determine the CCPs identified for plant-specific plans. Remember that Sanitation Standard Operating
Procedures are essentia prerequisitesto HACCP.
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Irradiation

Ingredient/Process Potential hazard introduced, Isthe potential Justification for decision What control measurescan be | Isthisstep a
Step controlled or enhanced at this food safety hazard applied to prevent the critical
step significant? significant hazards? control point
(CCP)?
Purchasing/ B: Pathogens B: Yes B: Raw meat and poultry products B: Temperature and Yes
Receiving of Fresh are aknown source of pathogens. organoleptic evaluation of CCP1 (B)
Poultry Parts or C: Pesticides, antibiotics, C: No raw product.
Ground Pork hormones, residues C: Unlikely to occur, raw product
P: No suppliers must follow established
P: Foreign material regulatory guidelines for HACCP and
Sanitation SOPs; letters of guarantee
from supplier.
P: Unlikely to occur; low risk.
Purchasing/ B: Pathogens B: Yes B: Raw meat and poultry products B: Temperature and Yes
Receiving of Frozen are aknown source of pathogens. organoleptic evaluation of CCP 2(B)
Poultry Parts or C: Pesticides, antibiotics, C: No raw product by using a coring
Ground Pork hormones, residues C: Unlikely to occur, raw product method.
P: No suppliers must follow established
P: Foreign material regulatory guidelinesfor HACCP and | *Note: If not taking cores for
Sanitation SOPs; letters of guarantee | evaluations, this may be
from supplier. deferred to the tempering
process step.
P: Unlikely to occur; low risk.
Receiving of B: None C: No C: Lettersof guarantee. Packaging No
Packaging Material material specifically approved for
C: Residues, pesticides P: No irradiation and for direct food contact

P: Foreign Material

must be used to prevent a chemical
hazard from occurring.

P. Letters of guarantee. Supplier
audits and history.
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Ingredient/Process Potential hazard introduced, Isthe potential | Justification for decision What control measures can be | Isthisstep a
Step controlled or enhanced at thisstep | food safety applied to prevent the critical
hazard significant hazards? control point
significant? (CCP)?
Storing of Fresh B: Pathogens B: Yes B: Potential for growth of B: Temperature control and No
Poultry Parts and psychotrophic pathogens. product rotation to minimize
Ground Pork C: Disinfectants, insecticides, C: No storage time (e.g., first
Sanitizers, cleaners C: Unlikely to occur, low risk. inffirst out) according to
P: No Sanitation SOPs should address Storing Fresh Product SOPs.
P: Foreign Material potential contamination.
P: Unlikely to occur, low risk;
Procedure for removal of foreign
material, if present, should be
developed by the establishment.
Storing of Frozen B: Pathogens B: No B: No significant growth of No
Poultry Parts and pathogens at storage temperatures.
Ground Pork C: Disinfectants, insecticides, C: No
Sanitizers, cleaners C: Unlikely to occur, low risk.
P: No Sanitation SOPs should address
P: Foreign Material potential contamination.
P: Unlikely to occur, low risk.
Procedure for removal of foreign
material, if present, should be
developed by the establishment.
Storing of Packaging | B: Pathogens B: No In-plant GMPs and SOPs for storing No
Materials packaging materials and utilizing
C: Disinfectants, insecticides, C: No disinfectants, insecticides, sanitizers,
sanitizers, cleaners cleaners.
P: No
P: Foreign Material
Tempering of Frozen | B: Pathogens B: Yes B: Potential for growth Time and Temperature Yes
Poultry Parts and controlsare needed toreduce | CCP 3(B)
Ground Pork C: Disinfectants, insecticides, C: No C: Unlikely to occur; Sanitation potential growth of
sanitizers, cleaners SOPs should address potential pathogens.
P: No contamination.

P: Foreign Material

P: Unlikely to occur; Supplier audits
and history.
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Ingredient/Process Potential hazard introduced, Isthe potential | Justification for decision What control measures can be | Isthisstep a
Step controlled or enhanced at thisstep | food safety applied to prevent the critical
hazard significant hazards? control point
significant? (CCP)?
Conveying of Product | B: Potential for pathogen growth B: No B: Low risk sincethisisarapid No
process and should not allow
C: Disinfectants, insecticides, C: No sufficient time for pathogen growth.
sanitizers, cleaners Product temperature should be
P: No maintained to reduce the potential for
P: Foreign Material pathogen growth (i.e., poultry
irradiation regulation statesit must
be 40°F).
C: Unlikely to occur; Sanitation
SOPs should address potential
contamination.
P: Establishment procedures should
allow for on-going visual inspection
of product to remove foreign
material, if present.
Refreezing of Poultry | B: Potential pathogen growth B: No B: Follow establishment procedure No
Parts for Individually for rapid refreezing product.
Quick Frozen (IQF) C: Pesticides, antibiotics, C: No
product hormones, residues C: Unlikely to occur; Sanitation
P: No SOPs should address potential
P: Foreign materials contamination.

P. Procedure for removal of foreign
material, if present, should be
developed by the establishment.
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Ingredient/Process Potential hazard introduced, Isthe potential | Justification for decision What control measures can be | Isthisstep a
Step controlled or enhanced at thisstep | food safety applied to prevent the critical
hazard significant hazards? control point
significant? (CCP)?
Packaging/Labeling B: Pathogens B: No B: Sanitation SOPs should address P: Establishment may want | No
of Fresh and Frozen potential contamination of product to consider including a metal
Raw Poultry Parts C: Disinfectants, insecticides, C: No during packaging. detector for use on packaged
and Ground Pork sanitizers, cleaners. Since product.
irradiation is consider afood P: No C: Unlikely to occur; Sanitation
additive, failure to label the SOPs should address potential
package with theirradiation logo contamination. Plant should have a
could result in exceeding upper written procedure in place as part of
limit of absorbed dose if product the Good Manufacturing Practices or
was re-irradiated. Irradiation Processing to prevent
mislabeling and re-irradiation of
P: Foreign materials product.
P. Procedure for removal of foreign
material, if present, should be
developed by the establishment.
Storing and/or B: Pathogens B: Yes B: Potentia for growth of B: Temperature control and No
Transporting of pathogens. product rotation to minimize
Packaged Fresh, Raw | C: Disinfectants, insecticides, C: No storage time (e.g., first
Poultry Parts and sanitizers, cleaners C & P: Unlikely to occur; packaged | in/first out) according to
Ground Pork P: No product reduces risk of chemica and Storing Fresh Product SOPs.

P._Foreign materials

physical hazards.
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Ingredient/Process Potential hazard introduced, Isthe potential | Justification for decision What control measures can be | Isthisstep a
Step controlled or enhanced at thisstep | food safety applied to prevent the critical
hazard significant hazards? control point
significant? (CCP)?
Storing and/or B: Pathogens B: No B: No significant growth of No
Transporting of pathogens at proper storage
Packaged Frozen, C: Disinfectants, insecticides, C: No temperatures (40°F or less).
Raw Poultry Parts Sanitizers, cleaners
and Ground Pork P: No C: Unlikely to occur, Sanitation
P: Foreign Material SOPs should address potential
contamination.
P: Unlikely to occur; Procedure for
removal of foreign material, if
present, should be developed by the
establishment.
Irradiating Fresh or B: Pathogens B: Yes B: Bacterial and/or parasite reduction. | Allowed dose range as per Yes
Frozen, Raw Poultry FDA/USDA regulation CCP 4(B)
Parts or Ground Pork | C: Disinfectants, insecticides, C: No *Note Irradiation regulation for pork | according to approved
Sanitizers, cleaners iscurrently only for Trichinae trestment protocol described
P: No control. in 9 CFR. (Pork 9 CFR

P: Foreign Material

C: Unlikely to occur, Sanitation
SOPs should address potential
contamination.

P. Unlikely to occur; Procedure for
removal of foreign material, if
present, should be developed by the
establishment.

318.7 and poultry 9 CFR
381.147 and 381.149.)
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Ingredient/Process Potential hazard introduced, Isthe potential | Justification for decision What control measures can be | Isthisstep a

Step controlled or enhanced at thisstep | food safety applied to prevent the critical
hazard significant hazards? control point
significant? (CCP)?

Storing, Transporting | B: Pathogens B: No B: Proper temperature during No

and Distributing of storage, transportation and

Irradiated, Frozen, C: Disinfectants, insecticides, C: No distribution to reduce potential

Raw Poultry Partsor | Sanitizers, cleaners pathogen growth (frozen) and

Ground Pork P: No Maintain Package | ntegrity.

P: Foreign Material

C: Unlikely to occur, Sanitation
SOPs should address potential
contamination.

P: Unlikely to occur; Procedure for
removal of foreign material, if
present, should be developed by the
establishment.
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Ingredient/Process Potential hazard introduced, Isthe potential | Justification for decision What control measures can be | Isthisstep a

Step controlled or enhanced at thisstep | food safety applied to prevent the critical
hazard significant hazards? control point
significant? (CCP)?

Storing, Transporting | B: Pathogens B: No B: Proper temperature during storage, No

and Distributing of transportation and distribution to

Irradiated, Fresh, Raw | C: Disinfectants, insecticides, C: No reduce potential pathogen growth

Poultry Parts or Sanitizers, cleaners (40°F or less) and Maintain Package

Ground Pork P: No Integrity. Follow Good Irradiation

P: Foreign Material

Practices 9 CFR 381.149 to prevent
co-mingling of non-irradiated and
irradiated products.

Aerobic competitors will cause
spoilage and reduce therisk of C.
botulinum.

C: Unlikely to occur, Sanitation
SOPs should address potential
contamination.

P. Unlikely to occur; Procedure for
removal of foreign material, if
present, should be developed by the
establishment.
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HACCP Worksheet:

The HACCP Worksheet format used in thismodel is an example format. Alternative forms can be used
for the HACCP plan.

The first three columns of the form, identify the process step associated with the CCP, allows for CCP
identification (number and type of hazard), and provides a description of the CCP. Columns four
through eight are used to indicate the establishment’s critical limits, monitoring procedures, corrective
actions, recordkeeping methods, and verification procedures for each CCP.

A critica limit isacriterion that must be met for each preventive measure associated with a CCP.
Critical limits may be derived from sources such as regulatory standards and guidelines, scientific
literature, experimental studies, and advice from experts. Critical limits must be based on the best
information available at the time to provide a safe product and yet must be realistic and attainable.
Establishments must keep in mind that any product which does not meet the critical limit must have a
Corrective Action taken. Corrective actions may be as simple as re-processing or re-packaging or may
require destroying the product.

Monitoring procedures should include a planned sequence of observations or measurements to assess
whether a CCP is under control and produce an accurate record for future use in verification.
Monitoring serves three purposes:

1) Monitoring is essential to food safety management by tracking the systems operation.

2) Monitoring is used to determine when thereis aloss of control and adeviation occurs at a

CCP, exceeding the critical limit. Corrective action must then be taken.

3) Monitoring provides written documentation for use in verifying the HACCP plan.
All records associated with monitoring must be signed or initialed, dated, and the time recorded by the
person conducting the monitoring activity.

Corrective actions are procedures to be followed when a deviation occurs. Because of variationsin
CCPsfor different products and the diversity of possible deviations, specific corrective action plans
must be developed for each CCP. The actions must demonstrate that the CCP has been brought under
control and that the product is handled appropriately. Corrective action records must be signed, dated,
and the time of action recorded by the individual responsible for taking the action.

Record keeping is acritical aspect of the HACCP system. Records must be accurate and reflect the
process, the deviations, the corrective actions, etc. Lack of accurate, current records may be cause for
withholding or suspension of inspection from the plant. It isaso important that all HACCP records
dealing with CCPs and corrective actions taken, be reviewed on a daily basis by an individual, who
did not produce the records and who has completed a course in HACCP, or the responsible
establishment official who must sign or initial, date, and record the time al records are reviewed. The
HACCP plan and associated records must be on file at the meat and/or poultry establishment.

Example recordkeeping forms have been included in thismodel. It may be beneficia to combine
forms as practical to reduce the amount of paperwork.

Verification consists of the use of methods, procedures, or testsin addition to those used in monitoring
to determine that the HACCP system isin compliance with the HACCP plan and whether the HACCP
plan needs modification. Verification involves:
1) Thescientific or technical processto verify that critical limits at CCPs are satisfactory —
review of critical limitsto verify that the limits are adequate to control the hazards and that
are likely to occur.
2) Process verification to ensure that the facility’s HACCP plan is functioning effectively.
3) Documented periodic revalidation, independent of quality audits or other verification
procedures, that must be performed to ensure the accuracy of the HACCP plan.
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INDUSTRY WORKSHOP HACCP MODEL
PROCESS CATEGORY: Irradiation — Product Examples: Poultry Parts and Ground Pork
WORKSHOP LOCATION: College Station, TX

Process Step CCP/ CCP Description Critical Limits Establishment Corrective HACCP Records HACCP System
Hezard Monitoring Action Verification
Number
Purchasing/ CCP Temperature Internal product Temperature Hold; Receiving log, Calibrate thermometer
Receiving of 1B Organoleptic temperature to meet in- | monitoring, visual responsible completed by according to SOPs.
Fresh or Frozen, evaluation plant requirements and organoleptic plant employee | designated person,
Raw Poultry Supplier Records (i.e., 40°F) as evaluation according | must evaluate | recorded at CCPsite | Monthly (or as deemed
Parts and Ground established by Process | establishment level of on areal time basis. appropriate according to
Pork Authority unless receiving protocol significance of volume and other factors)
superseded by USDA for each lot received. | deviation, then | Thermometer microbial testing.
regulations (e.g., reject, divert or | calibration log,
poultry < 40°F) and Monitoring to be accept product. | completed by Monthly (or as deemed
meetsin plant completed by designated person. appropriate according to
specifications for responsible plant Evaluate cause volume and other factors)
visual and organoleptic | employee of deviation Employee observation and/or
properties. and take action | performance/ temperature checks.
to prevent measurement review
reoccurrence. log completed by Cross reference receiving
*|ndividual plants may designated person. log with supplier
want to consider documents.
establishing APC or Hold log, completed
other microbial criteria by responsible plant Review of relevant
to be met by supplier. employee, recorded at | HACCP records.
CCPsiteon areal
time basis. Perform ongoing review of

Microbial datalog.
completed by
designated person.

Deviation and
corrective action log,
completed by
designated person.

HACCP plan in response
to deviations and/or system
and product modifications
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Process Step CCP/ CCP Description Critical Limits Establishment Corrective Action | HACCP Records HACCP System
Hazard Monitoring Verification
Number
Tempering of CCP Timeand Establish and validated | Tempering time Reject from raw Time/ Célibrate
Frozen, Raw 2B Temperature time and temperature and Temperature product irradiation | Temperature log, thermometer/
Poultry Parts and requirementsin (of appropriate process category completed responsible thermocouple and
Ground Pork procedurein order to reference points: (may be ableto plant employee, recorded timer periodically,
attain tempering while | product, tempering | utilize product by | at CCP site on areal time | (i.e, daily).
precluding the growth | cooler, tempering | divertingittoa basis.
of microorganisms. water, etc.) for different Monthly (or as
For example, place each lot of processing Thermometer calibration deemed appropriate
product in 40°F cooler | product. operation such as | log, completed by according to
for 4 days, monitor canning, if designated person. volume and other
product temperature. appropriate). factors) microbial
Monitoring Employee performance/ testing to validate
Recommend using a completed by Evaluate cause of | measurement review log the established
processing authority if | responsibleplant | deviation andtake | completed by responsible | time/
assistanceisneededto | employee action to prevent plant employee. temperature
determine appropriate reoccurrence. requirements.
time/temperature Hold log, completed by
requirements. designated person, recorded | Monthly (or as
at CCP siteon areal time | deemed appropriate
basis. according to

Micro data sheet.

Deviation and corrective
action log, completed by
designated person.

volume and other
factors) employee
observation and/or
time/temperature
checks.

Daily review of
relevant HACCP
records prior to
shipping product.

Perform ongoing
review of HACCP
plan in response to
deviations and/or
system and product
modifications
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Process Step CCP/ CCP Description Critical Limits Establishment Corrective Action HACCP HACCP System
Hazard Monitoring Records Verification
Number
Irradiating Fresh | CCP lonizing Radiation Dpin @nd Dy Dosimetry, to If exceed D, then | Records of Dosimetry calibration
or Frozen, Raw 3-B Processing (includes | according to FDA, measure actual Reject product. irradiation according to NIST
Poultry Parts and dose-mapping and USDA/FSIS approved | absorbed dose, processing as | (National Institute of
Ground Pork irradiation, with protocols, which according to If do not achieve required by 9 Science and Technology)
standard operating includes time of American D, thenevaluate | CFR 381.149. | standards.
proceduresto be process and dose Saociety of and further irradiate
written in mapping for each Testing Material | at appropriatedose | Facility/ Monthly (or as deemed
compliance with product configuration. | (ASTM E1204- incrementsto meet | source appropriate according to
Good Irradiation (i.e., 1.5t0 3.0 kGy 93 and E1431- compliance or preventative volume and other factors)
Practicesas stated in | for poultry and 0.3 - 91), to be carried | Reject product. maintenance microbial testing by
9 CFR 381). 1.0 kGy for pork) out during dose- records. contract irradiator or client
mapping aswell | Evaluate cause of (may be one in the same).
as after deviation to prevent | Inoculated
processing of reoccurrence. Pack study Inoculated Pack Studies.
product. log.
Daily review of relevant
Deviationand | HACCP records prior to
corrective shipping product.
action log,
completed by Perform ongoing review of
designated HACCP plan in response
person. to deviations and/or system

and product modifications.

Review of Customer
Complaints by contract
irradiator or client (may be
onein the same).
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Example Records



Examples HOLD SUMMARY LOG

Irradiation

Hold Date/ Product/ | Reasonfor Hold Number | “Held by” Date of Final Number Number Total Released
Number | Timeof | Code Units Operator Disposition Disposition Released Destroyed Number | by
Hold Hed Initials Initials/
Date/Time
Reviewed by:

Date




Dat

Example: CALIBRATION LOG*

Irradiation

Time

ID for Equipment Calibrated

Comments

Operator Initials

*Calibration logs can be used for thermometers, thermocouples, timers, or other equipment.
Instructions. Record equipment calibrations and comments according to individual equipment calibration SOPs.

Reviewed by:

Dae



Example: RECEIVING LOG

Irradiation

Date Ingredient Supplier Supplier Lot ID/| Quantity Temper- Organoleptic Accept/ | Micro | Operator
Rec’ d Code Code Received ature on Evaluation: Reject Sent Initials/
Receipt Date/
Time
Reviewed by:

Dae




Example: EMPLOYEE PERFORMANCE/MEASUREMENT

DATE/TIME [ CCP
NUMBER/ID

NAME OF EMPLOYEE
OBSERVED

VERIFICATION LOG*

OBSERVATION/MEASUREMENT

Irradiation

COMMENTS

INITIALS

* Thislog can be used for veri

fying observations of employees and measurement checks taken for individual CCPs.

Reviewed by:

Dae




Example: MICROBIAL DATA LOG

Irradiation

DateRecaved | LotID/ | SampleDescription | Date of Dae Operator
Code Analysis Reported Micro Anayss. Initias/
Time
Organism Result
Reviewed by:

Dae
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Example: DEVIATION and CORRECTIVE ACTION LOG
Initids/
Corrective Actions For: Time
Date Deviation CCP Description of Deviation Product System to Prevent
Number Number/ID Reoccurrence
Reviewed by:

Dae




Example: TIME/ TEMPERATURE LOG

Irradiation

Date Lot ID/Code | Product Description Product ID/ | Timeln Time Out Temperature | Operator
Code Initials
Reviewed by:

Dae
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APPENDIX 1
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Thisisnot an FSIS requirement. The following Good Manufacturing Practices (21 CFR
Part 110) codified by the Food and Drug Administration are being provided for reference
material to help assist you in developing your plant’s manufacturing procedures. The
document provides information which may aso be useful as part of your Sanitation
Standard Operating Procedures.



FOOD AND DRUG
ADMINISTRATION,
DEPARTMENT OF HEALTH
AND HUMAN SERVICES

21 CFR PART 110- CURRENT
GOOD MANUFACTURING
PRACTICE IN
MANUFACTURING,
PACKING, OR HOLDING
HUMAN FOOD

Subpart A - General Provisions

Sec. 110.3 Definitions.

Sec. 110.5 Current good manufacturing
practice.

Sec. 110.10 Personnel.

Sec. 110.19 Exclusions.

Subpart B - Buildings and

Facilities

Sec. 110.20 Plant and grounds.

Sec. 110.35 Sanitary operations.

Sec. 110.37 Sanitary facilitiesand
controls.

Subpart C - Equipment
Sec. 110.40 Equipment and utensils.

Subpart D - [Reserved]

Subpart E - Production and

Process Controls

Sec. 110.80 Processes and controls.

Sec. 110.93 Warehousing and
distribution.

Subpart F - [Reserved]

Subpart G - Defect Action

Levels

Sec. 110.110 Natural or unavoidable
defectsin food for human use
that present no health hazard.

SUBPART A - GENERAL
PROVISIONS

110.3 Definitions.

The definitions and interpretations
of termsin section 201 of the
Federal Food, Drug, and Cosmetic
Act (the act) are applicable to such
terms when used in this part. The
following definitions shall also

apply:

(a) “Acid foods or acidified
foods’ means foods that have an
equilibrium pH of 4.6 or below.

(b) “Adequate” means that
which is needed to accomplish the
intended purpose in keeping with
good public health practice.

(c) “Batter” means a semifluid
substance, usually composed of
flour and other ingredients, into
which principal components of
food are dipped or with which they
are coated, or which may be used
directly to form bakery foods.

(d) “Blanching,” except for tree
nuts and peanuts, means a
prepackaging heat treatment of
foodstuffs for a sufficient time and
at a sufficient temperature to
partially or completely inactivate
the naturally occurring enzymes
and to effect other physical or
biochemical changes in the food.

(e) “Critical control point”
means a point in afood process
where there is a high probability
that improper control may cause,
allow, or contribute to a hazard or
to filth in the final food or
decomposition of the final food.

(f) “Food” means food as
defined in section 201(f) of the act
and includes raw materials and
ingredients.

(9) “Food-contact surfaces” are
those surfaces that contact human
food and those surfaces from
which drainage onto the food or
onto surfaces that contact the food
ordinarily occurs during the
normal course of operations.
'Food-contact surfaces' includes
utensils and food-contact surfaces
of equipment.

(h) “Lot” means the food
produced during a period of time
indicated by a specific code.

(i) “Microorganisms’ means
yeasts, molds, bacteria, and viruses
and includes, but is not limited to,
species having public health
significance. Theterm
‘undesirable microorganisms'
includes those microorganisms that
are of public health significance,
that subject food to decomposition,
that indicate that food is
contaminated with filth, or that
otherwise may cause food to be
adulterated within the meaning of
the act. Occasionally in these
regulations, FDA used the adjective
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'microbial’ instead of using an
adjectival phrase containing the
word microorganism.

(j) “Pest” refers to any
objectionable animals or insects
including, but not limited to, birds,
rodents, flies, and larvae.

(k) “Plant” means the building
or facility or parts thereof, used for
or in connection with the
manufacturing, packaging,
labeling, or holding of human
food.

(1) “Quality control operation”
means a planned and systematic
procedure for taking all actions
necessary to prevent food from
being adulterated within the
meaning of the act.

(m) “Rework” means clean,
unadulterated food that has been
removed from processing for
reasons other than insanitary
conditions or that has been
successfully reconditioned by
reprocessing and that is suitable
for use as food.

(n) “Safe-moisture level” isa
level of moisture low enough to
prevent the growth of undesirable
microorganisms in the finished
product under the intended
conditions of manufacturing,
storage, and distribution. The
maximum safe moisture level for a
food is based on its water activity
(a(INFERIOR w)). Ana
(INFERIOR w) will be considered
safe for afood if adequate data are
available that demonstrate that the
food at or below the given a
(INFERIOR w) will not support the
growth of undesirable
microorganisms.

(o) “Sanitize” means to
adequately treat food-contact
surfaces by a processthat is
effective in destroying vegetative
cells of microorganisms of public
health significance, and in
substantially reducing numbers of
other undesirable microorganisms,
but without adversely affecting the
product or its safety for the
consumer.

(p) “Shall” is used to state
mandatory requirements.

(g) “Should” is used to state
recommended or advisory
procedures or identify
recommended equipment.



(r) “Water activity” (a
(INFERIOR w)) is a measure of the
free moisturein afood and is the
quotient of the water vapor
pressure of the substance divided
by the vapor pressure of pure
water at the same temperature.

110.5 Current good
manufacturing practice.

(a) The criteria and definitionsin
this part shall apply in determining
whether afood is adulterated (1)
within the meaning of section
402(a)(3) of the act in that the
food has been manufactured under
such conditions that it is unfit for
food; or (2) within the meaning of
section 402(a)(4) of the act in that
the food has been prepared,
packed, or held under insanitary
conditions whereby it may have
become contaminated with filth, or
whereby it may have been
rendered injurious to health. The
criteria and definitions in this part
also apply in determining whether
afood isin violation of section
361 of the Public Health Service
Act (42 U.S.C. 264).

(b) Food covered by specific
current good manufacturing
practice regulations also is subject
to the requirements of those
regulations.

110.10 Personnel.

The plant management shall take
all reasonable measures and
precautions to ensure the
following:

(a) Disease control. Any person
who, by medical examination or
supervisory observation, is shown
to have, or appears to have, an
illness, open lesion, including boils,
sores, or infected wounds, or any
other abnormal source of
microbial contamination by which
there is a reasonable possibility of
food, food-contact surfaces, or
food-packaging materials
becoming contaminated, shall be
excluded from any operations
which may be expected to result in
such contamination until the
condition is corrected. Personnel
shall be instructed to report such
health conditions to their
supervisors.

(b) Cleanliness. All persons
working in direct contact with
food, food-contact surfaces, and
food-packaging materials shall
conform to hygienic practices
while on duty to the extent
necessary to protect against
contamination of food. The
methods for maintaining
cleanliness include, but are not
limited to:

(1) Wearing outer garments
suitable to the operation in a
manner that protects against the
contamination of food, food-
contact surfaces, or food-
packaging materials.

(2) Maintaining adequate
personal cleanliness.

(3) Washing hands thoroughly
(and sanitizing if necessary to
protect against contamination with
undesirable microorganisms) in an
adequate hand-washing facility
before starting work, after each
absence from the work station, and
at any other time when the hands
may have become soiled or
contaminated.

(4) Removing all unsecured
jewelry and other objects that
might fall into food, equipment, or
containers, and removing hand
jewelry that cannot be adequately
sanitized during periods in which
food is manipulated by hand. If
such hand jewelry cannot be
removed, it may be covered by
material which can be maintained
in an intact, clean, and sanitary
condition and which effectively
protects against the contamination
by these objects of the food, food-
contact surfaces, or food-
packaging materials.

(5) Maintaining gloves, if they
are used in food handling, in an
intact, clean, and sanitary
condition. The gloves should be
of an impermeable material.

(6) Wearing, where appropriate,
in an effective manner, hair nets,
headbands, caps, beard covers, or
other effective hair restraints.

(7) Storing clothing or other
personal belongingsin areas other
than where food is exposed or
where equipment or utensils are
washed.

(8) Confining the following to
areas other than where food may
be exposed or where equipment or
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utensils are washed: eating food,
chewing gum, drinking beverages,
or using tobacco.

(9) Taking any other necessary
precautions to protect against
contamination of food, food-
contact surfaces, or food-
packaging materials with
microorganisms or foreign
substances including, but not
limited to, perspiration, hair,
cosmetics, tobacco, chemicals, and
medicines applied to the skin.

(c) Education and training.
Personnel responsible for
identifying sanitation failures or
food contamination should have a
background of education or
experience, or a combination
thereof, to provide alevel of
competency necessary for
production of clean and safe food.
Food handlers and supervisors
should receive appropriate training
in proper food handling
techniques and food-protection
principles and should be informed
of the danger of poor personal
hygiene and insanitary practices.

(d) Supervision. Responsibility
for assuring compliance by all
personnel with all requirements of
this part shall be clearly assigned
to competent supervisory
personnel.

110.19 Exclusions.

(a) The following operations are
not subject to this part:
Establishments engaged solely in
the harvesting, storage, or
distribution of one or more 'raw
agricultural commodities,' as
defined in section 201(r) of the
act, which are ordinarily cleaned,
prepared, treated, or otherwise
processed before being marketed
to the consuming public.

(b) FDA, however, will issue
special regulationsiif it is necessary
to cover these excluded operations.

SUBPART B - BUILDING AND
FACILITIES
110.20 Plant and grounds.

(a) Grounds. The grounds about

afood plant under the control of
the operator shall be kept in a



condition that will protect against
the contamination of food. The
methods for adequate maintenance
of grounds include, but are not
limited to:

(1) Properly storing equipment,
removing litter and waste, and
cutting weeds or grass within the
immediate vicinity of the plant
buildings or structures that may
constitute an attractant, breeding
place, or harborage for pests.

(2) Maintaining roads, yards, and
parking lots so that they do not
constitute a source of
contamination in areas where food
is exposed.

(3) Adequately draining areas
that may contribute contamination
to food by seepage, foot-borne
filth, or providing a breeding place
for pests.

(4) Operating systems for waste
treatment and disposal in an
adequate manner so that they do
not constitute a source of
contamination in areas where food
is exposed.

If the plant grounds are
bordered by grounds not under
the operator's control and not
maintained in the manner
described in paragraph (a) (1)
through (3) of this section, care
shall be exercised in the plant by
inspection, extermination, or other
means to exclude pests, dirt, and
filth that may be a source of food
contamination.

(b) Plant construction and
design. Plant buildings and
structures shall be suitablein size,
construction, and design to
facilitate maintenance and sanitary
operations for
food-manufacturing purposes.
The plant and facilities shall:

(1) Provide sufficient space for
such placement of equipment and
storage of materials as is necessary
for the maintenance of sanitary
operations and the production of
safe food.

(2) Permit the taking of proper
precautions to reduce the potential
for contamination of food, food-
contact surfaces, or food-
packaging materials with
microorganisms, chemicals, filth,
or other extraneous material. The
potential for contamination may
be reduced by adequate food

safety controls and operating
practices or effective design,
including the separation of
operations in which contamination
islikely to occur, by one or more
of the following means; location,
time, partition, air flow, enclosed
systems, or other effective means.

(3) Permit the taking of proper
precautions to protect food in
outdoor bulk fermentation vessels
by any effective means, including:

(i) Using protective coverings.

(ii) Controlling areas over and
around the vessels to eliminate
harborages for pests.

(iii) Checking on aregular basis
for pests and pest infestation.

(iv) Skimming the fermentation
vessels, as necessary.

(4) Be constructed in such a
manner that floors, walls, and
ceilings may be adequately
cleaned and kept clean and kept in
good repair; that drip or
condensate from fixtures, ducts
and pipes does not contaminate
food, food-contact surfaces, or
food-packaging materials; and that
aisles or working spaces are
provided between equipment and
walls and are adequately
unobstructed and of adequate
width to permit employees to
perform their duties and to protect
against contaminating food or
food-contact surfaces with clothing
or personal contact.

(5) Provide adequate lighting in
hand-washing areas, dressing and
locker rooms, and toilet rooms and
in all areas wherefood is
examined, processed, or stored and
where equipment or utensils are
cleaned; and provide safety-type
light bulbs, fixtures, skylights, or
other glass suspended over
exposed food in any step of
preparation or otherwise protect
against food contamination in case
of glass breakage.

(6) Provide adequate ventilation
or control equipment to minimize
o