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Introduction

The Hazard Analysis Critical Control Points (HACCP) concept is a systematic, scientific
approach to process control. The Food Safety and Inspection Service (FSIS) views HACCP as
ameans of preventing the occurrence of health and safety hazards in plants producing meat and
poultry and in their products. It does this by ensuring that controls are applied at any point in a
food production system where hazardous situations could occur. These hazards may include
biological, chemical, or physical adulteration of food products.

The United States Department of Agriculture (USDA) published afinal rule in July 1996
mandating that HACCP be implemented as the system of process control in all USDA-inspected
meat and poultry plants. As part 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 regulated industry.

I'n addition to the generic model, background information on HACCP isincluded to assist
an establishment in conducting a hazard analysis and developing a plant-specific plan.

The regulation includes specific references to the development and maintenance of
standard operating procedures for sanitation, and these standard operating procedures should be
in place before a HACCP system is implemented. For this reason, principles of good sanitation
are not included as part of the HACCP plan.

Principlesof HACCP

The foundation of HACCP can be found in the seven principlesthat describe its functions.
These seven principles are:

Principle No. 1. Conduct aHazard Andyss. Preparealist of stepsin the process where
significant hazards can occur, and describe the preventive measures.

Principle No. 2: Identify the Critical Control Points (CCP’s) in the process.

Principle No. 3: Establish critical limits for preventive measures associated with each
identified CCP.

Principle No. 4: Establish CCP monitoring requirements. Establish procedures for using
the results of monitoring to adjust the process and maintain control.



Principle No. 5: Establish corrective action to be taken when monitoring indicates that
there is a deviation from an established critical limit.

Principle No. 6: Egtablish effective recordkeeping procedures that document the HACCP
system.

Principle No. 7: Establish procedures to verify that the HACCP system is working
correctly.

Definitions

Some definitions of commonly used HACCP terms are included below to clarify some of
the terms used in reference to HACCP, hazard anadlysis, modd development, and the development
of the specific plan.

Corrective action. Procedures to be followed when a deviation occurs.
Criterion. A standard on which a judgement or decision can be based.

Critical Control Point (CCP). A point, step, or procedure in afood process at which
control can be applied and as a result afood safety hazard can be prevented, eliminated,
or reduced to acceptable levels.

Critical limit. The maximum or minimum value to which a physical biological, or
chemical hazard must be controlled at a critical control point to prevent, eliminate, or
reduce to an acceptable level the occurrence of the identified food safety hazard.

Deviation. Failureto meet acritical limit.

HACCP. Hazard Analysis and Critical Control Point. A process that identifies specific
hazards and preventive and control measures to ensure the safety of food.

HACCP Plan. The written document that is based upon the principles of HACCP and
that delineates the procedures to be followed to ensure the control of a specific process
or procedure.

HACCP System. The HACCP plan in operation, including the HACCP plan itself.

Hazard (Food Safety). Any biological, chemical, or physical property that may cau
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Hazard Analysis. The identification of any hazardous biological, chemical, or physical
properties in raw materials and processing steps, and an assessment of their likely
occurrence and potential to cause food to be unsafe for consumption.

Monitor. To conduct a planned sequence of observations or measurements to assess
whether a CCP is under control and to produce an accurate record for future use in
verification.

Preventive measure. Physical, chemical, or other means that can be used to control an
identified food health hazard.

Process. A procedure consisting of any number of separate, distinct, and ordered
operations that are directly under the control of the establishment employed in the
manufacture of a specific product, or agroup of two or more products wherein all CCP's,
such as packaging, may be applied to one or more of those products within the group.

Development of the Plant Specific HACCP Plan

The National Advisory Committee for Microbiologica criteria for Foods (NACMCF) has

12 steps (five preliminary steps listed below and the seven principles from page 1) in developing
aHACCP plant specific plan.

PRELIMINARY STEPS

1) Assemble the 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 from page 1 beginning with conducting a hazard analysis.
Remember a Sanitation SOP is a prerequisite for developing aHACCP plan.

There are certain dements required of a HACCP plan developed for a specific inspected
establishment. Keep these in mind when proceeding with the steps in plan development. The
following steps are all a part of developing your plant-specific plan:

Description of the Product: Thisisthe first step in the development of the model for
your process. It will aid you in describing your product(s) so that you may progress
through the remainder of model development. The section listing special handling
congderations may not be applicable to your particular process and thus may not need to
be completed.

Process Flow Diagram: This form should be completed for your process following the
completion of the product(s) description. This step includes the course of the process as
the product(s) moves from receiving to finished product shipping. It is helpful to
complete this portion of your plan while actually walking through your plant and
following the production steps involved in the particular product or process.

Hazard Analysis: The Hazard Analysisis a critical step in the development of a plant-
specific HACCP plan. This portion of plan development must take into consideration the
risk or likelihood of occurrence, and the severity of each hazard. In order to be
congdered, an identified hazard must be "of such a nature that its prevention, elimination,
or reduction to an acceptable level is essentia to the production of a safe food." *
Hazards that are not significant or not likely to occur will not require further
condderation. The potentia significance of each hazard should be assessed according to
its frequency, risk, and severity. "Risk isan estimate of the likely occurrence of a hazard.
The estimate of risk is usually based on a combination of experience, epidemiological
data, and information in the technical literature."* For example, it is well documented
that during the process of poultry slaughter, Salmonella is an organism of public health
significance that constitutes arisk of sufficient severity for inclusion into aHACCP plan
for identification and description of preventive measures. If the plan does not take into
congderation the points at which the growth and proliferation of this organism can occur,
and identify appropriate preventive measures, a safe food will not be produced.

Remember that in your hazard analyss there are three categories of hazards to consider: chemical,
biological, and physical. Appendix 2 includes a table of hazards that are controlled in a HACCP

NACMCF, HACCP, 1992



program. Each process step will be evaluated to determine if significant hazards from one or
more of these categories are present. The hazards will be listed at each process step along with
the specific preventive measures that can control the hazard. For example, if your plant-specific
HACCP plan identifies foreign material as a physical hazard for receiving non-meat ingredients,
a preventive measure must be included ensuring that the materials are handled and stored in a
manner so as not to contaminate the product.

If conclusive epidemiological data are available, this information should be used to
determine the appropriate preventive measure: cooking or cooling temperatures, use of
antimicrobial rinses, etc.

| dentify the processing steps that present significant hazards and any preventive measures
on the Hazard Analysis/Preventive Measures Form. These will be derived from the
process steps on your flow diagram. This activity is one of the magjor portions of the
Hazard Analysis. The use of technical literature, epidemiological data, and assistance
from an individual with HACCP training at least as described in 9CFR 417 is crucial at
this point to ensure that adequate preventive measures have been identified and significant
hazards have been addressed.

Critical Control Point (CCP) Determination: Identification and description of the CCP
for each identified hazard is the next step in plan development. The CCP determination
significance of identified hazards, a determination on the information and data you
recorded on the Hazard Anadysis/Preventive Measures form will be needed for completion
of this portion of the plan.

HACCP Plan Development: This portion of the plan development will be used to
designate the specific activities, frequencies, critical limits, and corrective actions that
ensure that your process is under control and adequate to produce a safe product. This
part will include al the information gathered to this point in your plan development
process steps. In addition, the HACCP plan will include specification of critical limits.
These limitswill be identified after the identification of the CCP's for the process and will
be listed inthe HACCP Plan. The criticd limit must include at a minimum the regulatory
requirement for that specific process step.

The following will be identified or described in the HACCP plan: the establishment
monitoring procedure or device to be used; the corrective action to be taken if the limit is
exceeded; the individual responsible for taking corrective action; the records that will be
generated and maintained for each CCP; and the establishment verification activities and the
frequency at which they will be conducted. A blank example HACCP plan format has been
included at the end of the generic model.

A copy of the Decision Tree developed by the NACMCEF is included at the end of this
section. The use of the Decision Treeisoptiona. The questions in the Decision Tree are listed



at the top of each page of the CCP Determination form of the generic model. These questions
should be answered when identifying critical control points for your HACCP plan. Remember
that the HACCP plan should cover health and safety CCP's, not economic and quality concerns.

A CCP should be identified when it presents a significant hazard and has a significant
likelihood of occurrence. Hazards that are unlikely to occur or do not present significant hazards
will not be considered during Hazard Analysis and, therefore, will not be identified as a CCP.

Remember that HACCP is a system of process control for the plant and not an inspection
system. The creation of the plant-specific plan and its successful operation is the responsibility
of each establishment. The plant-specific plan that you have developed will be used to help you
monitor your process. The plan should be reassessed routinely by the plant to determine if
updates are needed. Such cases may include, but are not limited to: new products are added; a
process undergoes substantial changes such as changes in raw materials or their source; product
formulation; processing or daughter methods or systems; production volume; packaging; finished
product distribution systems; the intended use or consumers of the finished product; or it is
determined that the plan does not adequately ensure process control, defined as when critical
limits are not being met. Revision of the HACCP plan should be conducted with the advice and
assistance of the HACCP-trained individual.

The generic models use examples of products within the specific process category. The
information for your plant-specific plan, and the products covered by the process, may differ and
therefore will require different CCPs. There are two plans included in the handbook to help
illustrate how two products can fit into the same generic process model.

Specific information related to regulatory requirements for HACCP can be found in Part
417 of the regulations. The 1992 paper on HACCP by the NACMCF contains important
information on HACCP plan development, and is a recommended reference tool for use when
creating your plant-specific plan.

Stepsfor Selecting a Generic Process M odel

Process Platform for Use of Generic M odels

Each generic model was developed by a committee of experts to serve as a guide for
creating HACCP plans for various processes. Each generic model can be used as a starting point
for the development 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 by FSIS for use in developing a plant-specific HACCP plan
are defined according to process. 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 a model for a slaughter operation is required, select the model for the appropriate
species. If amodel for a processed product or productsis required, proceed as directed in the
steps below. If an establishment is a combination plant, i.e. conducting both slaughter and
processing activities, the two models can be merged into a plant-specific plan. In this case,
overlapping critical control points (CCP’s) can be combined as long as all significant hazards are
addressed.

1) Makealist of al products produced in the plant. Examine the list and group all
like products according to common processing steps and equipment used.
Compare these to the list of Process Modelsin Appendix 1. After reviewing and
grouping the products produced, you will know the number of models that are
needed to develop your plant-specific plans.

2) Refer to the process control flow chart (Appendix 3). This will show which
process models will fit your product(s) groups most closely. To use the flow
chart effectively, move in a step-by-step fashion by asking yourself these
guestions:

Is the product(s) shelf stable? Some questions that will determine if a process fits one
of the shelf stable categories are:

Does the process result in a product sterilized in a sealed package?
Does the process dry the product(s) to an acceptable water activity?
Does the process result in a product(s) that need not be refrigerated?

Does the process acidify the products(s) to an acceptable pH, or is there a
combination of the activities listed above resulting in a shelf stable product(s)?

If so, proceed to the categories listed for shelf stable processes.

Isthe product(s) not shelf stable? Some questions that will help with this determination
are:

Doesthe process result in a product(s) that must be kept refrigerated, frozen, or
at an acceptable holding (heat) temperature?

If so, proceed through the remaining steps, for example:



If aproduct is not shelf stable but fully cooked, then the "Fully Cooked-Not Shelf
Stable” model will be most useful. "Fully cooked" implies that the process
includes an acceptable heat treatment that renders a final product ready to eat
without further cooking, athough the product may be warmed or reheated by the
consumer.

If aproduct is not shelf stable and not fully cooked, but receives other processing
that does not involve a heat treatment, the model "Not Shelf Stable with
Secondary Inhibitors" will be most useful. If some heat treatment isinvolved in
the process that does not result in a fully cooked product - for example, a cold
smoke - the generic model "All Other Not Shelf Stable, Heat Treated" will be
most useful.

If a product is not shelf stable and is raw, the "Raw, Ground" or "Raw, Other"
models will be most useful. Productsinthe™ Raw, Other" category may contain
process steps in addition to cutting, boning, or breaking, but should not contain
aprocess step that significantly alters the raw nature of the product. Productsin
the "Raw, Ground" process category are subjected to the grinding process and
may include products such as fresh sausage.

After the correct generic model has been selected, you should proceed through the steps
outlined in the model. The same generic process model may include diverse products, so it is
important that you identify and group all products covered by the process model in order to
correctly identify the hazards, create a representative flow diagram, identify al critical control
points and critical limits, etc. The similarities within groupings will be confirmed as you work
through the hazard analysis, flow diagram, and process flow. Not all steps will be common to all
products grouped in the process model, but if you have grouped correctly you
will seethat the stepsinvolved are very similar. If you find that a product has been mis-grouped,
repeat the steps outlined above to determine if another generic process model is more

appropriate.

Now you are ready to develop your plant-specific HACCP plan(s) according to the
procedures shown in the generic process model(s).



Appendix 1

CCP DECISION TREE

(Apply at each step of the process with an identified hazard.)

Q1. DO PREVENTIVE MEASURE(S) EXIST FOR THE IDENTIFIED HAZARD?
l l 1
YES NO MODIFY STEP, PROCESS OR PRODUCT
l l 1
l ISCONTROL AT THIS STEP NECESSARY FOR SAFETY?- YES
l l
l NO- NOT A CCP - STOP*
Q2. DOESTHISSTEP ELIMINATE OR REDUCE
THE LIKELY OCCURRENCE OF A HAZARD
TO AN ACCEPTABLE LEVEL?-->~>>>>>>>>>>>>> >
l l
NO YES
l l

Q3. COULD CONTAMINATION WITH IDENTIFHED
HAZARD (S) OCCUR IN EXCESS OF ACCEPTABLE
LEVEL(S) OR COULD THESE INCREASE TO
UNACCEPTABLE LEVEL(S)?

l l
YES NO - NOT A CCP - STOP*
l

Q4. WILL A SUBSEQUENT STEP ELIMINATE
IDENTIFIED HAZARD(S) OR REDUCE THE
LIKELY OCCURENCE TO AN ACCEPTABLE
LEVEL? l

l l
YES - NOT A CCP - STOP* NO----->---- CCP

e e e e e e e e e e e e —

* Proceed to the next step in the described process



Model Plan for M echanically Separated/Deboned

Hazard Analysis

Conducting an analysis of the physical, chemical, and biological hazards associated with
a process is a critical first step in the effective development and implementation of the plant-
specific HACCP plan. The information gathered should focus on addressing points of public
hedlth significance associated with the manufacture of those products by a particular process used
inyour plant. The hazard analyss must be conducted asa starting point in the development
of the plant-specific plan. Information for a hazard analysis can be obtained from a local
public library, community college or university library, the extension service, scientific
publications, FDA guidelines, USDA Guidebook Appendix C - Guidebook for the
Preparation of HACCP Plansand Appendix D - Meat and Poultry Products Hazards and
Control Guide, or other sourcesthat are available to the general public. It isimportant to
include as much information relevant to the public health hazards associated with your
process as possible, including information on suppliers performance at meeting public
health related specifications, in-plant incidents of contamination or adulteration, and
product recalls. Thiswill ensure that process hazards are recognizable as you proceed through
the remaining steps of creating the plant-specific HACCP plan. An example of information
needed for an analysis of the hazards associated with a specific process follows on the next few
pages. Included along with this information should be your experience with, and knowledge of
the process, and how it occursin your plant.

There are afew important aspects to note when reviewing the information over the next
few pages. Every establishment should validate the HACCP plans adequacy in controlling the
food safety hazards identified during the hazard analysis, and should verify that the planis
being effectively, implemented. Each establishment should maintain records documenting the
establishment’s HACCP Plan, including references to all supporting documentation.

Epidemiological information is used to assess the public health significance of the known
hazards associated with the specific process. These include the types and severity of diseases and
injury caused by the occurrence of microbiological, physical, and chemical contamination. It also
will assist you when you are ready to use the decision tree to determine
the validity, existence, and appropriateness of a critical control point. This information can aid
in determining aignificant hazard from an insignificant one based on the frequency, severity,
and other aspects of the risk.
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The biological, chemical, or physical hazard information gathered will aid in determining
where a hazard may occur in the process, what could cause the hazard, how it can be prevented,
and actions to be taken if conditions which could result in a hazard occur. Information on
physical hazards may be more general and may consist simply of items found in foods that are
injurious to human health such as glass, metal, needles, etc. The evaluation of physical hazards
should include the suppliers utilized and their ability to provide products, ingredients, or materials
that meet the food safety requirements of the plant. Past incidents of physical contamination
occurring in the plant should aso be a consideration when determining the significance of a
hazard and the likely occurrence of a similar or related deviation. If specific chemical hazards
exigt that are associated with the process, these should also be considered as part of the hazard
analyss. Examples may be residues from veterinary drugs or zoonotic diseases present in animals
at the time of daughter natural toxins, or pesticides present in non-meat ingredients.
Contamination from chemicals used for cleaning, equipment maintenance or upkeep are also of
concern.

Creating a bibliography of the sources used will help document and provide the
scientific basis for considering a hazard and determining its significance. It will also be
useful when a plan is validated, reassessed, or when the hazard analysis is reassessed.
Although a bibliography isa useful toal, it isnot a regulatory requirement.

12



Preparing Your HACCP Plan
Assemble the HACCP team.

Y our HACCP team should be composed of a HACCP trained individual and other
member(s) who are familiar with the product and the process as it is conducted in your plant.
Thereisno set number of participants. This will be determined by each individual establishment.

All team members should receive at least a basic introduction to HACCP. Training can
be formal classroom training, on-the-job training, information from college courses and/or
HACCP books or manuals.

Some textbooks and journal articles that are recommended for all HACCP model teams
are:

1. HACCP in Meat, Poultry and Fish Processing. 1995. eds. Pearson and
Dutson. Blackie Academic and Professional, Glasgow.

2. HACCP in Microbiological Safety and Quality. 1988. ICMFS.
Blackwell Scientific Publications, Oxford.

3. An Evaluation of the Role of Microbiological Criteria for Foods and
Food Ingredients. 1985. Nationa Research Council, National
Academy Press, Washington, D.C.

4. Microorganisms in Foods, Vol 5. ICMSF. Blackwell Scientific
Publications, Oxford.

All forms used in the modd are examples for guidance only. Other forms a plant may wish to use
are also appropriate if the information required in 9 CFR part 417 is included.

13



Process Description Form

The Process Description Form may be used to describe each food product included in
each process category that is manufactured in the establishment. The description(s) answers the
following questions: 1) Common name of product; 2) How isit to be used (the intended use of
the food by end users or consumers (the intended consumers may be the genera public or a
particular segment of the population such as infants, the elderly, immune-compromised
individuals) or another inspected establishment for further processing; 3) Type of packaging used
(plastic bag/vacuum packed); 4) Length of shelf life, and appropriate storage temperature; 5)
Whereit will be sold (retail/wholesale); 6) Labeling instructions (keep frozen/keep refrigerated,
thawing and cooking instructions); and 7) Specia distribution controls (keep frozen/keep
refrigerated).

Questions 6 and 7 are optional if there are no specific labeling or special instructions.

Thisform describes the food and its method of distribution. This information is important
when determining whether a significant hazard exists and how/where it can be controlled.

14



PROCESS CATEGORY

PRODUCT EXAMPLE

PROCESS DESCRIPTION

RAW, GROUND

MECHANICALLY DEBONED CHICKEN

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

1

COMMON NAME?

HOW ISIT TO BE USED?

TYPE OF PACKAGE?

LENGTH OF SHELF LIFE,
AT WHAT TEMPERATURE?

WHERE WILL IT BE SOLD?
INTENDED USE
CONSUMERS?

LABELING INSTRUCTIONS?

IS SPECIAL DISTRIBUTION
CONTROL NEEDED?

MECHANICALLY DEBONED CHICKEN

AS MEAT INGREDIENT IN FRANKFURTERS,
SAUSAGES

BULK-PACKED (E.G., PLASTIC BAG, VACUUM
PACKED)

3-6 MONTHSAT 0°F OR BELOW
7DAYSAT 40°F

WHOLESALE
USE AS AN INGREDIENT IN FURTHER
PROCESSED PRODUCTS
GENERAL PUBLIC

KEEP FROZEN; KEEP REFRIGERATED

KEEP FROZEN, KEEP REFRIGERATED

15




Product and Ingredients Form

The Product and Ingredients Form consists of a full description of the food including the
recipe or formulation used. This should include the meat and any edible casings and al added
ingredients such as water, spices, restricted ingredients, etc. The formulation may be included and
should indicate the amount or percentage of each ingredient in the formulation.

This form is only needed if there is more than one ingredient.

16



LIST PRODUCT AND INGREDIENTS
PROCESS CATEGORY: RAW, GROUND

PRODUCT EXAMPLE: MECHANICALLY DEBONED CHICKEN

MEAT

CHICKEN FRAMES

17




Process Flow Diagram

The Process Flow Diagram is used to provide a smple description of the steps involved in the
process. The diagram will be helpful to the HACCP Team in the preparation of a HACCP plan and
will also serve as a future guide for regulatory officials who must understand the process for their
verification activities.

The flow diagram must cover al the steps in the process which are directly under the control
of the establishment. It can aso include steps in the food chain which are before and after the
processing that occurs. For the sake of simplicity, the flow diagram should consist solely of words,
not engineering drawings.

Member(s) of the HACCP Team should use the draft flow diagram and walk through the plant
to follow the actual process flow as it occurs and make any adjustments, as necessary.

18



PROCESS CATEGORY:

PRODUCT:

PROCESS FLOW DIAGRAM

MECHANICALLY DEBONED

MECHANICALLY DEBONED CHICKEN

RECEIVING
PACKAGING

STORAGE
PACKAGING

RECEIVING
CHICKEN
FRAMES

STORAGE

CHICKEN
FRAMES

MECHANICALLY
SEPARATE /
RE-WORKX

PACKAGING/

™ LABELING ,=

Y

COOLING/
STORAGE

SHIPPING

18



Hazard Analysis/Preventive M easures Form

The Hazard Analyss/Preventive Measures Formis used to take the steps listed in the Process
Flow Diagram and identify where significant hazards could occur and describe the preventive
measures, if they exist. A hazard is defined as abiological, chemical, or physical property that may
cause afood to be unsafe for consumption. The hazard must be of such a nature that its prevention,
elimination or reduction to acceptable levels is essential to the production of a safe food. Hazards
of low risk and not likely to occur would not require further consideration.

The Hazard Analysis consists of asking a series of questions which are appropriate to the
specific food process and establishment. 1t should question the effect of a variety of factors upon the
safety of the food. Factors must be considered that may be beyond the control of the processor.
During the Hazard Analysis, safety concerns must be differentiated from quality concerns. Each step
inthe process flow will be evaluated to determine if any significant hazards should be considered at
that step. Examples of questions to be considered during hazard analysis have been included as
Attachment 1.

The potential significance of each hazard should be assessed by considering its risk and
severity. Risk is an estimate of the likely occurrence of a hazard. Risk is usually based upon a
combination of experience, epidemiologica data, and information in the technical literature. Severity
Is the seriousness of the hazard.

Preventive Measures, if they exist, must dso be identified. A preventive measure is a physical,
chemical, or other factor which can be used to control an identified health hazard.

The fourth column on the Hazard Analysis/Preventive Measures form is for illustrative purposes only
and not included in a plant specific HACCP plan.

20



HAZARD ANALYSISPREVENTIVE MEASURES

PROCESS CATEGORY RAW, GROUND
PRODUCT EXAMPLE MECHANICALLY DEBONED CHICKEN
HAZARDS
Chemical ©
Physical (P) Examples of How Hazard Is
p St Biological (B) INCLUDING Preventive Measures Introduced *
rocess Slep | MICROBIOLOGICAL
RECEIVING - B (Microbial Growth) - Insufficient temperature Maintain product temperature B-Transport refrigeration unit isnot
MEAT control will result in unacceptable microbial at less than or equal to 50°F or a| functioning properly (out of freon).
growth. level sufficient to preclude
microbial growth. B-The shipping container (the
B (Mishandling) - The integrity of the immediate cardboard combo bin) was crushed by
container is compromised such that microbial Baseline micro sampling a forklift and the immediate container
contamination could occur. (the plastic wrap inside the combo) was
Visual inspection to ensure that torn and punctured introducing
P (Foreign Material) - Visible foreign material immediate container is not harmful microbes into the product.
that could compromise product safety. compromised.
P-Pieces of glass fmd in product from
Visual inspection to ensure no a broken light bulb, metal clips, knives,
foreign material. bone, etc.
RECEIVING C (Deleterious Chemicals) - Packaging material, Verify that the letter of C-The new plastic lined combo bins
PACKAGING are acceptable for intended use. Should be food guarantee is on file and ordered came in and the letter of
MATERIALS grade material approved for intended use. appropriate for product use. guarantee is present with the shipment,

P (Foreign Material) - Visible foreign material
that could compromise product safety; rodent
droppings, insects, metal shavings, hair, dirt,

wood slivers, etc.

Visual inspection to ensure no
foreign material is present.
Third party audit of supplier.

however the letter states that the plastic
liner is acceptable for hdustrial use
and not food grade.

P-Rodent droppings are found on the
surface of the packaging material.

STORAGE - MEAT

B (Microbial Growth) - Insufficient temperature
control could result in unacceptable microbial
growth. Internal product temperature and
environmental temperature must be monitored.

Monitor the temperature of the
frames and environmental
temperature (ex. cooler or
freezer) to ensure that the
frames do not exceed time and
temperature requirements that
would allow the growth ofL.
monocytogenes. Monitor the
growth of L. monocytogenes.

B-Cooler generator breaks down and
the ambient room temperature in the
cooler increases above %0 for 10
hours increasing product temperature
above 40 °F for 6 hours permitting
excessive bacterial growth.

STORAGE P (Foreign Material/Adulteration) - All Visual inspection of storage area | P-The product is stored directly against|
PACKAGING packaging materials, must be stored to prevent to ensure that materials are the walls which have visible debris on
MATERIAL contamination due to foreign material. raised off the floor and covered. them. The debris falls into the
packaging materials that contact
product.
ASSEMBLE/ B (Microbial Growth) -Inadequate temperature Monitor ambient room B-As a result of mechanical
MECHANICALLY control could result in unacceptable microbial temperature and product breakdown, the product movement into
SEPARATE/ growth. Internal product temperature and temperature to ensure that the the cooling cycle was delayed 6 hours
DEBONE environmental temperature must be monitored. poultry frames do not exceed a and the product temperature increaseg
POULTRY level sufficient to preclude above 55F due to exposure to excess

P (Foreign Materials) - Visible foreign material
that could compromise product safety; metal and
plastic shavings, rubber gloves, bone, etc.

microbial growth prior to
processing and environmental

temperatures do not exceed 50

for more than 2 hours.

Use manufacturer's guidelines
to assure machine is assembled
properly. Visual

inspection to ensure no foreign
material is present.

Routine equipment maintenance.

ambient room temperature.

°F  P-Moving parts of the deboner are
set properly or are worn and grind
together leaving pieces of gnand metal
in the product.
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HAZARD ANALYSISPREVENTIVE MEASURES

in bacterial flora and other enteric pathogens
that will proliferate on the product if the
temperature increases above a certain level
during transport.

leaving the establishment.

Refrigerated transport.

PROCESS CATEGORY RAW, GROUND
PRODUCT EXAMPLE MECHANICALLY DEBONED CHICKEN
HAZARDS
Chemical ©
Physical (P) Examples of How Hazard Is
p St Biological (B) INCLUDING Preventive Measures Introduced *
rocess Slep | MICROBIOLOGICAL
PACKAGING/ P (Foreign Material) Use metal detector on product M etal shavingsin the product.
LABELING packaging line.
COOLING AND B (Microbial Growth) - The potential for an Monitor the product B-Continuousr ecor ding device has not
STORAGE OF increase in microbial growth is significant if the temper atur e to assur e that been calibrated for months and is not
PRODUCT product temperatureis not maintained at or stored product is maintained at recor ding actual ambient room
below the level wher e proliferation occurs, alevel sufficient to preclude temperatures. The actual ambient
particularly Listeria monocytogenes and microbial growth. room temperature is 27°F higher than
Salmonella growth. it should be, increasing product
Monitor the growth of temperature to the point where
L. monocytogenes bacteria can proliferate and/or spoilage
occurs.
Monitor the ambient room
temperature to assure that it
does not exceed 50°F for more
than one hour.
Routine cooler maintenance.
SHIPPING B (Microbial Growth) - Potential for an increase Product must be< 40°F prior to Product was not<40°F before it left

the dock due to product standing on
dock prior to loading and hazardous

microbial growth resulted during
transport.

* Not to be included in a plant specific HACCP plan.

22




CCP Determination Form

The Critical Control Point (CCP) Determination form is used to identify the critical control
points in the process. A critical control point is defined as a point, step, or procedure at which
control can be applied and a food safety hazard can be prevented, eliminated, or reduced to an
acceptable level. All significant hazards identified in the hazard analysis must be addressed.
| dentification of each CCP can be facilitated by the use of a CCP Decision Tree (See Decision Tree).
The Decision Tree asks a series of four yes or no questionsto assist in determining if a particular step
is a CCP for a previously identified hazard. These four questions are listed at the top of the CCP
Determination form. Use this as a guide when determining if an identified significant hazard is a
critical control point. CCP’s must be carefully developed and documented and must be for
product safety only. Different facilities preparing the same food can differ in the risk of
hazards and the points, steps, or procedures which are CCP’s. This can be due to differences
in each facility such as layout, equipment, selection of ingredients, or the process that is employed.

In this document the CCP's that are identified are for illustrative purposes only. Your
individual process will determine the CCP's identified. Remember that proper Sanitary Operating
Procedures and maintenance programs are essential prerequisitesto HACCP.
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HACCP Plan Form

The HACCP Plan Formis used to develop a Plant Specific HACCP Plan. This plan can
serve asauseful guide, however, it is essential that the unique conditions within each facility be
conddered during the development of the plant specific plan. The first three columns on the form
are transferred from the CCP Determination Form. The fourth column is used to establish critical
limits for 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.
Critical Limits may be derived from sources such as regulatory ssandards and guidelines, literature
surveys, experimental studies and subject matter or technical experts. The fifth column is used
to establish monitoring requirements.

Monitoring is a planned sequence of observations or measurements to assess whether a
CCPisunder control and to produce an accurate record for future use in verification. Monitoring
is essential to food safety management by tracking the HACCP system’s operation. 1f monitoring
indicates that there is a trend towards loss of control, then action can be taken to bring the
process back into control before a deviation occurs. Monitoring provides written documentation
for use in verification of the HACCP plan. All records and documents associated with CCP
monitoring must be signed or initialed by the person doing the monitoring.

Column six is used to establish corrective actions to be taken when monitoring indicates
that there is a deviation from an established critical limit. Where there is a deviation from
established critical limits, corrective action plans must be in place to: 1) determine the disposition
of non-compliant product; 2) fix or correct the cause of non-compliant product to assure that the
CCP is under control; and 3) maintain records of the corrective actions that have been taken
where there has been a deviation from critical limits. Because of the variations in CCP's for
different processes and the diversity of possible deviations, plant specific corrective actions must
be developed for each CCP. The actions must demonstrate that the CCP has been brought under
control. Documentation of the corrective actions taken must be signed by the individua
responsible for taking corrective actions.

Column seven is used to establish effective recordkeeping procedures that document the
HACCP system. The maintenance of proper HACCP records is an essential part of the HACCP
system to document that each CCP is under control and to verify the adequacy of the HACCP
plan. Records serve as: 1) awritten documentation of the establishment’s compliance with their
HACCP plan; 2) the only reference available to trace the history of an ingredient, in-process
operation or a finished product, should problems arise; 3) a ready source of information to
identify trends in a particular operation that may result in a deviation if not properly corrected;
and, 4) good evidence in potential lega actions. In accordance with the HACCP principles,
HACCP records must include; records associated with establishing and monitoring CCP's and
critical limits, records for the handling of deviations, and records associated with verification of
the HACCP plan. It isaso very important that all HACCP records dealing with plant operations



at CCP's and corrective actions taken, be reviewed on adaily basis by a designated individual who
must sign or initial al records reviewed. The approved HACCP plan and associated records must
be on file at the meat and/or poultry establishment.

Column eight of the HACCP plan establishes procedures for verification that the HACCP
systemisworking correctly. The verification process is designed to review the HACCP plan; to
establish whether the CCP's and critical limits have been properly established and are being
adequately controlled and monitored; and to determine if the procedures for handling process
deviations and recordkeeping practices are being followed.

The effective completion of this step is crucial since here is where you will define your
critical limits that will be used to determine process control at a particular CCP.

27



‘sla1awowiay)
10 uonelqgies Aplean

"sbuiputy
juawnoop ‘arenbape are
SuOIok SAI1D81I00 BINSSE
‘plezey loj arenbape
S| W [ednLd JI 88s 0}
393Yd ‘spJodal jueld ay) 0}
spuodsailod Jwi| [eono
3yl Ul duUIWIBap ‘S82INBP
ainyesadwal jo Aoeindoe
AJuan ‘spiodal jo
Aoeinooe pue sanbiuyoal
Buidwres AjiaA 0} 1pny

2aubisap jue|d AloN

‘uonoadsul
JO awin apnjaul pue ‘arep
‘p1ooal ubis pue Boj Buinieoal

‘suaboyred [elia1oeq
ouaa aljiydosaw

Jo ymoub uanaid

01 JUBIDIYNS Uey) alow
alre siaaweled ayl
alojalayl ‘swsiuebio
abe|lods o1ydonooAsd
UaAa Jo sajel

YmouB ays uwf [im
ue(d siyy inoybnoiyr
pue anoge papiroid
sia18weled Buljjyo
ay) JanamoH ‘bu
Bunnp suabouyied Jo
ymo.b ay) buiprebal
1SIX Blep JinuaIos
JUBIDINSU|: 310N x

¢ (LWOT)
youl 8'0< sajonsed
auoqg ou ‘youl Zg/T =

‘uonoe ann "19b1e| 10 ,2g/T sajonted dDOVH Ul sbuipuy |je ploday uolreuILweIIOD [e1awW
‘[e101440 WUBWYSI|qeISd -uanalidsannoaliod anowal 1o 1onpoid uwapuo) ou ‘( sse|b "al) [elarew
|gisuodsal ay} 1o 4DDVH 10 UOIeAISS]O "90Ua.1IN22081 ‘lauuosiad Buiniadal pooj-uou ubiaio} ‘leuarey ubiaiod - 4
ul uonodNJISUl JO 8SIN0J J0 awn ayl juanalid 0} uonoe aAda1I09 Aq uonoe paniadal s juawdiys snopJezey 3|gISIA ON dIl
e pala|dwod Ajjnjssadons plo2al pue piodal aye) ‘uoieuwapuod pue © 8wl ay} Je siaureuod
sey oym pue (s)piodal ubis ‘60| uonoe uonisodsip 1o} 190npoud pajoaye alelpawiwl Jo uonodadsul ensin ‘108Ul ‘Alba)
ay} aonpoud j0u pip 9A119281102 Jo/pue |0J3UOD pue Auapl ‘sawel} SI Jaulelu0d arelpawiw| a7 Jaureuo) - g
oum [enpiaipul ue Aq auop Bo| Buinigdal e BY} Uo/uI pajou SI [euarew ‘lauuosiad Buiniedal
sainpadold Buiniadal pue ul (s)uonoe aAnuaA ubiaio} 1o ‘pasiwoidwos Ag paiojuow sI paAladal sawel}
1onpoud jo uolreAlasqo a1d/aAi1081100 pue SI Jauleluod arelpawwli ‘4 .0 0 10| yoea Jo ajdwes wopuel +4 .07> 1deal e "Ymo o SINVHL
[ensIA A[3eam adim | S1|nsal |[e p oy Spasoxa 8 InTe sadwel 1pnpo.ud §| ® Joalinieledwa) [euRlu| Sawe 44 Jo ainte jadwie | a1 eIQOIN - g -ONIAIFDIY
379I1SNOJS3Y Say0o3d 379I1SNOdS3Y 379I1SNOdS3Y NOSH3d SLINITIVOILIYD | 40D d-1VOISAHd d31SSS3004dd
NOSH3d/3dNA3ID0dd dOOVH NOSYH3d/NOIL1DV /AONINOIYH(IUNAIO0Hd O-1VIOINW3IHD
NOILVYDIdId3IA IAILNIATHd/IAILOTHHOD ONIHOLINOIN g-1vo1907014g9
NOI1ld140s3d
advzvH

N3IHMOIHO dINOG3d ATIVOINVHOIN
ANNOYSO MVd

NV1d dOOVH

- AN1dINVX3 1LONAO0dd
- Ad0931VvO SS300dd




sbuiputy

JUBWINO0p ‘B8Tenbape a re
SuOI13e 8AI1129 1102 8 Jnsse
‘pfezey Jojarenbope

SI 1w [e21110 }188S 0}
29Yd ‘sp 10291 Jue|d ay1 01
Spuodsa 1102 1iWl| [ea11110
ay1 JIaulw eIep SS0INSp
aIne odwsa Jo Aoe ndoe
AJ1JBA ‘SpI0Ja i Jo

Aoe 1noge pue sanbiuyoel
Burjdures Ay1eA 01 1Ipny

“[e101}J0 Juswys!|qeIse
a|qisuodsa 1 ayl

10 dDDVH uluononisul
J0 85 1n02 & pae|dwiod

‘uoijoe 3N
-Uana 1deA1199 1109
1o

uoiTeA Jasgo Joawil
p 0291 pue ‘arep

‘soubsep Jue(d Aj110N

‘uoljoe Joawn

pue 8Tep apnjoul pue pods i
subis pue 60| Sp 10381 dDDVH
Ul UaXe] SU0I10e S1UBINJop
aaubisap Jue|d 8ous14nd208 1
1UaA8 1d 01 UOI10. BAI199 1100 3Xe)
‘JusWysI|geIse Jeue 01saljddns
TealW-uouselerew buibesoed
MO|[e Jou op ‘9|geldadde

10 Jussa ud J0u S| S91UR Fenb

10 J9119| pue saInpado Jd ue|d
dDDVH US1ILIM UIYIIM [0.13U0D

"uoljoe JO aWI1apN|oUl pue ‘arep
‘p 022 1 ubs pue Bo| BuinLS I
dODVH uisbulpuyy |[e pJosey

“jpuuos Jod paijienb
Agsew arelidoidde je erisrew
BuiBesoed jo uoioadsul eNSIA

‘9oue||dwod

9 INsse 01 sfseq SNONUIIU0D

© Uo pasn saljddnssel erew
Jojsawn arelido dde

Te 3d1ue fenb Jo's 181Iv| %98y

‘99)ue Jenb

Jo 11| bulAuedwoose
3y1seydrew uolrealjnusp!
[elorew 4188s 01sal|ddns

{(=1
‘sself a1) [elRRW
pooj-uou ub e 1oy}

A]InJssa00ns sey oym ‘ubis "Bo| uoijoe a7e J1SuoWap 10U S0P SS320.d § | /lelerew Bulwooul ¥%8yD snop fezey a|qSIA ON dz ‘leree N ubp IoH - d
pue (s)pJods 18yl aonpoid 9AI1091100 lo/pue
Jou pIp oym [enplAlpul Bo| Buinps 4 ‘felerew “JusWys1|cess 8yl 01 AeAlep ‘Juswiyst|gelss
ue Aqauop ‘sa inpado id e Ul (S)uonoeann Buibexoed jo AoAlpp 01 Jolid 0} Jorid 1o ol Buiwos Ajddns ay1 Aq pasn
BuInBID 1 JO UOITeA JBSqo -Uana 1dPA1199 1102 3|1} UOo 8 Je dd1Ue fenb Jo s ;B1Pv| Teaw-uou/elerew buibexoed Selerew buibexoed AVIYILVIN
pue 10npo.d Jo uoiadsul pue Tey1ansse 0} "1dep Buseyo ind AU Yoea J0jaaiue fenb Jo s el |le Joja|lj uoa e ‘S[eaiwsyd ON IOV IOV
[ensin Appigam a0im | S1Ns3 1 e pJodsy ybno 1y we iBo id ysi|qeis3 Iresme1na i jpuuos jod Buinpoey 89)ue fenb Jos 181e oT snolePRd - O ONIAIROIH
319ISNOdS3Y Sayoo3y 3191SNOdS3Y 319ISNOdSIY NOSH3d SLINITIVOILIYD | dD2 d-1VDISAHd d315SS300dd
NOSH3d/3dNA3ID0dd dOOVH NOSYH3d/NOIL1DV /AONINOIYH(IUNAIO0Hd O-TVOIW3HD
NOILVYDIdId3IA IAILNIATHd/IAILOTHHOD ONIHOLINOIN d-1vo190710149
NOI1ld140s3d
advzvH

N3IHMOIHO dINOG3d ATIVOINVHOIN
ANNOYSO MVd

NV1d dOOVH

31dINVX3 LONAO0Hd
Ad0931VO SS300dd




‘sla1awowiay)
10 suone.qIed Apeap

"sbuiputy
juawnoop ‘arenbape are
SUOIo®. SAI1D81I0D BINSSE
‘plezey 1o} ayenbape
S| WI| [ednid JI 88s 0}
329Y9 ‘spJodal jueld ay1 0}
spuodsailod nwi| [eano
Y} JI sUILWLIBIBP ‘SBIINBP
aJnjesadwal Jo Aoeindoe
AJuan ‘spiodal jo
Aoeinooe pue sanbiuyosl
Buidwres Ajlian 0y upny

‘[e1o1jo Juswysliqelss
a|qisuodsal ayy
10 4OJVH ul uononansul
10 3s1n09 ® pala|dwod
A|InySsa2ans sey oym pue
(s)plooai ay) aonpoud jou

‘uonoe annuanald
JAAI1281102 10
lloljeAlasqo Jo awn
pJ1023l pue piodal
ubis ‘60| uonoe
9A11091102 Jo/pue
6oj o1o1w ‘abeliois
e ul (s)uonoe ann

‘9aubisap ue|d ay) AJnoN

‘pauUWapU0D
aJe sauwel) ay) ‘Nwi| [2oNUd
ay) spasdxa ymolb [eiqosoiw §|

[uonoe Jo awn sapnjoul pue arep
‘p10231 subis pue Boj Buiniedal
dOOJVH Ul usxe) suonoe
sjuawnoop aaubisap ueld
903Ua11n290831 Juanaid 01 uonoe
9A1991102 3y} ‘Aoualolap

0 asned 1o} uonelsado arenens
‘salnpadsold isnlpe 10 1981100

“JonpoJd uwapuod ‘1onpoud

'sauafoifoouow elesI

10 ymolb Bo| T< JI 83s 01323YD
‘uonae Jo awin apn|joul pue
‘arep ‘p1ooal ubis ‘Hoj Buinisdal
dDDVH Ul sBulpuy |fe pioday

‘uonouny ayy Joy ajqisuodsal

Jauuosiad Aq s|0.1u02

pue uoneiado uoneiabiial
Jo Bunoyuow aunnoy

‘uonouny ay) 1oy s|gisuodsal

Pa.01s aq 1snw sawel

'sauaboifoouow 7 Jo
ymouib bo| T uey) ssa

‘seale Buipuey
10npoud ul paurejurew
4 40§ JO wnwixew

v 'MO|3q J0 o O e

'sinoy ¢ ueyl

pIp oym fenpiaipul ue Aq -uanalidsannoaliod Jlyoa1 ‘1onpoud pajoaye |01u0d Jauuosiad Ag sinoy omy alow 10} 4,05 paaIxa

auop 1onpo.d Jo uoijsadsul pue ‘s9unpado.1d ued 4DOVH AJond pa Joliuow a inte sadwoal 10U 1SNW 3 Inje edwe) ‘YMWo 1o SINVH
[ensiA A|48am 80Im | S)Insa.l |fe pJoosy US111IM UIYIIM 10U S155800.4d || [eU 81Ul pUe [ejusIuIO JIAUT [eIUBLULO JIAUT az [eIgODIN - g -39Vd01S
379I1SNOJS3Y Say0o3d 379I1SNOdS3Y 379I1SNOdS3Y NOSH3d SLINITIVOILIYD | 40D d-1VOISAHd d31SSS3004dd

NOSH3d/3dNA3ID0dd dOOVH NOSYH3d/NOIL1DV /AONINOIYH(IUNAIO0Hd O-1VIOINW3IHD

NOILVYDIdId3IA IAILNIATHd/IAILOTHHOD ONIHOLINOIN g-1vo1907014g9

NOI1ld140s3d

advzvH

N3IHMOIHO dINOG3d ATIVOINVHOIN

NV1d dOOVH

ANNOYSO MVd

- AN1dINVX3 1LONAO0dd
- Ad0931VvO SS300dd




sbuipuyy

JuaWINoop ‘@renbape a fe
SUOI10e 1109 4109 8 Insse
‘pJezey lojarenbope
SIHwWl| [e21310 J198s 0}
0940 'sp 1029 1 Jueid ay) 0}
SpU0dsa 1102 11Wi| [e213110
3y} JI 8ulW ,BIBP 'SINSP
a.Ine lodwsa) Jo Aoe indoe
AJIIBA ‘SpJods. Jo

AdJe Inoge pue sanbiuyoel
Buridures Ay oA 01 PNy

‘[e1014J0 WeWys||qeIss
a|qisuodsa 1 ayl

10 40DV H uluolonusul
J0 85 1n02 & paie|dwiod
A]InJSsa00ns sey oym pue
(s)p 1029 18yiaonpo.d jou

‘uoioe an1}
-09 1100/U0 1T SBSU0
Joawi} plodsJ pue
plose i ubs Bo|
uol11oe aA1399 1109
Jo/pue Bo| abe Jols
' Ul (S)uonoeann

‘soubsep Jue(d Aj110N

‘uoljoe
JoawWI18pnoUl pUe 3Tep ‘pJods i
subs pue 6o|sp 103l dDDVH
Ul USXe1 Suoiioe SjuaWwnaop
2oubsap Jue|d 2auUs11n2009 4
1USAS 1d 01 UO110R BAI199 110D
axe) Aousinljep Jo asned 1oy
uolre Jado arenfens ‘sainpado.id
1N {pe 10 1991109 ‘el lorew
po1994fe UOI}IPU0a 1 10 A0 J1s9p

‘uoloe Jo awiiapnul pue
‘a1ep ‘pJods. ubis ‘Bo| Buins .
dODVH uisbulpuy |[e p oy

‘uoiouny
2y} Jo} a|qisuodsa J jpuuocs Jod

‘(enpsa l 1onpo ad'sse|b

pip oym enpiaipul ve Aq -Ua/a 1d@A1103 1100 ‘leleTew pa1oaLLe |011Uu0d Agqsswn arerido idde e Ajrep '8) [elerew pooy AVIYALYIN
auop 1onpoJd Jo uoisadsul pue ‘s9.unpad0.d ueid dDOVH s[elerew bulbexoed pue woo i 10 pooj-uou ubw 1o} uole Py Npy ON IOV MOV
fensin Ajyeam aom | S)nsa .l |fe pJoday US1ILIM UIY1IM Jou S1sse004d || afe Jo3s Jo uoiadsul [ensin snop fezey 3|qsSIA ON de /1Y N ubp io4 - d 39VH01S
379ISNOdSTY Sa¥0o03d 379ISNOdSTH 379ISNOdS3IH NOSH3d SLINITIVOILIYD | 42D d-TVOISAHd d3.1SSS3004d
NOSH3d/34NA300dd dOOVH NOSH3d/NOILOV JAONANOIYH4/S3HNAID0Hd 2-1VDIW3HD
NOILVOI4I43A IAILNIATHA/AAILDOTHHOD ONIHJOLINOW g-1v219071019
NOI1.1d140s3a
advzvH

N3IHMOIHO dINOG3d ATIVOINVHOIN
ANNOYSO MVd

NV1d dOOVH

31dINVX3 LONAO0Hd
Ad0931VO SS300dd




'S RPBWOW JBY}
jo uoire qifed ApRam

sBulpuly

juawnoop ‘arenbape a fe
SUOI119e 8A1199 1100 3 INSse
‘pIezey lojarenbepe
SIJwi| [ed11140 J19ses 0}
39990 ‘spJoda .l jue|d ayl 01
SpUOdsa 1402 1iwWl| [ea11140
3y} Jlaulw BIBP S3J1ABP
a.Inejadwsal Jo Aoeunade
AJIJBA ‘Sp10Ja 1 Jo

A2e 1naoe pue sanbiuyosl

‘soubsep Jue(d A110N

"uoloe Jo awilapnjoul pue arep
‘p 022 1subis pue Bo|sp.1ods i
dOJVH Ul usxelsuoloe
sjuawnoop aaubisap Jue|d

‘90U 11N2208 1 JuaAS I1d 01 Uo11De
31129 1100 axe) ‘Aousidlep
Joasned Joj uoite Jado arenens
‘10npo Jd X JoMd J/UOI11IPUOD I
's91npado.d snlpe

10 1991102 ‘10npo.d paissjfe
UWaPUOI 10 [011U0D pue AJ1luspl
'$9.1npao0.d veld dOOVH
USILIM UIYIm Jou S1ssa00.4d 4|

‘uolnoe
Jo 8w 8pN|oUl pue 81ep ‘P I0ds i

‘uolioe Joawilapnul pue
arep ‘plo i ubis ‘Bo|splods
dDDVH uisbulpuly [fe p oy

‘A1nod
pauogep Jo uoioadsul ensin

21J91Us 21j1ydosaw

10 ymo J6 juane ud

0] JUBIDIH4NS UBY1 80w
a.Jesepwr feday)
aJ0jp By ‘swsiueb io
abe|iods 21ydo 11004sd
UaAS JoSsate
ymo JB sy 1wy |jm
ue|d siy3 1noybno ay;
pue anoge papino id

s epwe red Bul||iyo
8y} JenemoH "Bul|iyo
Buiinp susboyred jo
ymo 16 ayy buip rebs i
1SIxeerep olusios
JUSIDIHNSU | 'BI0N «

' (WWOZ) YouI 8'0<
sa|o11ed auog ou ‘youl
ZS/T < UoiTeulwelu0d
ePW ou :(onse|d ‘sse|b
'8 [elerew pooy

Buidwres Aj10A 01 11pny subis pue 60| Sp 10381 dDDOVH -uou ubP J0}8|qISIA ON dv relerw ubpvioH - d4
Ul USXe] SU0119e SIUBLINJop 'uo1dUNy 8y} 10} 3|gISU0dsa J
‘2191140 UBWUSI|qeISe "uoiloe aAIUBAe Id/ aaubisap Jue|d 8aus 14nd208 jpuuos Jod Ag sinoy g Aene
a|gisuodsa Jay} 3A11991102 10 1UaA8 1d 01 UOII0e BAI199 110D pa Joliuow 3 InTe Jadwia) wooy
10 DDV H Ul uoidN sl UoITeA Jasgo Joawil axel ‘Aousidlep Jo asned
J0 85 1n02 e pa1e|dwiod P 1093 1 pUe P03 Jo} uoire Jado arenfens ‘1onpo.d "UOITRA JBSTO JO BW Il P JoddaJ 'sea Je Bulpuey
A|InJSS822ns sey oym ubis Boj uonoe 3 JOMS J/UO111PU0S 1 ‘3 INPad0 ud pue pliods 1 ubis ‘Bo|spiods . 10npo.id ul paureiurew
pue (s)p 029 18yl adnpo id 9A1199.1100 Jo/pue 1snpe o 1991409 ‘1onpo.d dDOVH uisbulpuly |[e plodey 4 ,0G JO Wnwixew y
10U pIp OYM [enpIAIpUl Bo| burssaoco.id e 9199} f8 UWBPUOI IO [011U0d
ue Agseiniejedwel ul (S)uoioe annuBA pue Aj1uspi ‘se Inpado d ue|d ‘fpuuos Jad paiyienb +'SS900.d Bulinp 4 .0
1onpo id Jo Juswe nseaw - 1dPA1199 1100 pue dDOVH UM UIylIM |0 J3u0d Aq Jauogep ayi bunixe eye MO[Bq 10 Je paurejufew ‘ymouo ONINOg3d
AP 80IM | S]|nsal |[e pJoday aJe J1SuoLWBp 10U S0P Ss3204d § | pa Joliuow 3 JnTe Jadwal 1oNpo Id 3 In7e jadwsa} 10npo.id av BIqQODIN - g ATIVOINVHOI W
319ISNOdS3Y Sayoo3y 3191SNOdS3Y 319ISNOdSIY NOSH3d SLINITIVOILIYD | dD2 d-1VDISAHd d315SS300dd
NOSH3d/3dNATD0™d dOOVH NOSH3d/NO L0V JAONANOIYH4/S3HNAID0Hd O-TVOINIHD
NOILVOIdI¥3A AAILNIATHA/AAILDTHHOD ONIHOLINOW g-1v2190101d
NOI11d1¥d2s3a
advzvH

N3IHMOIHO dINOG3d ATIVOINVHOIN
ANNOYSO MVd

NV1d dOOVH

31dINVX3 LONAO0Hd
Ad0931VO SS300dd




‘sla1awowiay)
10 uonelqgied Apjleapn

"sBuipuyy

juawnoop ‘arenbape are

Suook BAIID81I0D BINSSE

‘plezey loj arenbape

S| WI| [ednid JI 88s 0}

323Y2 ‘spJodal jueld ay) 0}

spuodsailod Jwi| [eono

3yl JI suIWIBIap ‘S3INSP
ainjeladwsal Jo Aoeinaoe

AJUan ‘spiodal jo

Aoeinooe pue sanbiuyosl

Buidwres Ajlian 01 1pny

‘[elo1)Jo Juswysljgelss
a|qisuodsal ayy
10 4DDVH ul uonanasul
10 8SIn09 e pala|dwod
A|Inyssa29ns sey oym
pue (s)pJods 18yl aonpoid
Jou pIp oym [enplAlpul
ue Aq sainjeladwsal
[eIUBWUOIIAUD

‘uonoe aAl
-uanaid/aAn091109
o
UoITeA J8sgo Jo awill
pJ023J pue piodal
ubis ‘Boj Buljooo e

‘9aubisap jue|d AlnoN

‘uonoe

10 3w apnjoul pue ajep ‘piodal
subis pue 60| sp102al dDDOVH
Ul uaye) suonoe SJUBWNIop
aaubisap 1e|d 82ualind20al
wanald 0] uonoe aAd81I0D
aye) ‘Aouaiolap Jo asned

lo} uoire sado arenfens ‘1un

uolre ;ob11jo 1 Jo/pue sa inpado ud
1snlpe 1o 1981109 ‘1onpo.d
Jly2a1 ‘1onpoud paloaye

sauaboifoouow elesI

Jo ymolb Bo| T< JI 89S 01%28YD
‘uonoe Jo awl apnjoul pue

arep ‘p102al ubis 'Boj spiodal
dDOVH ul sbuipuy |je pioday

‘uonouny
ay) Jo} d|qisuodsal jsuuosiad
Ag paionuow Ajaunnol sjouod
pue uonelado uoneiabuiey

‘uonouny
3y JoJ a|qisuodsa J jpuuocs Jod
AQ sinoy omi AJens pa Joliuow
salnjeladwa) [eJuswuoIIAUg

*18]002 8y} ul paseld

‘suaboyred [el810eq
ou8a aljiydosaw

Jo ymoub uanaid

01 JUBIDIYNS Uey) alow
alre sialaweled ay)
alojalayl ‘swsiuebio
abejiods olydonooaAsd
U3A3 Jo sajel

YmouB ays ywif [im
ue(d siyj inoybnoiyr
pue anoge papiroid
sia)aweled Buljyo
ay1 JanamoH *Bulyo
Burinp suaboyied Jo
ymo.b ay) buiprebal
1SIX8 Blep JinuaIos
JUBIDINSU|: 310N x

‘sausborfoouow
j0
ymouib bo| T ueyy ssa

'sinoy ¢ ueyl
210w 10} 4,05 Pa9oxa
10U |feys 8 inte sedwiel
[21USLUUO JIAUT

pue ‘sa inye jadwo) ul (S)uoioe annuUaA 10.13U09 ‘s3 unpado.ad ue|d S| 1Ise jpuucs jad 100|} J8J00d ¥d ,0F 125$Nnaodd
10npo id Jo JusWwa Jnseaw -91dPA1199 1100 pue dDDVH US1IIM UIY}M |0 13U0D Aq pa Joliuow'ss Inte edwial MOJBQ 0 Te pauriurRw ‘Yo 1o 40 I9VHO0 IS
Apfgamaom | S1Nsa 4 |[e pJodey 8Te suoWepP 10U S80pP SS8204d | | npo.d a.needwe] 19npo.id av [eIgODIN - g ANV ONI17000
379I1SNOJS3Y Say0o3d 379I1SNOdS3Y 379I1SNOdS3Y NOSH3d SLINITIVOILIYD | 40D d-1VOISAHd d31SSS3004d
NOSYH3d/3dNA3ID0dd dOOVH NOSYH3d/NOI1LDV /AONINOIYH(IUNATO0Hd O-1VIOINW3IHD
NOILVYOIdId3IA IAILNIATHA/IAILOTHHOD ONIHOLINOW g-1vo190701g9
NOI1ld140s3d
advzvH

N3IHMOIHO dINOG3d ATIVOINVHOIN
ANNOYSO MVd

NV1d dOOVH

- AN1dINVX3 1LONAO0dd
- Ad0931VvO SS300dd




‘sla1awowiay)
10 uonelqgied Aplean

"sBuipuyy
juswnoop ‘arenbape are
SuoIok BAIID81I0D BINSSE
‘plezey loj arenbape
S| WI| [ednild JI 88s 0}
323Yd ‘spiodal jueld ay) 0}
spuodsailod Jwi| [eono
a1 Jl suIWIBIap ‘SBJINSP
ainyesadwal jo Aoeindoe
Ajuan ‘spiodal jo
Aoeinooe pue sanbiuyosal
Buidwres AjiaA 0} upny

‘[e1d1jo Juswysliqelss
a|qisuodsal ayy
10 4ODVH ul uononnsul
10 3s1n09 ® pala|dwod
A|Inyssao9ans sey oym
pue (s)pJo3s 13yl aonpoid
10U pIp oym [enplAipul
ue Agsainieedwel
10 JUBWI INSeaw
ApPaM 'saineodwel

‘uonoe annuanald
JAAI1281102 10

uoireAIasqo jo awn
pJ0J3 .1 pue poJs
ubis 'Boj uonoe
9AI199 1100 Io/pue
Bo| Buibexoed e
ul (S)uoioe aAlUBA

‘2aubisap jueld AjnoN

‘uonoe Jo awWn apnjoul pue arep

‘p1ooal subis pue Ho| spiodal
dDOVH Ul usxe) suonoe
sluawnoop aaubisap jueld
‘90Ua1IN220al Juanaid 0} uoioe

9AI1091102 3y} ‘Aoualolap
Joasned Joj uoite Jodo aenena
‘sainpadsoud 1snlpe 1o 10981100
‘1Jodsue .y 198 4 ‘1onpod
1114231 '1onpo id pa1sife
10.11U09 ‘s3 unpad0..d ue|d

"uonok JO awl apnjoul pue
ayep ‘p1odal ubis 'Boj spiodal
dDOVH ul sbuipuy |je pioday

‘Iun uonelablyal uo
S]0Ju02 pue uonelado JoNuow
Apuino. ‘paumo Jueid si 3onuy §|

‘jpuucs Jod
Buiddius Aq paddius 10| yoea

01 1U3IDIYNS Uey) alow

2104218y ‘swsiuebio
abejiods olydonooaAsd

01 Joud 4 ,0G pesIxa 01
10U 8nTR jedwisl Yon |

‘suaboyred [eLia1oeq
J119uUd 2lydosaw
Jo ymolb uanaid

alre siajaweled 9yl

U3A3 JO sajel
YmouB ays yw [im
ueld siy1 Inoybnoayy
pue anoge papiroid
sia)aweled Buljyo
ay1 JanamoH *Bulyo
Bunnp suabouyied jo
ymo.b ay) buiprebal
1SIX8 Blep JinuaIos
JUBIONSU|: 310N x

1onpoud Buiddiys

¥ JUsWIys||gelss
ay1 buines|
01 Jolud 4 ,0p> Jo

10npo.id Jo JusWd INseawl -91dPA1199 1100 pue dDDVH USHIIM UIY}IM |0 J3U0D 10} pa Joyiuow ‘sa unje edwial a.Inje odwa) e pasoxe ‘Yymo o
APpamaoim | S)nsal |[e p ooy 97e J1SuUoWBp 10U S0P S$900.d § | 39N 43 pue S8 InTe jadwia] 1onpo id JOU IShWw 19Npo id a9 [eIQOIN - g ONIdd IHS
319I1SNOJS3Y Sayo0o3y 319I1SNOJS3H 319ISNOdSIH NOSH3Ad SLINITIVOILIYO | 42D d-1VOISAHd d31SSS300ud

NOSY3d/3dNAID0dd dOOVH NOSH3d/NOILOV JAONINOIHH/SIINAID0Hd O-1VIIWIHD

NOILYDId 143N JAILNIATHA/AAILDOTHHOD ONIHOLINOW g-1vo1901019

NOI1d149s3a

ayvzvH

NIHNOIHO dINOG3d ATIVOINVHOIIN

NV1d dOOVH

ANNOYSO MVd

- A1dINVX3 1LONAO0dd
- Ad0931VvO SS300dd




sBuipuyy

juaWNdop ‘@renbape a Je suoloe
9AI199 1100 3 Insse ‘p fezey
Jojarenbapess| 1wi| [ea11o i
835 0] X292 ‘spJoda .l Jue|d ayl 01
SPUOdSS 1102 JWI| [e2131 10 By} 41
aulw Je1ep ‘sa01np 3 InTe odwal
10 Ao unade A}1 1A ‘spods .l

Jo A2e 1nade pue sanbiuyoal
Buridures Ay11eA 01 1Ny

"uoioe aAl

‘soubsep jue(d Aj110N

"UoI10®e Jo aWilapnjoul
pue arep ‘plods 1subis pue Bo|
BuiBexoed DDV H Ul Usxelsuolioe

‘[enijo -1Ua/8 1dA1199 1 10D S1UBWINJOP UOI1e 10} 3|gISuodsa J
WBWIYS1|geISa 3|q1suodsa 10 UoITeA Jasqo jpuucs jad ‘9ous.11n2209 1
ay1 1o dDDVH Ul uoionJsul joawi) plodsJ pue 1UaAS 1d 01 UOI19. BAI199 1100 3Xe) ‘uo13oadsul Joawi pJodsJ pue
Joasinooe pap|dwod | plodsiarep pue ubis {Aous1d1jap Jo asned Joj uolre jado ‘D1ep ‘pJods . ‘ubis ‘Bo| Buibexoed
A|Injssa0ons sey oym pue | ‘Bo| uoi1oe aA1199 1109 alenens ‘seinpado.ud snipe Jo dDDVH uisbuipuly |[e ploxey
(S)pJoaiayraonpoud jou pip | Jojpue Bo| Buibexoed 1991109 ‘1Jodsue .} 198 4 ‘1onpoad
OUM [enpIAIpUl Ue AQ [eliotew | e ul (S)uoloe aAIJUBA Pa1994fe |0 43U09 ‘s unNpado id ue|d 'sinoy g Alena
BuiBexoed jo ajdwres wopue i -9.1d@PA1199 1100 pue dDDVH US1IIM UIY}M |0 13U0d [ererew Buibexoed Jo ajdwes ‘(sse|b o'1) el1RRW
© O uoiTeulwexd A[}eam adim | S1Nsal |[e pJoRy a7e JIsuoWiap 10U S0P Ssa20.d § | WopUe 1 JO uo11oadsula|qsIA ub 10} a|gISIA ON ds el N ube o - 4 Buibesoed
319 ISNOJS3H SAJ023d 319 ISNOJS3Y 319ISNOJS3IH NOSH3d SLINITIVOILIYD ddD d-1VOISAHd d31SSS300dd
NOSH3d/34NA3D0™Ud dOOVH NOSH3d/NOILOV JAONANOIY4/S3IHNAID0Hd O-1VOIW3HD
NOILVDIdId3A IAILNIAIHA/AANILDTHHOD ONIJOLINOW g-1vo19070I14d
NOILdI43s3a
advzvH

N3IMOIHO dINOG3d ATIVOINVHOIN -  J1dINVX3 1ONd0dd
ANNOYO MVd © Ad0931VOSS300dd

NV1d dOOVH




Process Description Form

The Process Description Form may be used to describe each food product included in
each process category that is manufactured in the establishment. The description(s) answers the
following questions: 1) Common name of product; 2) How isit to be used (the intended use of
the food by end users or consumers (the intended consumers may be the genera public or a
particular segment of the population such as infants, the elderly, immune-compromised
individuals) or another inspected establishment for further processing; 3) Type of packaging used
(plastic bag/vacuum packed)); 4) Length of shelf life, and appropriate storage temperature; 5)
Whereit will be sold (retail/wholesale); 6) Labeling instructions (keep frozen/keep refrigerated,
thawing and cooking instructions); and 7) Specia distribution controls (keep frozen/keep
refrigerated).

Questions 6 and 7 are optional if there are no specific labeling or special instructions.

Thisform describes the food and its method of digtribution. This information is important
when determining whether a significant hazard exists and how/where it can be controlled.
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PROCESS DESCRIPTION

PROCESS CATEGORY RAW, GROUND

PRODUCT EXAMPLE : MECHANICALLY SEPARATED PORK

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

1

COMMON NAME? MECHANICALLY SEPARATED PORK
HOW ISIT TO BE USED? ASMEAT INGREDIENT IN BOLOGNA,
INTENDED USE? FRANKFURTERS, SAUSAGES,

SECTIONED AND FORMED PRODUCTS

TYPE OF PACKAGE? BULK-PACKED (E.G., PLASTIC BAG,
VACUUM PACKED)
LENGTH OF SHELF LIFE, 3-6 MONTHSAT 0°F OR BELOW
AT WHAT TEMPERATURE? 7DAYSAT 40°F
WHERE WILL IT BE SOLD? WHOLESALE
CONSUMER? GENERAL PUBLIC; NO SPECIFIC AT

RISK POPULATION

LABELING INSTRUCTIONS? KEEP FROZEN; KEEP REFRIGERATED

ISSPECIAL DISTRIBUTION KEEP FROZEN, KEEP REFRIGERATED
CONTROL NEEDED?
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Product and Ingredients Form

The Product and Ingredients Form consists of a full description of the food including the
recipe or formulation used. This should include the meat and any edible casings and al added
ingredients such as water, spices, restricted ingredients, etc. The formulation may be included and
should indicate the amount or percentage of each ingredient in the formulation.

This form is only needed if there is more than one ingredient.
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LIST PRODUCT AND INGREDIENTS
PROCESS CATEGORY: RAW, GROUND

PRODUCT EXAMPLE: MECHANICALLY SEPARATED PORK

MEAT

PORK CARCASS PARTS
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Process Flow Diagram

The Process Flow Diagram is used to provide a smple description of the steps involved in the
process. The diagram will be helpful to the HACCP Team in the preparation of a HACCP plan and
will also serve as a future guide for regulatory officials who must understand the process for their
verification activities.

The flow diagram must cover al the steps in the process which are directly under the control
of the establishment. It can aso include steps in the food chain which are before and after the
processing that occurs. For the sake of simplicity, the flow diagram should consist solely of words,
not engineering drawings.

Member(s) of the HACCP Team should use the draft flow diagram and walk through the plant
to follow the actual process flow as it occurs and make any adjustments, as necessary.
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PROCESS FLOW DIAGRAM

PROCESS CATEGORY: MECHANICALLY SEPARATED
PRODUCT: MECHANICALLY SEPARATED PORK
RECEIVING
RECENING
CARCASS PARTS
PACKAGING AT
l ¥
STORAGE
Pigmffe CARCASS PARTS
MEAT

l

MECHARICALLY
SEPARATE
REWORK
MEAT

PACKAGING/ \
LABELING -

COOLING/!
STORAGE
< SHIPPING >
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Hazard Analysis/Preventive M easures Form

The Hazard Analyss/Preventive Measures Formis used to take the steps listed in the Process
Flow Diagram and identify where significant hazards could occur and describe the preventive
measures, if they exist. A hazard is defined as abiological, chemical, or physical property that may
cause afood to be unsafe for consumption. The hazard must be of such a nature that its prevention,
elimination or reduction to acceptable levels is essential to the production of a safe food. Hazards
of low risk and not likely to occur would not require further consideration.

The Hazard Analysis consists of asking a series of questions which are appropriate to the
specific food process and establishment. 1t should question the effect of a variety of factors upon the
safety of the food. Factors must be considered that may be beyond the control of the processor.
During the Hazard Analysis, safety concerns must be differentiated from quality concerns. Each step
inthe process flow will be evaluated to determine if any significant hazards should be considered at
that step. Examples of questions to be considered during hazard analysis have been included as
Attachment 1.

The potential significance of each hazard should be assessed by considering its risk and
severity. Risk is an estimate of the likely occurrence of a hazard. Risk is usually based upon a
combination of experience, epidemiologica data, and information in the technical literature. Severity
Is the seriousness of the hazard.

Preventive Measures, if they exist, must dso be identified. A preventive measure is a physical,
chemical, or other factor which can be used to control an identified health hazard.

The fourth column on the Hazard Analysis/Preventive Measures form is for illustrative purposes only
and not included in a plant specific HACCP plan.
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HAZARD ANALYSISPREVENTIVE MEASURES

PROCESS CATEGORY RAW, GROUND
PRODUCT EXAMPLE MECHANICALLY SEPARATED PORK
HAZARDS
Biological (B) Including
Microbiological Examples of How Hazard Is
p St Chemical © Preventive Measures Introduced *
FOCESSSED | physical (P)
RECEIVING - B (Microbial Growth) - Insufficient temperature Maintain product temperature B-Transport refrigeration unit isnot
MEAT control will result in unacceptable microbial at alevel sufficientto preclude functioning properly (out of freon).
growth. Ayres, J.C. 1979 microbial growth.
Duitschaver, C.L. and C.I. Buteau, 1979. B-The shipping container (the
Visual inspection to ensur e that car dboar d combo bin) was crushed by
B (Mishandling) - Theintegrity of theimmediate immediate container is not aforklift and theimmediate container
container iscompromised such that microbial compr omised. (the plastic wr ap inside the combo) was
contamination could occur . USDA Guidebook, torn and punctured introducing
Hazards and Preventive M easur es Guide. Visual inspection to ensure no har mful microbesinto the product.
hazar dous foreign material.
P (Foreign Material) - Visible foreign material P-Pieces of glassfound in product from
that could compromise product safety. a broken light bulb, metal clips, knives,
Hyman, F.N. et. al 1993 bone, etc.
RECEIVING C (Deleterious Chemicals) - Packaging materials, Verify that the letter of C-The new plastic lined combo bins
PACKAGING are acceptable for intended use. Should be food guaranteeison fileand ordered camein and the letter of
MATERIALS grade material approved for intended use. Bean, appropriate for product use. guaranteeis present with the shipment,

N. Hand and P.N. Griffin. 1990

P (Foreign Material) - Visible foreign material
that could compromise product safety; rodent
droppings, insects, metal shavings, hair, dirt,
wood slivers, etc.

Visual inspection to ensure no
hazar dous foreign material is
present.

Third party audit of supplier.

however theletter statesthat the plastic
liner isacceptable for industrial use
and not food grade.

P-Hard, gritty, black material isfound
on the surface of the combo bins.

STORAGE - MEAT B (Microbial Growth) - Insufficient temperature
control could result in unacceptable microbial
growth. Internal product temperature and
environmental temperatur e must be monitor ed.

Ayers, J.C. 1979. Johnston, R.W. et.al. 1982

Monitor thetemperature of the
frames and environmental
temper atur e (ex. cooler or
freezer) to ensurethat the
framesdo not exceed alevel
sufficient to preclude microbial
growth and the cooler
temperature does not exceed 50
°F for over 2 hours.

Routine cooler/refrigeration
maintenence.

B-Cooler generator breaks down and
the ambient room temperaturein the
cooler increases above 50°F for 10
hoursincreasing product temper ature
above 40 °F for 6 hours permitting
excessive bacterial growth.

STORAGE P (Foreign Material/Adulteration) - All
PACKAGING packaging materials, must be stored to prevent
MATERIAL contamination due to foreign material. USDA

Guidebook. Hazards and Preventive Measures
Guide.

Visual inspection of storage area
to ensure that materials are
raised off the floor and covered.

P-The product is stored directly against|
the walls which have visible debris on
them. The debris falls into the
packaging materials that contact
product.




HAZARD ANALYSISPREVENTIVE MEASURES

MECHANICALLY
SEPARATE PORK

control could result in unacceptable microbial
growth. Internal product temperature and
environmental temperatur e must be monitor ed.
Ayers, J.C. 1979. Comi, G., et. al 1992

P (Foreign M aterials) - Visible foreign material
that could compromise product safety; metal and
plastic shavings, rubber gloves, bone, etc.
Surkeiwils, B.F. et. al. 1972, USDA Guidebook,
Hazards and Preventive Measures Guide

PROCESS CATEGORY RAW, GROUND
PRODUCT EXAMPLE MECHANICALLY SEPARATED PORK
HAZARDS
Biological (B) Including
Microbiological Examplesof How Hazard I's
Chemical © Preventive Measures Introduced *
ProcessStep | physical (P)
ASSEMBLE/ B (Microbial Growth) -Inadequate temperature M onitor ambient room B-Asaresult of mechanical

temperature and product
temper ature to ensure that the
car cass parts do not exceed a
level sufficient to preclude
microbial growth prior to
processing and environmental
temperatures do not exceed 50°H
for more than 2 houra.

Use manufacturer's guidelines
to assure machine is assembled
properly. Routine equipment
maintenence. Visual

inspection to ensure no
hazardous foreign material is
present.

breakdown, the product movement into
the cooling cycle was delayed 6 hours
and the product temper atur e increases
above 55°F due to exposur e to ambient
room temperature.

P-Moving parts of the deboner are nof
set properly or are worn and grind
together leaving pieces of gnal metal

into the product.

PACKAGING/
LABELING

P (Foreign Material) Visible or detectable metal.

Use metal detector on product
packaging line.

Metal shavings in the product from
broken clips on the chub pack line.

COOLING AND
STORAGE OF
PRODUCT

B (Microbial Growth) - The potential for an
increase in microbial growth is significant if the
product temperature is not maintained at or
below the level where proliferation occurs,
particularly Salmonella growth.

Ayers, J.C. 1979

Buchanan, R.L. and L.A.

Klawilter, 1992.

Monitor the product
temperature to assure that
stored product is maintained at
a temperature sufficiently low to
preclude microbial growth.

Monitor the ambient room
temperature to assure that does
not exceed 50°F for more than
one hour.

Routine maintenence of
refrigeration unit. (This may be
covered using GMP's)

B-Continuous recording device has not
been calibrated for months and is not
recording actual ambient room
temperatures. The actual ambient

room temperature is 27°F higher than
it should be, increasing product

temperature to the point where
bacteria can proliferate and/or spoilagé|
occur.

SHIPPING

B (Microbial Growth) - Potential for an increase
in bacterial flora and other enteric pathogens
that will proliferate on the product if the
temperature increases above a certain level
during transport.

Ayers, J.C. 1979.

Product must be at a
temperature sufficiently low to
preclude microbial growth (ex
40°F) prior to leaving the
establishment.

Refrigerated transport.

Product was not40°F before it left
the dock due to product standing on
dock prior to loading and hazardous

microbial growth resulted during
transport.

* Not to be included in a plant specific HACCP plan.



CCP Determination Form

The Critical Control Point (CCP) Determination form is used to identify the critical control
points in the process. A critical control point is defined as a point, step, or procedure at which
control can be applied and a food safety hazard can be prevented, eliminated, or reduced to an
acceptable level. All significant hazards identified in the hazard analysis must be addressed.
| dentification of each CCP can be facilitated by the use of a CCP Decision Tree (See Decision Tree).
The Decision Tree asks a series of four yes or no questionsto assist in determining if a particular step
is a CCP for a previously identified hazard. These four questions are listed at the top of the CCP
Determination form. Use this as a guide when determining if an identified significant hazard is a
critical control point. CCP’'s must be carefully developed and documented and must be for
product safety only. Different facilities preparing the same food can differ in the risk of
hazards and the points, steps, or procedures which are CCP’s. This can be due to differences
in each facility such as layout, equipment, selection of ingredients, or the process that is employed.

In this document the CCP's that are identified are for illustrative purposes only. Your
individual process will determine the CCP's identified. Remember that proper Sanitary Operating
Procedures and maintenance programs are essential prerequisitesto HACCP.
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HACCP Plan Form

TheHACCP Plan Form isused to develop a Plant Specific HACCP Plan. Thisplan can
serve asa usgful guide, however, it isessential that the unique conditions within each facility
be considered during the development of the plant specific plan. Thefirst three columnson
the form are transferred from the CCP Determination Form. The fourth column isused to
establish critical limitsfor preventive measures associated with each identified CCP.

A Critical Limit isdefined asa criterion that must be met for each preventive measure
associated with a CCP. Each CCP will have one or more preventive measuresthat must be
properly controlled to assure prevention, elimination, or reduction of hazards to acceptable
levels. Critical Limits may be derived from sources such as regulatory standards and
guidelines, literature surveys, experimental studies and subject matter or technical experts.
Thefifth column isused to establish monitoring requirements.

Monitoring is a planned sequence of observations or measurementsto assess whether
a CCP is under control and to produce an accurate record for future use in verification.
Monitoring isessential to food safety management by tracking the HACCP system’s operation.
If monitoring indicates that thereisatrend toward loss of control, then action can be taken
to bring the process back into control before a deviation occurs. Monitoring provideswritten
documentation for use in verification of the HACCP plan. All records and documents
associated with CCP monitoring must be signed or initialed by the person doing the
monitoring.

Column six isused to establish corrective actionsto be taken when monitoring indicates
that thereisa deviation from an established critical limit. Wherethereisa deviation from
established critical limits, corrective action plans must be in place to: 1) determine the
digpogtion of non-compliant product; 2) fix or correct the cause of non-compliant product to
assure that the CCP isunder control; and 3) maintain records of the corrective actions that
have been taken where there has been a deviation from critical limits. Because of the
variations in CCP’s for different processes and the diversity of possible deviations, plant
specific corrective actions must be developed for each CCP. The actions must demonstrate
that the CCP hasbeen brought under control. Documentation of the corrective actions taken
must be signed by the individual responsible for taking corrective actions.

Column seven is used to establish effective recordkeeping procedures that document
the HACCP system. The maintenance of proper HACCP recordsis an essential part of the
HACCP system to document that each CCP isunder control and to verify the adequacy of the
HACCP plan. Recordsserveas. 1) awritten documentation of the establishment’s compliance
with their HACCP plan; 2) the only reference available to trace the history of an ingredient,
in-process operation or a finished product, should problems arise; 3) a ready source of
information to identify trendsin a particular operation that may result in a deviation if not
properly corrected; and, 4) good evidence in potential legal actions. In accordance with the
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HACCP principles, HACCP records must include: records associated with establishing and
monitoring CCP’s and critical limits, records for the handling of deviations, and records
associated with verification of the HACCP plan. It is also very important that all HACCP
records dealing with plant operationsat CCP’sand corrective actionstaken, be reviewed on
a daily basis by a designated individual who must sign or initial all recordsreviewed. The
approved HACCP plan and associated records must be on file at the meat and/or poultry
establishment.

Column eight of the HACCP plan establishes procedures for verification that the
HACCP system is working correctly. The verification process is designed to review the
HACCP plan; to establish whether the CCP’'sand critical limits have been properly established
and are being adequately controlled and monitored; and to determine if the procedures for
handling process deviations and recordkeeping practices are being followed.

The effective completion of thisstep iscrucial since hereiswhere you will define your
critical limitsthat will be used to determine process control at a particular CCP.

49



0S

'S, dNO siueld ayr ybnoiyy pajjouod aq Aew syl «

‘sla1awowiay)
10 uonelqgies Aplean

"sbuputy
jusawnoop ‘arenbape ae
SUOIO®. SAI}D81I0D BINSSE
‘plezey loj arenbape
S| WI| [ednid JI 88s 0}
329Yd ‘spiodal jueld ay) 0}
spuodsallod Jwi| [eano
31 Ul duIWIBlap ‘SadINap
aJnjesadwal Jo Aoeindoe
AJuan ‘spiodal jo
Aoeinooe pue sanbiuyosl
Buidwres Ajlian 01 1pny

"[eIoljo swysl|geIss
Jaisuodsal sy 10 4DIVH

‘uonage ann
-uanaJd/aninoallod
10 UoneAIasqo
J0 awr 8y

‘2aubisap jueld AJnoN

"uoNJk JO 3wl 3pn|oul pue alep

‘p1odal subis pue Ho| spiodal
dOOJVH Ul usxe) suonoe
suawnoop asubisap ue|d

“196.e| 10 ,,2g/T Saonred
anowal Jo 1onpoid uwapuo)

"uonoe Jo aWN BpN|oUl pue arep

‘p102al ubis pue Ho| spiodal
dDOVH ul sbuipuy |je pioday

< |auuosiad bBuinigdal

¢ (WIWOZ)

youi 8'0< sa|diued
auoq ou ‘Ysul Zg/T <
uolreuILLRIUOD [e1aW
ou ‘(sse|b "al) [eusreW
pooj-uou ubiaio}

‘leliarey ublaloo - d

ul uondNJISUI JO 8SIN0J pi02al pue piodal '30Ua1IN22081 Ag uonoe paniddal sl juaswdiys snopJezey 3|gISIA ON d1l
e pajajdwod Ajnjssaaons ubis -6o| uonoe juanalid 0} uonoe aAda1I09 © 8w a8y} Je siaureuod
Sey oym pue (s)pi0dal 9A1991102 Jo/pue aye) ‘uonisodsip Joj 1onpoud arelpawiwi Jo uonodadsul [ensip 108Ul ‘Aibayu|
ay1 aonpoud j0u pip oym Bo| Buinigoal paloaye |01U0d pue Ajuapl SI Jaulelu0d arelpawiw| a7 Jaureuo) - g
[enpiAipul ue  Aq auop e ul (s)uonoe ann ‘sured ay) uojul pajou SI [eusrew ‘|]auuosiad Buiniddal
sainpasoid Buiniedal pue -uanaid/annoallod ubialo} 1o ‘pasiwoidwod Aq palonuow si paniadal sued S1dvd
1onpoud jo uoleAlasqo pue S| Jaurejuod ajeipawwli ‘o .0 0 10| yoea Jo ajdwes wopuel 4,05 1dLoal ‘Ymo o SSVYOHVYD MHOd
[ensIA A[3eam adim | S1nsal |[e pJoday Spavoxa 8 InTe sadwel 1pnpo.ud §| ® Joalinieledwal [euRlu | e slred joainedws | a1 eIQOIN - g -9ONIAIFDIY
319ISNOdS3Y SQy0o3y 3791SNOdS3Y 319ISNOdS3H NOSH3d SLINITIVOILIYD | dD2 d-1VDISAHd d315SS300dd
NOSH3d/3dNATD0Hd dOOVH NOSH3d/NO L0V JAONANOIY4/S3HNAID0Hd O-TVOINIHD
NOILVOIdI¥3aA AAILNIATHA/AAILDTHHOD ONIJOLINOW g-1v2190101d
NOI11d1¥d3s3a
advzvH

AH0d A31LVHVd3IS ATIVOINVHOIIN

NV 1d dOOVH

ANNOYSO MVd

- A1dINVX3 1LONAO0dd
- Ad0931VvOSS300dd




1S

sbuipuyy

JuaWINoop ‘@renbape a fe
SUOI10e 1109 1109 8 Insse
‘pfezey lojarenbope
SIJwl| [e2131D §188S 0}
0949 ‘sp 1029 1 Jue|d ay1 0}
Spuodsa 1109 1iWi| [ed11140
3y} Jl aulw lBIBP 'S3JINBP
anyejodwiel Jo AJe inode
AJIJBA ‘Sp10Ja 1 JO

Aoe 1noJe pue sanbiuyos)
Bui|dwres A}10A 01 1ipNY

‘[e1014J0 WBWUSI|qeIses
a|qisuodsa 18yl

10 dDDVH uluononsul
Joasinod e pae|dwod

‘UoITeA Jasqo
joawi plods.
pue plos . ubis

‘soubsep jue(d A110N

‘uoioe

joawiapnoul pue ‘arep ‘pJods
subis pue 60| Sp 10381 dDDVH
Ul UaXe] SU0119e S1UsWNJop
aaubisap Jue|d 8ous14nd208
1UBA8 1d 01 UOI10. BAI199 1100 3Xe)
‘UBWYSI|geIse Jelue 01sel|ddns
Teaw-uousellerew buibexoed
MO|[e Jou op ‘9|geldadde

10 Jussa ud J0u S| 89)UR Fenb

JO J8118| pue sa.inpado Jd ue|d
dDODVH UsNlM UIylim [0 13U0d

"uoljoe JO aWI1apN|oUl pue ‘BTep
‘pJ02a 1 ubss pue Bo|spJods i
dDOVH uisbulpuly | p 0%y

‘uoiouny
ay1 JoJ a|qmsuodsa . puucs Jed
Agsewiy arelidoidde 1e erisrew
BuiBesoed jo uoioadsul eNSIA

‘9oue||dwod

9 INsse 01 sfseq SNONUIIU0D

© Uo pasn saljddnssel erew
Jojsawn arelido dde

Te 3d1ue fenb Jo's ;8lIv| %98y

‘99)ue Jenb

Jo 11| bulAuedwoose
ay1seydrew uolrealjiuspl
felorew J18ss 01sal|ddns
/fererew Buiwodul ¥%8yD

“(sselb a1) [ellW
pooj-uou ub e 1o}

A]InJSS800NS sey oym ‘B6o| uonoe ann ale J1suoLWap 10U S0P Ssa20.d § | snop fezey a|qSIA ON dz ‘lelRR N\ ubIoH - 4
pue (s)p J02s 138yl aonpoid -Uana 1dPA1199 1102 “JUBWIUS1|RISa 8Y) 01 AJBAlRP
10U PIp OYM [enpIAIpUI 1o Bo| Buinpaa ‘rerierew 0} Jorid 1o ojuil Buiwos Ajddns “JUBWIYS1|CRISD
ue Agauop ‘ss 1npado id ' Ul (S)uoioe ann BuiBexoed jo AseAlpp 01 Jolid Teaw-uou/elerew buibexoed ay1 Aq pasn
BulnBID 1 JO UOITRA JBSqO -Uana 1dPA1199 1102 9|1} U0 8 Je 3d1Ue enb JO S ;811 MBU ydes 10} s9)ue senb Selerw bulbexoed AVISILVYIN
pue 1onpo.ud jo pue Tey1aunsse 0} "1dep bBuseyo ind J0SJB119| |[e SMBIAS 1 UOIoUNy |le Jojajlj uoare ‘S[eaiwayd ON IOV MOV
uo(199dsul fensiA 1polled S1nsa .l |fe podsy ybno 1y we ibo 1d ysi|qeis3 3y} 10} 3|qIsu0dss | pUUCS lod a9)ue fenb Jos ;81e o1 snolerPed-2J ONIAIZO3Y
319ISNOdS3Y SQy0o3y 3791SNOdS3Y 319ISNOdS3H NOSH3d SLINITIVOILIYD | dD2 d-1VDISAHd d315SS300dd
NOSH3d/34NA3D0dd dOOVH NOSH3d/NOILDV JAONANOIY4/S3HNAID0Hd O-1VOIW3HD
NOILVOIdI¥3aA AAILNIATHA/AAILDTHHOD ONIHJOLINOW g-1vo19070I14d
NOI11d1¥d3s3a
advzvH

AH0d A31LVHVd3IS ATIVOINVHOIIN
ANNOYSO MVd

NV 1d dOOVH

31dINVX3 LONAO0Hd
Ad0931VO SS300dd




s

‘sla1awowiay)
10 suone.qIed Apeap

"sbuipuly
juawnoop ‘arenbape ae
SUOIO® BAI}D81I0D BINSSE
‘plezey Joj arenbape
S| W [ednid Ji 88s 0}
323Y9 ‘spiodal jueld ay) 0}
spuodsaind ywi| [eanio
3yl JI suIWLIBIBP ‘SBJINBP
ainjesadwal Jo Aoeinooe
AJUaA ‘splodal jo
Aaeinoaoe pue sanbiuyoay
Buidwres Ajlian 01 1pny

‘[e1d1jo JusLysijqelss
a|qisuodsal ayy

10 4DDVH ul uononisul
J0 8sin02 & pala|dwod
A|InySs@29ns sey oym pue
(s)piooai ayy aonpoud jou

‘uonoe annuanald
JAAI1D81102

10 UoIeAIBSqO

JO 8w pJ02al pue
plooal ubis “6o)
uonoe 9281102
lo/pue abelols

e ul (s)uonoe aAn

aaubisap jueld AJnoN

‘uonae Jo awil apn|oul pue alep
‘p102al subis pue Ho| spiodal
dODVH Ul usxe) suonoe
sluawnoop aaubisap ueld
{90Ua1IN220al Juanaid 0} uonoe
311021102 3] ‘Aoualolap
0 asned 10} uonesado
alenjeAa ‘1sj002/uonelabilyal
Jredal Jo 1snlpe
‘sainpadsoud isnlpe 1o 1981100
1onpoJd uwapuod ‘1onpoud

'sauafoifoouow elesIT

J0 ymolb Bo| T< JI 83s 01323YD
‘uonoe Jo 3w apnjoul pue

alep ‘p102al ubis ‘Bo| Buiniedal
dDOVH Ul sBuipuy e pioday

‘uonouny ayy Joj ajgisuodsal

jauuosiad Aq s|0.1u02

pue uoiresado yun uoneiabliyal
Jo Bunioyuow aunnoy

‘uonouny ayi 1oy ajgisuodsal

‘suaboyred [eLia1oeq
ouaa aljiydosaw

Jo ymoub uanaid

01 JUBIDIYNS Uey) alow
alre sialaweled ay)
alojalayl ‘swsiuebio
abe|lods o1ydonooAsd
U3A3 JO sajel

YmouB sy uwf [im
ued siyj inoybnoiyr
pue anoge papiroid
sia18weled bBuljjyo
ay1 JanamoH *Buliyo
Bunnp suaboyred

Jo ymoub ay) Buiprebal
1SIX Blep JinuaIos
UBID1YNSU|:810N«

‘seale Buipuey
10npoud ul paurejurew
4 0§ JO wnwixew

v "MoJ3q 0 o O

Te paJols aq 1snw sued

+'sinoy ¢ uey)

pIp oym fenpiaipul ue Aq -uanalid/annoaliod Jlyoa1 “1onpoud pajoaye |01u0d Jauuosiad Ag sinoy omy alow 10} 4,01 PaaIXd

auop 10npo.d Jo uoiadsul pue ‘s9npado.ud ueid 4DOVH AJond pa Joliuow a Inte Jadweal 10U 1SNW 3 InTe edwel ‘Yo 19 S1Y¥VdSSVYOHVYD
[ensiA A|y8am 80Im | S)nsa.l |fe pJooey US111IM UIYIIM 10U S1S5800.4d || [eU 81Ul pUe [ejusLIuIO JIAUT [eIUBLLILO JIAUT az [eIqODIN - g MHOd - IDVHO IS
379I1SNOJS3Y Say0o3d 379I1SNOdS3Y 379I1SNOdS3Y NOSH3d SLINITIVOILIYD | 40D d-1VOISAHd d31SSS3004dd

NOSYH3d/3dNA3I00dd dOOVH NOSH3d/NOI1LDV /AONINOIYH/(IINAIO0Hd O-1VIOINW3IHD

NOILVYDIdId3IA IAILNIATHd/IAILOTHHOD ONIHOLINOIN g-1vo190710149

NOI1d1d40s3d

advzvH

AH0d A31LVHVd3IS ATIVOINVHOIIN
ANNOYSO MVd

NV 1d dOOVH

- A1dINVX3 1LONAO0dd
- Ad0931VvOSS300dd




€s

sbuipuyy

JuaWINoop ‘@renbape a fe
SUOI10e 91109 1102 8 Insse
‘p fezey lojarenbope
SIHwW1| [e21310 J198s 0}
09U 'sp 1029 1 Jue|d ay) 0}
SpU0dsa 1402 11Wi| [e211110
3y} j aulW l_IBP 'S3INSP
a.Ine edwse) Jo Aoe indoe
AJIJBA ‘Sp10Ja 1 JO

Ade 1node pue sanbiuyoe
Buridures Ay oA 01 Ny

‘[e1014J0 WwewWys||qeIss
9|qisuodsa 1 ayl

10 dDDVH ul uolonusul
J0 85 1n0d e pae|dwiod
A]InJssa00ns sey oym pue
(s)p1o2a18yiaonpo.d jou

‘uoige anl}

-09 1100/U01TeA SBSU0
Jjoawi) plods.l pue
plosd 1 ubs ‘Bo|
uol119e 9A1399 1109
Jo/pue Bo| abe Jols
e Ul (S)uonoeann

‘soubsep Jue(d A110N

‘uoloe Jo
awil} apnjoul pue ‘arep ‘pJodsl
subis pue Bo|SpJo3B I dDDVH

Ul UaXe1SU0I119e S1UBWINJop
2aubisap jue|d ©oUS 11N2209 4
JUaAS Id 01 UOI1JR BAI1D9 110D
axe] ‘Aousidiep Jo asned Joj)
uolre Jado arenfens ‘s inpado.id
1sn(pe 1o 1991100 {felerew
po1994fe Uuo11Ipu0da i Jo A0 11sap

‘uoljoe Jo awilapnjul pue
arep ‘ploss. ubis ‘Ho|splods
dODVH uisbulpuy |[e po%ey

‘uoiouNy
2y Joja|qisuodsa J puuos od

‘(enpsa . 1onpoud ‘sse|b

pip oym enpiaipul ve Aq -Ua/a 1d@A1103 1100 ‘leleTew paloaLLe |011uod Agqsewn arerido dde e Ajrep '81) [elerew pooy IVIYALYIN
auop 1onpoid Jo uoisadsul pue ‘s9.unpad0.d ueid dDOVH s[elerew Bulbexoed pue woo i 10 pooj-uou ubw 1o} uole Py Npy ON IOV MOV
fensin Ajeam a0 m | S)nsa.l |fe pJoday US11LIM UIY1IM Jou S1sse004d || abe Jo3s Jo uo1oadsul [ensiA snop fezey 3|qsSIA ON de /1Y N ubp 104 - d 39VH01S
379ISNOdSTY Sa¥0o3d 379ISNOdSTH 379ISNOdS3H NOSH3d SLINITIVOILIYD | 42D d-TVOISAHd d3.1SSS3004d
NOS¥3d/34NA300dd dDOVH NOSH3d/NOILOV JAONANOIY4/S3HNAID0Hd 2-1VDIW3HD
NOILYOI4I43A IAILNIAIHD/ANILDIHHOD ONIHJOLINOW g-1v219071019
NOI1.1d140s3a
advzvH

AH0d A31LVHVd3IS ATIVOINVHOIIN
ANNOYSO MVd

NV 1d dOOVH

31dINVX3 LONAO0Hd
Ad0931VO SS300dd




‘sla1awowiay)
10 uonelqie AMasm

"sBuipuy
wswnoop ‘arenbape ase
SUONOB 8AND81I0D 8Insse
‘psezey loj arenbape
SIJILI| (29110 J1 89S 0]
HOBYo ‘spiodal jueid ay) 01
Spuodsa.i0 Wil (22N

aaubisap jue|d AloN

‘uonoe
JO 8w apn|oul pue arep piodal
subis pue 6o| sp1odal dDDVH
Ul Uaye) Suonoe SJUBWNIoP
aaubisap ue|d ‘9ouaimdo0al
wanald 0] uonoe aAid81I0D
aye) {Aouaiolap Jo asned
10} uonelado arenjeas onpoud
3J0MaJ/uonpuodal ‘sainpadold
1snlpe 10 1924109 ‘1onpoud
paloaye uwWapuod Jo |0JiU0d pue
Aynuapi ‘sainpasold ueld dDJVH
UMM UIYIM J0u SI ssadoud |

"uoljo® JO 8w apnjoul
bue ayep ‘piodal ubis "6Hoj spiooal
dDDVH i sBuipuy e piosay

‘Aiynod
pauogap jo uonoadsul [ensiA

‘suaboyred [elia1oeq
ouaa aljiydosaw

JO ymoub juanaid

01 JUBIDIYNS UeY) dlow aJe
slajaweled ay) alojaliay
‘swisiuefio abejlods
o1ydonoaAsd uans Jo sajel
ymwo.6 sy nwiy (im ueid
siy1 InoybnoJyl pue anoqe
papinold sialawered

Y2 8y} JanamoH
*Buliyo Bunnp suaboyred
10 ymoub ay) Buiprebal
1SIX Blep JinuaIos
UBI21NSU|: 810N : 810N«

“(wwoz) youl

80 < S9jonted auoqg ou
‘Youl gg/T < uoneuiweu0d
[e1aw ou ‘(sse|b 'a°1)
[elia1ew pooj-uou ubiaio}

3y} Jlauiw BIep S3d1ABP ‘s9ubsap 1ue|d 10N snhop fezey 8|gSIA ON dv fererew ubp o4 d
alnjeladwal Jo Aoeindoe ‘sauaboifoouow
AJIaA ‘splodal jo ‘uonoe elRIsI70 ymolb Bo| T < jl 98s
Aoeinaoe pue sanbiuyoa) JO 3w apnjoul pue ayep ‘piodal 0198y "UoNide JO awin apnjoul
Buidwres Ajlian 01 1pny subis pue 60| Sp10dal dODVH Ul | pue a1ep plodal ‘ubls “Boj splodal
uaye] suonoe sjuswnoop aaubisap dDDVH Ul sbuipul e p102ay
‘[e10140 JUBWYSI|qeISa ‘uonoe aAIUBA weyd {sauaiindd0al wanald o}
a|qisuodsal ayy -ald/aAnoal1lod 10 | uonoe aAndal1I09 aye)] ‘Aduaiolep 'S|0JJu0d ‘seale Bulpuey
10 dDDVH Ul uononnsul | UOReAISSJO JO awin Jo asneo 1o} uoielado arenens pue uonelado Jun uonelabuyal 1onpoud ul paurelurew
J0 9s1n09 ® paja|dwod pJi023l pue piodal ‘1onpoud yiomal/uonipuodal Jo Bunioyuow aunnoy 4,06 J0 wnuwixew y
AJInjSsa2ans sey oym ubis 'Boj uonoe lun uonelabliyal
pue (s)plooal ay) aonpo.d 91031109 Jo/pue 1snlpe 1o 1981109 ‘1onpoud
10U pIp OYM [enpIAIpUl Bo| uoirejnw.oy paldaje UuwWapuod Jo |01JU0I ‘uonouny
ue Aq sainreladwa) L (S)uonoe aAnuan pue Ajnuapl ‘sainpasoid ueld ay) Jo} d|qisuodsal jsuuosiad «'Ssa20.d Buunp 4,0
1Pnpo.d Jo Juswe Insesw | 8.d/eA1199 1100 pue dODVH USNILIM UIYIM [0.J3U0D Aq Jeuogep ay1 Bunixe L1e MOJeq IO Te paurelureW NOI1lvdvd3s
Apigam a0im | S]|nsal |[e pJoday ale J1suowWwap 10U S0P ssa00.d | pa Joliuow 3 Jnye Jadwa) 1oNpo Id 3 n7e jadwsa} 10npoid av ymo 19 eigo 01N -9 AVIINVHOI W
37dISNOJS3Y SAd023d 379ISNO4S3d 379dISNOdS3d NOSyH3 SLINWITIVOILIFO d02 d-TVOISAHd
NOSH3d/S3dNAID0Hd dOOVH NOSH3d/NOILOV | d/AONINOIH4/S3INATO0Hd O-TVYOIW3IHD
NOILVYDIdId3A IAILNIATH/ANILDTHHOD ONIHJOLINOW d-1vo190710149
NOI1d140s3d
AdvzvH d31SSS300dd

AH0d A31LVHVd3IS ATIVOINVHOIIN
ANNOY9O MVd

NV1d dOOVH

: 31dINVX3 LONAO0Hd
- Ad0931VvVOSS300dd




qg

SEIEIE
10 uonelqgied Apjleapn

"sBuipuyy

juawnoop ‘arenbape ae

SuOIok BAI1D81I0D BINSSE

‘plezey loj arenbape

S| WI| [ednid JI 88s 0}

393Y9 ‘spiodal jueld ay} 0}

spuodsailod Jwi| [eono

3yl JI suIWIBIap ‘SBINSP

ainjesadwsal Jo Aeinooe
AJuan ‘spiodal jo
Aaeinaoe pue sanbiuyosy
Buidwres AjiaA 0} 1pny

‘[e1o1jo Juswysl|qeiss
a|qisuodsal ayy
10 4OJVH ul uononisul
J0 8s1n09 ® pajajdwod
A|Inyssa29ns sey oym
pue (s)p J02s 18yl aonpo id
10U pIp Oym [enplAlpul
ue Aq sainreladwa)l
[eIUBWIUOIIAUD

uonoe aAl
-uanalid/annoaliod
10 UoneAIasqo
Joawil plodsl pue
plose.iubs ‘6o|
uonoe aA1931I09
lo/pue Boj Buijood

‘2aubisap ue|d AjnoN

‘uonoe
10 3w apnjoul pue ajep ‘piodal
subis pue 60| sp102al dDDOVH
Ul uaye) suonoe SIUBWNIoP
aaubisap 1e|d 82ualind20al
juanalid 0} uonoe aAd31I0d
aye) {Aouaiolap Jo asned 1oy
uolre jodo arenens ‘1iun Buljood
1snipe Jo Iredsl ‘sainpadoud
1snlpe 1o 1981109 ‘1onpoud
JIy2a1 ‘1onpoud pajoaye

‘sauaboifoouow euals||

Jo ymolb 60| T< JI 83s 01323YD
‘uonae Jo awin apnjoul pue

alep ‘piodal ubis "Hoj| spiodal
dDOVH ul sBuipuy |fe pioday

‘uonouny

ay1 4o} g|qisuodsal |jauuosiad
Aq sj0u09 pue suonelado

139|009 Jo Buuonuow aunnoy

‘jpuuocs Jad paijienb

AQ sinoy omi AJens pa Joliuow
salnjeladwa) [eluswUOIIAUT
*18]002 8y} ul paseld

‘suaboyred [elia1oeq
ou8a aljiydosaw

Jo ymolb uanaid

01 JUBIDIYNS Uey) alow
ale sialaweled ay)
alojalayl ‘swsiuebio
abe|iods o1ydonooAsd
U3A3 Jo sajel

YmouB ays nwif [im
ue|d s1y) Inoybnoay)
pue anoge papinold
sia)aweled Buljjyo
ay1 JanamoH *Bulyo
Bunnp suaboyred

J0 ymoub ay) Buiprebal
1SIX Blep JinuaIos
JUBIDINSU|: 310N x

'sinoy ¥ ueyl
alow 1o} 4,05 paadxa
10U |feys a.nte jodwal
[e1USWIUO JIAUT

pue ‘sa inye jadwa) ul (S)uonoe anluaA 10.13U09 ‘s3 unpado.ad ue|d S| 1Ise puucs jad 100|} JBJ00d ¥4 ,0F 125$Nnaodd
19npo.d Jo JusWd INseaw -9.1dpA199 1102 pue dDDVH Us1IM UIYy1IMm [01IU0D Aqg pa Joliuow’'sa Inte Jadwal MO[BQ 10 Te paurelureWw "Ymo 19 40 I9VHO IS
Apfpamaom | S)Insa.l |fe pJodey aTeJIsuoLBP 10U S80p Ss8204d | | 1Npo.d a.nesedwe] 19npo.d av fe1go oI N - g ANV ONI17000
379I1SNOJS3Y sSay0o3d 379I1SNOdS3Y 379I1SNOdS3Y NOSH3d SLINITIVOILIYD | 42D d-1VOISAHd d31SSS3004dd
NOSYH3d/3dNA3I00dd dOOVH NOSH3d/NOI1LDV /ADNINOIYH(IINAIO0Hd O-1VOINW3IHO
NOILVYDIdId3IA IAILNIATHd/IAILOTHHOD ONIHOLINOIN g-1vo19070149
NOI1d140s3d
AdVvzvH

AH0d A31LVHVd3S ATIVOINVHOIIN
ANNOYSO MVd

NV1d dOOVH

- A1dINVX3 1LONAO0dd
- Ad0931VvOSS300dd




99

'SJ0J3RBIBP
[elBW pue s Jopwow By}
Jo uoire Iq1fed AEaM

'sBuipul) uswWNoop
‘a1enbape a fe suoioe
91199 1100 3 Insse ‘p Jezey
lojarenbapessi 1w
[e211110 J188s 01 %080

'sp 4029 1 Jue|d ay) 01
SpU0dsa 1402 11Wi| [e213110
3yl JIauIW IBIBP ‘SA0INP
aIne edwse Jo Aoe ndoe
AJIJBA ‘Sp1oJa 1 Jo

Ade 1noge pue sanbiuyoel
Buridures Ay1eA 01 11PNy

‘[e101}J0 WLWUSI|qeIss
3|qisuodsa 18y}

10 dDDVH uluononisul
J0 85 1n02 e pa1e|dwod

A 1nJSs922ns sey oym

pue (s)pJo3s 13yl aonpoid
J0U pIp oym [enplAipul ue
Aq 10npo .id jo uoidadsul
[ensiA pue sa nfe Jadwia)

‘uoie anl
A8 1dPAI1199 1100
10 UoITeA Jasqo
Joawi) plods i pue
pJ023 18%ep pue
ubis “Bo| uoioe
3AI199 1100 Jo/pue
Bo| Buibexoed

ul (s)uoioe

‘soubsep jue(d A110N

‘uoloe Jo
aWI11SapNjoul pue ‘satep ‘pIods i
subs pue Bo| Buibexoed 4DDOVH
Ul UaXe] Uo110e S1uaWndop
uol1duNyay} Joya|qsuodsa
jpuucs Jjad ‘9oua 11N2209 4
a8 1d 01 UOIITe BAI109 110D
axe] ‘Aousidiep Jo asned

10} uolie Jodo arenfens ‘1onpo.ad
3 JOMS J/UO11IPU0R J ‘S8 INpa2o ud
1sn(pe 10 1991109 ‘1onpo.d
po193}fe UWSPUOI IO [0 JIU0D

‘uoloe Jo awiiapnjul pue
‘a1ep ‘pJods. ubis ‘Bo| Buibexoed
dDDVH uisbuipuly |[e p 1oy

‘uoilouN} 8y} Joja|qIsuodsa
jpuuos Jad Aq Ssuas Joss 81|14 JO

“(sse|b a1) [e1erRW

10 JUBWI Inseawl BAI1199 1100 pue pue Ajuspl ‘senpadold ueld | uonosadsul Appepn Jod pate redss pooj-uou ub e Jo} ONI173gVv

Appamaosm] | s)nsat e piodey | dODVH UsNIMm Jousissaoo.d | A|jeoiueyosw Jo uoioadsul lensiA | snop fezey 3|qsSIA ON de el N ube o4 - d ONIDVHOV
319ISNOJS3H S@d023y 319ISNOJS3H 319ISNOJS3H NOSH3Ad d00 d-TVOISAHd
NOSH3d/34NA3D0Hd dOOVH NOSH3d/NOI LDV JAONINOIY4/SIHNAID0Hd | SLIWIT IVDILIFD O-1VOIW3HD
NOILVDIdId3A IAILNIAIHD/AANILDIHHOD ONIHJOLINOW g-1vo19070I14d
NOILdI43s3a

auvzvH d31SSS300dd

HH0d A31LVHVd3S ATIVOINVHOIIN

NV1d dOOVH

aANNOY9O MVvd

J1dINVX3 LONAO0Hd
Ad0931VO SS300dd




LS

‘sla1awowiay)
10 uonelqgied Apleapn

‘sBuipuly Juswinoop
‘arenbape are suonoe
9A11091100 3Insse ‘plezey
1o} arenbape si ywi|
[e211112 JI 88S 01 493Yd
‘spJodai ued ayl 03
spuodsailod Jwi| [eono
3yl Jl suIWLIBIBP ‘SBINSP
ainyesadwal jo Aoeindoe
Ajuan ‘spiodal jo
Aaeinaoe pue sanbiuyoal
Buidwres AjiaA 01 upny

‘[e1010 Juswysl|qelss
a|qisuodsal ayy
10 4OJVH ul uondnasul
0 8sIn02 ® paja|dwod
A|Inyssa2ans sey oym
Mue (s)plooal ay) aonpo.d
10U pIp oym fenplAipul
ue Ag sainresadwal
10 JUBWS INSeaW
AR 'S inte edwe)

‘uonoe aAiuanaid

JAAI1081102
10 UOIeAISS]O
Jo awn
pJ023l pue pi0dal
ubis ‘60| uonoe
9AI199 1100 Jo/pue
6o Buiddiys ui
(S)uonoe aninueA
-9.1dpA1199 1100

aaubisap jue|d AnoN

"uonoe Jo awi apnjaul
pue ajep ‘p1odal subis pue Boj
SpJ023l dDDVH Ul Uaye) suonoe
sjuawnoop aaubisap ueld
‘90uam22081 WwaAald 0] uonoe
9A1921102 3] ‘Aoualolap

10 asned 1o} uonesado areners
's91npad0.d 1snlpe o 1991100
‘uodsued; 19afal ‘1onpoud

114334 ‘10npo Jd pa1084fe

10.11U09 ‘s3 unpad0.d ue|d

‘uonoe Jo awn apnjoul pue
alep ‘p1o02al ubis 'Boj spiodal
dDDVH ul sBuipuy |le pioday

('s.dWoD wreld ayr ui papnjoul
aq Aew siy1 A|aAreulaly)
'S|0Ju0d pue uoneiado

jun uonelabiyal jo Buloyuow
au1IN0 J ‘paumo ue|d si ¥on iy §|

‘jpuuocs Jad
Buiddiys Aq paddiys 10| yoea

‘suaboyred [elLia1oeq
ou8a aljiydosaw

Jo ymoub uanaid

01 JUBIDIYNS Uey) alow
alre sialaweled ayl
alojalayl ‘swsiuebio
abejiods olydonooaAsd
U3A3 Jo sajel

YmouB ays ywif [im
ue(d siyj inoybnoiyr
pue anoge papiroid
sia1oweled b b
ay1 JanamoH “Bulyo
Burnnp suaboyred

J0 ymoub ay) Buiprebal
1SIX Blep JinuaIosS
JUBIDIYNSU|:310N x

1onpoud Buiddiys
01 Joud 4 ,0G paadxa 0}
j0U 8 nfesadwal ¥on i

¥ JUBWys|elss syl
Buinea| 01 Joiid 4 0>

10npo .id Jo Juswa Jnseaw pue dDDVH USHIIM UIY}IM |0 J3U0D 10} pa Joliuow ‘sa unte edwal Joanke edws) e paadxe ‘Yymo o
APPpamaoim | S)nsal |[e pJodeay 97e J1SuUoWBP 10U S0P S$900.4d § | 39N 43 pue S8 InTe jadwia) 1onpo id 10U IShWw 19Npo id a9 [eIQOIN - g ONIdd IHS
319I1SNOJS3Y Say0o3y 319ISNOJS3H 319ISNOJISTH NOSH3Ad SLINITIVOILIYO | 42D d-1VOISAHd d31SSS300ud

NOSH3d/34NA3ID0dd dOOVH NOSH3d/NOILOV JAONINOIHH/SIINAIO0Hd O-1VIIWIHD

NOILYDId 143N JAILNIATHA/AAILDTHHOD ONIHOLINOW g-1vo1901019

NOI1d149s3a

QyuvzvH

MH0d A31LVHVd3S ATIVOINVHOIIN
ANNOYSO MVd

NV1d dOOVH

- A1dINVX3 1LONAO0dd
- Ad0931VvOSS300dd




Appendix 1- List of Process Models
o Slaughter

Beef

Pork

Poultry
o Raw Product, Ground

M echanically Separated/ Deboned

o] Raw Product - Not Ground
Irradiation
o Thermally Processed/ Commercially Sterile

o Not Heat Treated, Shelf Stable

o Heat Treated, Shelf Stable

o Fully Cooked, Not Shelf Stable

o Heat Treated but Not Fully Cooked, Not Shelf Stable

o Product With Secondary Inhibitors, Not Shelf Stable
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Appendix 2

FOOD SAFETY HAZARDS BEING CONTROLLED IN HACCP PROGRAM

PHYSICAL CHEMICAL BIOLOGICAL
Glass Allergens Cross-Contamination
Metal Animal Drug Residues - Post Cooked

Other Foreign Cleaning Compound Pathogens
Materials Residues - Raw Ingredients

Illegal Residues/Pesticides - Raw Storage
- Packaging M aterials

- Raw Ingredients

- Shipping Containers

Natural Toxins
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Appendix 4

Sources for Epidemiology of Foodborne Iliness
General

Bean, N. H. and P. M. Griffin. 1990. Foodbor ne disease outbreaksin the United States,
1973-1987: Pathogens, vehicles, and trends. J. Food Prot. 53(9):804-817.

The etiologic agents and food vehicles associated with the 7458 outbreaks (involving
237,545 cases) of foodborne disease reported to the Centersfor Disease Control between
1973 and 1987 were examined. Bacterial pathogens accounted for 66% of outbreaks
and 87% of cases, viruses5 and 9%, parasites 5 and <1%, and chemicals 25 and 4%,
respectively. Salmonella accounted for 42% of outbreaks and 51% of cases due to
bacterial pathogens. When data from 1973-75 were compared to 1985-87, a 75%
increase in the proportion of outbreaks and 130% increasein the proportion of cases
dueto Salmondla were observed; in particular, outbreaks due to Salmonella enteritidis
increased markedly. The proportion of Salmonella outbreaks with a known vehicle
that were associated with beef (the food most frequently associated with Salmonella
outbreaks) peaked at 30% in 1981, dropped to 4% in 1982, and has since risen
gradually. The proportion of Salmonella outbreaks due to chicken and eggs increased
over the study period. Bacteria not previously recognized as important foodborne
pathogens that emerged during the study period include Campylobacter jeguni,
Escherichia coli O157:H7, and Listeria monocytogenes. Bacterial pathogens accounted
for 90% of deaths, with L. monocytogenes (317/1,000 cases) and Clostridium botulinum
(192/1,000 cases) having the highest death-to-caseratios. The proportion of outbreaks
in which thefood was prepared in acommercial or institutional establishment and the
median outbreak size both increased. Investigation and analysis of foodborne disease
outbreaks continue to play a key role in understanding foodborne illness and in
designing and evaluating control measures.

Bryan, F. L. 1980. Foodborne diseasesin the United States associated with meat and
poultry. J.Food Prot. 43(2): 140-150.

Survelllance data from 1968 to 1977 indicate that meat and poultry and products made
from them were vehiclesin over 50% of reported outbreaks of foodborne disease. The
3 most commonly identified vehicleswere ham, turkey and roast beef. Ground (cooked)
beef, pork, sausage and chicken were also frequently reported as vehicles. These foods
were mishandled to the extent that outbreaks resulted in food service establishments
(65%), in homes (31%) and in processing plants (4%). The most frequently identified
factors that contributed to these outbreaks were improper cooling of cooked foods
(48%), foods prepared a day or more before serving (34%), inadequate cooking or
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thermal processing (27%), infected person touching cooked foods (23%), inadequate
reheating of cooked and chilled foods (20%), improper hot storage of cooked foods
(19%) and cross-contamination of cooked foods from raw foods (15%). Commonly
reported foodborne diseases associated with these vehicles were staphylococcal
intoxication, salmonellosis, Clostridium perfringens gastroenteritis, and trichinoss.

Bryan, F. L. 1988. Risks of practices, procedures and processes that lead to outbreaks of
foodborne diseases. J. Food Prot. 51(8):663-673.

Factors that contributed to 766 outbreaks of foodborne disease in the USA between
1977 and 1982 are reported and tabulated. The main contributory factors include:
inadequate or improper cooling, a time lapse of greater than or equal 12 h between
preparation and eating, and contaminated raw food/ingredient; these factors were
implicated in 40.9, 25.2 and 22.8% of outbreaks, resp. Additional contributory factors
include inadequate heat processing, colonized persons handling implicated foods,
improper cleaning of equipment and improper fermentation. Data accumulated from
1961 to 1982 (1918 outbreaks) are classified by disease (salmonellosis, staphylococcal
food poisoning, botulism, Clostridium perfringens enteritis, shigellosis, typhoid fever,
Vibrio parahaemolyticus gastroenteritis and Bacillus cereus gastroenteritis), and are
grouped according to whether the factors affect contamination, survival or growth of
the contaminant. The incidence of various contributory factors is also classified
according to place where the implicated foods were mishandled (food service
establishments, homes and food processing plants). The importance of distinguishing
between frequently and rarely occurring contributory factorsis emphasized so that
priorities can be defined for preventative and control programs and critical control
pointsindicated.

Doyle, M. P. 1992. A new generation of foodborne pathogens. Dairy, Food and
Environmental Sanitation 12(8):490,492-493.

Pathogens that have been recognized in the last 10-15 yr as important causes of
foodborne disease are discussed, including: Campylobacter jejuni; Yersinia
enterocolitica; Vibrio wulnificus, Listeria monocytogenes, enterohaemorrhagic
Escherichia coli O157:H7; and Salmonella enteritidis (ovarian-infecting). C.jguni is
associated with foods of animal origin producing illness with ingestion of only low
numbers of infective cells. Outbreaks in the USA of Y. enterocolitica are few but
symptoms are severe and include diarrhoea, fever, headache and intense abdominal
pain. Theorganism grows at refrigeration temp. Raw oysters have been identified as
the vehicle of infection for V. wulnificus causing severe illness. L. monocytogenesis of
particular risk for immunocompromised individuals. Theorganism ispresent in low
numbers in ready-to-eat meats, cooked poultry, milk and dairy products and
vegetables. Low-acid soft cheeses are of particular concern to high-risk individuals.
Theorganism can beingested by most individualsin the population with no ill-effects.
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Enterohaemorrhagic E. coli O157:H77 has been associated with undercooked ground
beef, unpasteurized milk and person-to-person transmission. llinessfrom S. enteritidis
has been principally associated with the use of uncooked eggs. S. enteritidis has been
identified in ovarian tissue of hens, thus eggs laid by these hens are infected by the
pathogen prior to purchase and consumption.

Gravani, R. B. 1987. The causes and costs of foodborne disease. Dairy Food Sanitation
7(1):20-25.

Thisarticle highlightsthe importance of food safety and discusses the prevalence and
economic impact of foodborne diseasesin the USA. Foodsincriminated in foodborne
illnesses are listed. Red meats, poultry, fish and shellfish, ethnic foods and salads
account for the majority of cases of food poisoning, but dairy products have also been
implicated. Factorscontributing to outbreaks of foodborneillness are outlined.

Mclntosh, W. A., et al. 1994. Perceptions of risks of eating undercooked meat and
willingness to change cooking practices. Appetite 22(1): 83-96.

Knowledge and awareness of food safety issues relating to improperly cooked
hamburger and willingness to change hamburger cooking practices were examined
from a representative sample of 1004 adult Texans. Awareness of the danger of
improperly cooked hamburger, knowledge of specific foodborne pathogens and
knowledge of food safety practices had no effect on willingnessto change behavior, but
respondents who wer e better-educated, female and Hispanic and respondents who used
newspaper ymagazines or televisonswere all morelikely to report willingnessto change
their cooking practices.

Notermans, S. 1992. Existing and emerging foodborne diseases. International J. Food
Microbiology 15(3/4):197-205.

Data recorded in different countries show that the incidence of some foodbor ne diseases
due to microbial contamination hasincreased in recent years. Results of analysis of
available data from several countries are discussed in terms of the frequency of
foodborne diseases, causative agents and incriminated foods. Microorganisms
responsible for existing foodborne diseases (Salmonella, Campylobacter and
Staphylococcus aureus) and emerging foodborne diseases (C.jgjuni/coli, S. enteritidis,
pathogenic Escherichia coli, Listeria monocytogenes, Aeromonas spp., Yersinia
enterocolitica and molds) are addressed.

Schothorst, M. van and L. J. Cox. 1989. “Newer” or emerging pathogenic microorganisms

in meat and meat products. Proceedings, International Congress of Meat Science and
Technology No. 35, Vol. 1(35):55-67.
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This paper discusses the reasons for emergence of ‘new’ pathogens, i.e. changes in
eating habits, changesin perception, awarenessand interest, improvement of detection
methods, improved epidemiology, changesin food production (raw materials), changes
in food processing technology, changes in handling and preparation practices,
demographic changes (the state of the population, mobility and social conditions) and
changesin the behavior of microorganisms. 'Newer’ foodborne pathogens are outlined
(Escherichia coli 0157:H7, Listeria monocytogenes, Campylobacter jguni, Yersinia
enterocolitica, Vibrio vulnificus and Aeromonas hydrophila) and future developments
considered.

Steahr, T. 1994. Food-borneillnessin the United States: geographic and
demographic patterns. International J. Environ. Health Research 4(4):183-195.

Foodborne illness in the USA has been defined on the basis of List A (a listing of
foodborne disease as classified by the International Classification of Diseases, 4th
Edition, Clinical M odification (ICD-9-CM)). Geographical and demographic patterns
are presented for foodborne iliness in the USA based on national data for patients
discharged from hospital by List A categorization of foodborne disease in 1990.
Frequency of category types(e.g. cholera, shigellosis, staphylococcal food poisoning) is
considered. Variations by age, sex, region and race based on hospital discharge,
physician visit and mortality data are also presented. Benefits and limitations of the
current method of determining the prevalence of foodborne illness are discussed and
the need to establish the actual frequency of unreported cases of foodborneillnessis
stressed.

Todd, E.C.D. 1989. Costs of acute bacterial foodborne disease in Canada and the United
States. International J. Food Microbiol 9(4):313-326.

Bacterial foodborne disease incidence is increasing in industrialized countries. In
Canada and the USA many millions of cases are believed to occur each year. Economic
impact of thisishuge. Medical costsand lost income are easier to determine than losses
to food companies, legal awards and settlements, value of lost leisure time, pain, grief,
suffering and death. Evaluation of costs at the national level for Canada and the USA,
based on all available costsfor 61 incidents, showed that costs of company losses and
legal action were much higher than medical/hospitalization expenses, lost income or
investigational cogts. It wasreckoned that, on an annual basis, 1 million cases of acute
bacterial foodborneillnessin Canada cost nearly * 1.1 billion and 5.5 million casesin
the USA cost nearly 7 billion. The value of deathswas a major contributor to overall
costs, especially for diseases like listeriosis, salmonelloss, Vibrio infections and
hemorrhagic colitis. Salmonellosis was the most important disease in economic terms,
because it affects all parts of the food system [and because proper control measures
need to be implemented], unlike typhoid fever and botulism which are largely
controlled by public health authorities and the food industry.
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Todd, E. 1990. Epidemiology of foodborneillness: North America. Lancet
336(8718): 788-790.

The epidemiology of foodborne diseases in Canada and the USA is discussed with
reference to: surveillance (including the completeness and quality of the reports);
estimated incidence and costs of foodborne disease; and recent foodborne disease
concerns (salmonellosis, Escherichia coli O157:H7, campylobacteriosis, Listeria
monocytogenes,Vibrio spp., staphylococcal toxins, botulism, paralytic shélfish
poisoning).

Microorganisms

Abdel-Rahman, H., T. ElI-Khatelb, and A. K. EI-Timmawy. 1988. Spoilage and food
poisoning organismsin frozen ground beef. Fleischwirtschaft 68(7): 881-882.

50 packsof frozen ground beef from supermarketsin Egypt were studied for spoilage
and pathogenic bacteria. Of 518 isolates of spoilage bacteria, 43.8% were
Enterobacteriaceae, 30.9% were pseudomonads and 25.3% were lactobacilli. The
incidence of individual sp. within these groupswas consdered. Clostridium perfringens,
Staphylococcus aureus and Shigella dysenteriae wereisolated from 34, 80 and 1.4% of
samples, resp. Salmonellae were not detected in any sample.

Adesiyun, A. A. 1993. Prevalence of Listeria spp., Campylobacter spp., Salmonella spp.,
Yersinia spp. and toxigenic Escherichia coli on meat and seafoodsin Trinidad. Food
Microbiology 10(5):395-403.

Occurrences of species of Listeria, Campylobacter, Salmonella, Yersinia and Escherichia
coli in raw meats (beef, ground beef, mutton, goat meat, pork and chicken) and
seafoods (fish and shrimps) in Trinidad were studied. Toxigenicity and antibiograms
of E. coli isolates were also established. 480 samples were studied, of these: 28 (5.8%)
were positive for Listeria spp. (of which 9 (1.9%) and 14 (2.9%) were positive for L.
monocytogenes and L. innocua, respectively); the highest prevalence (14.8%) was in
fish. L. monocytogenes serotypes4b and 1/2c were present in both locally produced and
imported meats. 29 (6.0%) samples were positive for Campylobacter; 28 (96.6%) of
positive samples were chickensand 1 (3.4%) was shrimps. 43 (9.0%) samples were
positive for E. coli. All samples were negative for Yersinia. Only 2 (4.7%) of the
postive E. coli samples produced verocytotoxins while 1 (2.3%) isolate produced heat
labiletoxin. 33 (76.7%) of the E. coli srainsisolated wereresistant to >1 antimicrobial
agent(s). Frequency of contamination of meats and seafoods was low, as was the health
risk to consumers. Based on the frequency of contamination and the large amounts of
fish eaten in Trinidad, it is possble that seafoods may pose the greatest risk of
listeriosis.
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Chapman, P. A., et al. 1993. Cattle as a possible source of verocytotoxin-producing

Escherichia coli O157 infectionsin man. Epidemiology and Infection 111(3):439-447.

In May-June 1992 cases of infection with verocytotoxin-producing (VT-+) Escherichia
coli 0157 in South Y orkshire (UK) could have been associated with prior consumption
of beef from alocal abattoir. During investigation of the abattoir, bovine rectal swabs
and samples of meat [meat trimmings from neck end of carcass| and surface swabs
from beef carcasses were examined for E. coli 0157, isolates of which were tested for
toxigenicity, plasmid content and phage type. E. coli O157 wasisolated from 84 (4%)
of 2103 bovinerectal swabs, of these 84, 78 (93%) were VT-+, the most common phage
typesbeing 2 and 8, thetypesimplicated in the cluster of human cases. Positive cattle
werefrom diverse sources within England. E. coli O157 wasisolated from 7 (30%) of
23 carcasses of rectal swab-positive cattle and from 2 (8%) of 25 carcasses of rectal
swab-negative cattle. The sudy has shown that cattle may beareservoir of VT-+ E. coli
0157 and that contamination of carcasses during saughter and processing may be the
mechanism by which beef and beef products become contaminated and thereby
transmit the organism to man.

Comi, G, et al. 1992. Listeria monocytogenes serotypesin Italian meat products.

Doyle,

Letters-in-Applied-Microbiology 15(4): 168-171.

Listeria monocytogenes wasisolated and enumerated in Italian fresh ground beef, fresh
pork meat and industrial sausages. All samples contained less than 2000 L.
monocytogenes/g of meat. The main serotyope isolated was 1/2c (56.9%). Other
serotypes isolated included 1/2a, 1/2b, 3c, 4b and 4c. A prevalence of less virulent
serotypes over more virulent was thus noted. It seems that the low incidence of
listeriosis from these productsisrelated to the low concentration and virulence of L.
monocytogenes present.

M. P. 1991. Escherichia coli O157:H7 and itssignificance in foods. International
J. Food Micraobiol 12(4):289-301.

Escherichia coli O157:H7 was conclusively identified asa pathogen in 1982 following
itsassociation with 2 food-related outbreaks of an unusual gastrointestinal illness. The
organism isnow recognized asan important cause of foodborne disease, with outbreaks
reported in the USA, Canada and the UK. llinessis generally quite severe, and can
include 3 different syndromes, i.e., hemorrhagic colitis, haemolytic uraemic syndrome
and thrombotic thrombocytopenic purpura. Most outbreaks have been associated with
eating undercooked ground beef or, less frequently, drinking raw milk. Surveys of
retail raw meats and poultry revealed E. coli O157:H7 in 1.5-3.5% of ground beef,
pork, poultry and lamb. Dairy cattle, especially young animals, have been identified
asareservoir. Theorganism istypical of most E. coli, but does possess distinguishing
characteristics. For example, E. coli O157:H7 does not ferment sorbitol within 24 h,
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does not possess beta-glucuronidase activity, and does not grow well or at all at 44-45.5
degree C. The organism has no unusual heat resistance; heating ground beef
sufficiently to kill typical strains of Salmonellae will also kill E. coli O157:H7. The
mechanism of pathogenicity hasnot been fully elucidated, but clinical isolates produce
‘swl verotoxin which are believed to be important virulence factors. Littleisknown
about the significance of pre-formed verotoxinsin foods. The use of proper hygienic
practicesin handling foods of animal origin and proper heating of such foods before
consumption are important control measures for the prevention of E. coli O157:H7
infections.

Duitschaever, C. L. and C. |. Buteau. 1979. Incidence of Salmonellain pork and poultry
products. J. Food Prot. 42(8):662-663.

223 retail samples of pork and poultry products were purchased in the Toronto area
and analyzed for Salmonella contamination. Procedure used was lactose
pre-enrichment incubation at 41 degree C, enrichment incubation in
tetrathionate-novobiocin or sdlenite-cystine broth followed by plating onto
Salmonella-Shigella, bismuth/sulphite or xylose/lactose/deoxycholate agar. Suspect
coloniesweretranderred to triple sugar/Fe or lysine/Fe/lagar dantsor malonate broth
and further identified using the APl microscreening system. Confirmation was by
serotyping. 36 of the 223 samples (16.14%) contained Salmonella sp.; for individual
productsresultswere: pork sausages 15 of 105 contained Salmonellae; turkey sausages
3 of 3; ground pork 5 of 25; pork chops 7 of 50; chicken parts5 of 7; and barbecued
back pork 1 of 33. A total of 37 isolateswas obtained (1 pork sausage contained 2 spp.)
which were classified into 10 serotypes, Salmonella agona (11 of 37) and S.
typhimurium (8 of 37) predominated. Occurrence of S. agona in ready-to-eat
barbecued pork indicates need for legidation on retail storage temp. of this product.

Johnston, R. W., et al. 1982. Incidence of Salmonella in fresh pork sausagein 1979
compared with 1969. J. Food Science 47(4)1369-1371.

A survey was conducted to determine incidence of Salmonella in fresh pork sausage.
Retail size samples representing different days of production were collected from 40
federally inspected plants and analyzed for the presence of Salmonellae. Theresults
obtained during the 1979 survey were compared to resultsobtained in a smilar 1969
survey. Salmonellae were isolated from 162 of the 566 (28.6%) samples analyzed in
1969. For the samples analyzed in 1979, 74 of 603 samples (12.4%) were positive for
Salmonellae. Ladiges, W. C., et al. 1974. Incidence and viability of Clostridium
perfringensin ground beef. J. Milk Food Technol. 37(12):622-623. The incidence of
Clostridium perfringens in 95 ground beef samples obtained from a retail store in
Denver, Colorado was 47.4% . Although viability was not reduced after 24 h at - 20C,
greater than 90% of the organismsusually could not be detected after frozen storage
over a4-month period.
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Ladiges, W.C. and J. F. Foster. 1974. Incidence of Salmonella in beef and chicken. J. Milk
Food Technol. 37(4): 213-214.

A survey was undertaken to determine the incidence of Salmonellain retail purchases
of beef, ground beef, and chicken fryers. Salmonella were isolated from 3 of 36 (8.3%)
fresh whole chicken fryers. No Salmonella were detected in 129 quarter of carcass beef
or in 100 samples of ground beef. Thefailureto detect Salmonellain beef productsis
discussed.

Lior, H. 1994. Escherichia coli O157:H7 and verotoxigenic Escherichia coli (VTEC). Dairy,
Food and Environmental Sanitation 14(7):378-382.

I nfections caused by Escherichia coli O157:H7 and by vertoxigenic (Shiga-like toxin)
producing E. coli are discussed. Aspects considered include: symptoms and
pathogenesis of disease; foods associated with outbreaks (including beef mince [ground
beef], turkey rall, and raw milk; identification of serotypes of E. coli responsible for the
outbreaks; and methods of detection of E. coli verotoxins. Waysin which therisk of
infection by these pathogens can be minimized are presented.

McLauchlin, J., et al. 1988. Listeriosis and food-borne transmission. Lancet
1(8578):177-178.

Attention isdrawn to increasing incidence of listeriosisin the UK (at least 1 case/230
000 of the population in England and Wales) dueto Listeria monocytogenes, to the fact
that itsubiquity and growth characteristics (resistanceto nitrites and salt, growth at
4 degree C) favor food-borne transmission, and to the lack of knowledge on the scale
of food-borneligeriosis. Epidemiological studies of outbreaksthat may be food-borne
are hindered asmany strains of L. monocytogenes are not phage-typable. A DNA probe
method, using cloned biotin-labelled DNA sequences from L. monocytogenes and the
‘Blu-gen€e biotin detection system (Gibco) was successfully used to type 24
epidemiologically unrelated strains, and revealed 8 distinct patterns. Improved typing
systems will increase the under standing of listeriosis epidemiology.

Mermelstein, N. H. 1993. Controlling E. coli 0157:H7 in meat. Food Technol. 47(4):90-91.

The improved inspection procedures and regulations imposed following a fatal food
poisoning outbreak in the US caused by ingestion of undercooked hamburgers
contaminated with Escherichia coli 0157:H7 are described. Aspectsconsidered include:
the food poisoning outbreak; details of E. coli 0157:H7; detection of the organism;
recommendationsto livestock operations, processors, ground beef producers and foods
service and retail indudtries (to implement the HACCP system); recommendations for
resear ch into the ecology of E. coli; animal and carcassinspection; increased numbers
of ingpectors; and education of the consumer and foods service handlers to prevent
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foodborneillness.

Read, S. C., et al. 1990. Prevalence of verocytotoxigenic Escherichia coli in ground beef,
pork, and chicken in southwestern Ontario. Epidemiol. Infect. 105:11-20.

Samples of ground beef (225), pork (235) and chicken (200) were randomly selected
from meat processing plantsin the Southwestern Ontario area. Supernantsof broth
cultures of the samples were tested for verocytotoxins using a Vero cell assay.
Neutralization of cytotoxic activity using antisera specific for three types of
verocytotoxin (Verotoxin 1, Verotoxin 2 and Shiga-like toxin 11) was performed on
postive samples. |solation of verocytotoxigenic Escherichia coli (VTEC) was attempted
from positive samples. VTEC were confirmed as E. coli biochemically, test for drug
resstance, and serotyped. Based on neutralization studies, the prevalenceof VTEC in
beef and pork was at least 36.4% and 10.6%, respectively. Thisis much higher than
hasbeen reported from a survey of retail meatsin which a method designed to detect
only E. coli O157:H7 wasused. |solationsof VTEC were made from 10.4% of the beef
samples and 3.8% of the pork samples. No VTEC were recovered from the chicken
samples. The majority of VTEC isolates were susceptible to commonly used
antimicrobial agents. A number of the serotypes of the VTEC isolates recovered have
been associated with human disease; however, no VTEC of serotype O157:H7 were
isolated.

Rindi, S, D. Cerri, and B. Gerardo. 1986. [ Thermophilic Campylobacter in fresh pork
sausages.] Industrie-Alimentari 25(241):648-650.

2 9pp. of Campylobacter wereisolated from 200 samples of pork sausage: one belonged
to the NARTC group of Skirrow & Benjamin [Campylobacter; Epidemiology,
Pathogenesis& Biochemistry (1982); Ed. Newell, Lancaster], the other wasidentified
asC. jguni (resstant to nalidixic acid.)

Riley, L. W. 1987. The epidemiologic, clinical, and microbiologic features of hemorrhagic
colitis. Ann. Rev. Microbiol 41:383-407.

Aspects of hemorrhagic colitis are reviewed; the disease is primarily food-borne
(although person-to-person transmission is possible) and is associated most frequently
with Escherichia coli serotype O157:H7. Cattle may be areservoir of this serotype for
human infection; E. coli O157:H7 hasbeen isolated from cattle, hamburger meat isthe
food mogt frequently implicated in the disease, and consumption of raw milk has also
been associated with hemorrhagic colitis. Other aspects of the epidemiology and
clinical manifestations of the disease are described. The disease can result in serious
complications and death. Microbiology of E. coli O157:H7 isalso described; thisstrain
can survive up to 9 monthsat -20 degree C in ground beef and grows poorly at 44-45.5
degree C, the temp. generally used to isolate E. coli from foods. Pathogenesis of the
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disease is presently unknown; studies to establish the virulence mechanism are
suggested.

Samadpour, M ., et al. 1994. Occurrence of Shiga-like toxin-producing Escherichia coli in
retail fresh seafood, beef, lamb, pork, and poultry from grocery stores in Seattle,
Washington. Appl. Environ. Microbiol. 60(3): 1038-1040.

Fresh meat, poultry, and seafood purchased from Seattle area grocery stores were
investigated for the presence of Shiga-like toxin-producing Escherichia coli by using
DNA probesfor Shiga-liketoxin (SLT) genes| and I1. Of the 294 samplestested, 17%
had colonies with sequence homology to SLT | and/or SLT Il genes.

Schuchat, A., B. Swaminathan, and C. V. Broome. 1991. Epidemiology of human
listeriosis. Clin. Micro. Rev. 4(2):169-183.

A review article discussing the current information on epidemic and sporadic disease
caused by Listeria monocytogenes is presented. Recent developments in the
microbiological detection and serotyping of L. monocytogenes are also discussed.
Aspects congdered include: microbiology of L. monocytogenes,; L. monocytogenesin the
environment; L. monocytogenes in animals, L. monocytogenes in humans,
epidemiological patterns of disease; diagnosis, treatment, and prevention; and issues
for thefood industry.

Silas, J. C., et al. 1984. Update: prevalence of Salmonellain pork sausage. J. Animal
Science 59(1):122-124.

175 samples of fresh pork sausage representing 35 different commercial brands from
6 different retail stores were examined for the presence of Salmonellae by standard
enrichment, plating, biochemical and serological techniques. Contamination levels
varied from 0 to 50% among storesand 0 to 28% among brands. Prior research implied
reduced prevalence of Salmonellae in fresh pork sausage; however, these results
indicate no variation in prevalence since 1969.

Surkiewicz, B. F., et al. 1972. Bacteriological survey of fresh pork sausage produced at
establishments under federal inspection. Appl. Microbiol. 23(3):515-520.

At thetime of manufacture, 75% of 67 sets of finished fresh pork sausage collected at
44 plants had aerobic plate countsin the range of 500,000 or fewer/g; 88% contained
100 or fewer E. coli/g; and 75% contained 100 or fewer S. aureus/g (geometric means
of 10 samples). Salmonella wereisolated from 28% of 529 samples of pork trimmings
used for sausage, and from 28% of 560 finished sausage samples. Semiquantitative
analysis revealed that Salmonella were at low levels; more than 80% of the
Salmonella-positive samples were positive only in 25-g portions (negative in 1.0- and
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0.1-g portions).

Surkiewicz, B. F., et al. 1975. Bacteriological survey of raw beef patties produced at
establishmentsunder federal inspection. Appl. Microbiol. 29(3):331-334.

At thetime of manufacture, 76% of 74 sets of raw beef patties collected in 42 federally
inspected establishments had aerobic plate counts of 1,000,000 or fewer/g; 84%
contained 100 or fewer coliforms/g; 92% contained 100 or fewer Escherichia coli/g; and
85% contained 100 or fewer Staphylococcus aureus/g (geometric means of 10
patties/set). Salmonella wereisolated from only three (0.4%) of 735 beef patties.

Tarr, P. 1. 1994, Review of 1993 Escherichia coli O157:H7 outbreak: Western United
States. Dairy, Food and Environmental Sanitation 14(7):372-373.

A description of the 1993 Escherichia coli O157:H7 outbreak in Washington, USA, is
given and the investigation that followed is discussed. Within 1 wk, hamburgers
consumed at multiple outlets of the same fast food restaurant chain had been
implicated as the vehicle of infection, beef mince [(ground beef] from which the
hamburgershad been made) was microbiologically tested, and incriminated lotswere
recalled. It is concluded that this epidemic demonstrates the value of basdine
epidemiological surveillance data on this (and other) foodborne pathogens, combined
with a rapid and thorough investigative response to an outbreak.

Vorster, S. M., et al. 1994. Incidence of Staphylococcus aureus and Escherichia coli in
ground beef, broilers and processed meatsin Pretoria, South Africa. J. Food Prot.
57(4):305-310.

Threetypesof processed meats (vienna sausages, shoulder ham, and cervelat), ground
beef and broilers were purchased from 17 different supermarketsin the Pretoria area
(South Africa) during 1991. The 232 samples were analyzed for the presence of
Escherichia coli and Staphylococcus aureus, with the total aerobic plate counts (APCs)
also being determined. Escherichia coli was found in 74.5% of the ground beef
samples, in 79.1% of the broilers, and 27.7% of the processed meats. Staphylococcus
aureus was found in 23.4% ground beef, 39.5% broiler and 7.1% processed meat
samples. Thetotal APCsranged from aslow aslogl0 1 CFU/g of sample (shoulder
ham) to as high as logl0 12.1 CFU/g (ground beef). No identifiable relationship
between the total APCs and the occurrence of E. coli and/or S. aureus was evident.
This study confirmsthe view that E. coli and S. aureus are frequent contaminants of
meat, with South Africa being no exception.

Warnken, M. B., et al. 1987. Incidence of Yersinia speciesin meat samples purchased in
Rio de Janeiro, Brazil. J. Food Prot. 50(7):578-579.
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Twenty-five samples of several types of meat purchased at supermarketsin Rio de
Janeiro were analyzed for presence of Yersinia. Species were isolated from 80% of beef
and chicken giblets, 60% of ground beef and beef liver and 20% of pork. Fifteen
strainswereidentified as Yersinia intermedia, 9 asY. entercolitica, 4 as'Y. kristensenii
and lasY. frederiksenii. Two strainsof Y. intermedia, serotype 0:13,7 were positive in
both the autoagglutination and calcium-dependency tests. Two strains of atypical Y.
intermedia (serotype 0:29 and one not typable) and one strain of atypical Y.
entercolitica, serotype 0: 16, were postive only in the autoagglutination test. Seventeen
strainsisolated from meat produced heat stable toxin.

Weissman, M. A. and J. A. Carpenter. 1969. Incidence of Salmonella in meat and meat
products. App. Micro. 17(6):899-902.

The incidence of Salmonella spp. in 50 pork carcasses from 5 abattoirs and 50 beef
carcasses from 4 abattoirswas 56% and 74% respectively. The value for beef is higher
than previoudy reported. Suggested areasfor sampling are the cervical and anal areas
of the carcass. Salmonella were detected in 38% of fresh pork sausage samples, 9%
smoked pork sausage and in one sample of miscellaneous sausage products.

Factors Influencing/Controlling Microbial Growth

Ayres, J. C. 1979. Salmonella in meat products. Proceedings of the 31st Annual Reciprocal
Meat Conference. pp. 148-155.

Occurrence of Salmonella in meat and meat productsis discussed with reference to
literature data. Aspects considered include: sources of contamination;
cross-contamination of pigs held for prolonged periodsat the abattoir before daughter;
incidence of Salmonella in meat trimmings and comminuted meat products; vacuum
packaging of meat, and itsinhibitory effect on growth of Salmonella; effects of temp.
on growth or survival of Salmonella in packaged ground beef; incidence of Salmonella
in retail samples of meat and meat products;, and need for hygienic handling and
constant refrigeration of meat to minimize danger of growth of Salmonella or
contamination of other foods.

Buchanan, R.L.and L. A. Klawitter. 1992. The effect of incubation temperature, initial pH,
and sodium chloride on the growth kinetics of Escherichia coli O157:H7. Food
Microbiol. 9:185-196.

Theeffectsof initial pH, sodium chloride content, and incubation temperature on the
aerobic and anaerobic growth kinetics of a three strain mixture of Escherichia coli
O157:H7 were evaluated using brain heart infusion broth. The three variables
interacted to affect growth, with the primary effects being noted in relation to
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generation times (GTs) and lag phase durations (LPDs). The maximum population
densities (MPDs) achieved by the cultures were largely independent of the three
variables, however, there wasa general depression of M PDs by 0.5-1.0 log cycles when
the cultures were incubated anaerobically. Under the otherwise optimal conditions,
GTsand LPDswere largely unaffected by initial pH at values > 5.5. Initial pH had a
greater effect when the NaCl content was elevated. Increasing NaCl levels decreased the
growth rate of the organism, with the effect being greater if the other variableswere
also non-optimal. In general, the effect of temperature could be adequately described
by the Ratkowsky square root function; however, there was a general depression of
optimal growth temperatures and an increase in the differential between T, and
actual temperaturethat did not support growth asother variables became non-optimal.
Comparison of the current data with previousreports suggest that the growth kinetics
of E. coli O157:H7 are similar to those for non-pathogenic strains.

Conner, D. E., et al. 1993. Heat Resistance of Escherichia coli O157:H7 in low-fat meat and
poultry products. Highlights of Agricultural Research 40:11.

Thisresearch targeted the influence of fat-reduction formulations on the survival of
the E. coli O157:H7 when heating ground beef, pork sausage, ground turkey, and
ground chicken at various temperatures and fat concentrations.

Crespo, F. L. and H. W. Ockerman. 1977. Thermal destruction of microorganismsin meat by
microwave and conventional cooking. J. Food Prot. 40(7):442-444.

When heating ground beef to internal temp. of 34 degree, 61 degree, and 75 degree C,
high temp. (232 plugminus 6 degree C) oven cooking was mor e effective for bacterial
destruction than low temp. (149 plugminus 6 degree C) oven cooking. L ow temp. oven
cooking was mor e effective than microwave cooking. These differences in microbial
destruction rates became significant (P less than 0.05) when the meat reached the 75
degree C internal temp. level.

Doyle, M. P. and J. L. Schoeni. 1987. | solation of Escherichia coli O157:H7 from retail fresh
meats and poultry. Appl. Environ. Microbiol. 53(10):2394-2396.

A total of 896 samples of retail fresh meatsand poultry was assayed for Escherichia coli
serogroup O157:H7 by a hydrophobic grid membrane filter-immunoblot procedure
developed specifically to isolate the organism from foods. The procedure involves
several seps, including selective enrichment, filtration of enrichment culture through
hydrophobic grid membranefilters, incubation of each filter on nitrocellulose paper on
sdlective agar, preparation of an immunoblot (by using antiserum to E. coli O157:H7
culturefiltrate) of each nitrocelulose paper, selection from the filters of colonies which
corresponded to immunopositive Steson blots, screening of isolates by a Biken test for
precipitin linesfrom metabolitesand antiserum to E. coli O157:H7 culturefiltrate, and
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confirmation of isolates as Vero cell cytotoxic E. coli O157:H7 by biochemical,
serological, and Vero cdl cytotoxicity tests. E. coli O157:H7 wasisolated from 6 (3.7%)
of 164 beef, 4 (1.5%) of 264 pork, 4 (1.5%) of 263 poultry, and 4 (2.0%) of 205 lamb
samples. One of the 14 pork samplesand 5 of 17 beef samples contaminated with the
organism were from Calgary, Alberta, Canada, grocery stores, whereas all other
contaminated sampleswere from M adison, Wis,, retail outlets. Thisisthefirst report
of theisolation of E. coli O157:H7 from food other than ground beef, and the results
indicate that the organism isnot a rare contaminant of fresh meatsand poultry.

Doyle, M. P. and J. L. Schoeni. 1984. Survival and growth characteristics of Escherichia coli
associated with hemorrhagic colitis. Appl. Environ. Microbiol. 48(4):855-856.

Escherichia coli O157:H7 in ground beef was more sensitive to heat than Salmonella,
but survived for 9 monthsat -20°C with little change in number. The organisms grew
well in Trypticase soy broth (BBL Microbiology Systems) between 30 and 42°C, with
37°C being optimal for growth. E. coli O157:H7 grew poorly in the temperature range
(44 t0 45.5°C) generally used for recovery of E. coli from foods.

El-Kest, S, et al. 1991. Fate of Listeria monocytogenes during freezing and frozen storage. J
Food Science 56(4): 1068-1071

[Lethal and sublethal effectson Listeria monocytogenes Scott A caused by freezing and
storage or a combination of both, single and multiple freeze-thaw cycles, and presence
or absence of nutrientsin the medium in which the pathogen was suspended, were
investigated.] A cdl suspension of L. monocytogeneswas frozen for 30 min at -18 degree
C, or 10 min in liquid nitrogen (LN) at -198 degree C. Solidification required 15 min
at -18 degree C and approx. 1 min at -198 degree C. Freezing and storage for 1 month
in phosphate buffer (PB) at -18 degree C caused 87% death and 79% injury. These
were 54 and 45%, resp., for cellsin Tryptose Broth (TB) at -18 degree C. Freezing and
storage 1 month in LN caused no death or injury of cells suspended in PB, whereas
someinjury and death occurred in TB. Freezing at -198 degree C followed by storage
1 month at -18 degree C resulted in 60% death and 36% injury in PB, and 61 and
44.2%, in TB. Repeated freezing and thawing caused more death/injury than did a
single freeze-thaw cycle.

Fain, A. R., et al. 1991. Lethality of heat to Listeria monocytogenes Scott A: D-value and
z-value determinationsin ground beef and turkey. J. Food Prot. 54(10)756-761.

D-Values and z-values for Listeria monocytogenes strain Scott A were determined in
lean (2.0% fat) and fatty (30.5%) ground beef inoculated with approx. 10-7 cellg/g.
Inoculated ground meat was sealed in glass thermal death time tubes which were
completely immersed in a circulating water bath and held at prescribed temp. for
predetermined times. Survival was determined by enumeration on Columbia CNA agar
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base containing 1% sodium pyruvate with a CNA + 4% horse blood overlay (CBNA)
and on Listeria Plating Medium (LPM). D-values for L. monocytogenesin lean and
fatty ground beef at 125 degree F were 81.3 and 71.1 min, resp., as enumerated on
CBNA pluspyruvate. D-values at 135 degree F were 2.6 and 5.8 min in lean and fatty
beef. At 145 degree F, D-values were determined to be 0.6 and 1.2 min. D-values
calculated from LPM recovery data from fatty ground beef at 125 degree F were 56.1
and 34.5 min, resp. D-values at 135 degree F were 2.4 and 4.6 min in lean and fatty
beef. At 145 degree F a D-value of 0.5 min was calculated in lean beef and a D-value of
1.1 min was determined in fatty beef. The z-values determined in lean beef and fatty
beef usng CBNA recovery datawere 9.3 and 11.4 degree F, resp. The z-value in lean
beef using LPM recovery data was 9.8 degree F. The z-value in fatty beef usng LPM
recovery data was 13.2 degree F. A D-value for ground turkey meat at 160 degree F
could not be determined under the conditions of this study. Problems encountered are
discussed.

Goepfert, J. M. and H. U. Kim. 1975. Behavior of selected food-borne pathogens in raw
ground beef. J. Milk Food Technol. 38(8):449-452.

Raw ground beef wasinoculated with five strains each of Escherichia coli, enterococci,
Salmonellae, Staphylococci, Bacillus cereus, and Clostridium perfringens. Changesin
population levels of these organisms, psychrotrophs, and total aerobic flora as these
were influenced by temperature and packaging film were recorded. Among the
organismsinoculated, only E. coli, Salmonellae, and the enterococci were ableto grow
and then only at the highest test temperature (12.5 C). As expected, the packaging film
did not influence the behavior of any of thetest organisms. Theseresults and the fact
that a cooking step isinvolved demonstrate why ground beef isvery rarely involved as
a vehicle in bacterial food poisoning. This study indicates that there isno reason to
expect protection of public health to evolve from bacteriologic standards which limit
numbers of non-pathogenic organisms.

Harris, L. J. and M. E. Stiles. 1992. Rdliability of Escherichia coli countsfor vacuum-packaged
ground beef. J. Food Prot. 55(4):266-270.

Test strains of Escherichia coli were inoculated into fresh ground beef that been
irradiated or carefully excised and aseptically ground. Samples wer e vacuum-packaged
and stored at 4°C. Plate counts on selective media incubated at 35 or 45°C were highly
consgent during the 7- to 20-d storage periods. The standard most probable number
(MPN) technique (lauryl tryptose broth at 35°C, followed by EC broth at 45°C) was
also reliable. In contrast, direct inoculation into broths incubated at 45°C gave
unrdiableand highly variable results. The cause of the variability of the MPN counts
45°C could not be determined. It was not due to lactic acid bacteria growing in the
ground beef. E. coli in refrigerated, vacuum-packaged ground beef can be reliably
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detected by direct inoculation of several plating media incubated at 45°C. Direct
inoculation of selective broth media for the MPN technique at 45°C is not
recommended.

Kotula, A. W., et al. 1983. Trichinella spiralis. Effect of high temperature on infectivity of
pork. Experimental Parasitol. 56:15-19.

Twenty gram samples of homogenized Boston shoulder from swine experimentally
infected with Trichinella spiralis were sealed in plastic pouches, pressed to a uniform
thickness of 2mm, and subjected to water bath temperatures of 49, 52, 55, 60, and
63+0.5C for intervals of 2 min to 6 hr, especially within the interval of O to 15 min.
These times included a period of about 1 min at the start and a period of about 1 min
at the end for temperature equilibration. Treated samples were rapidly chilled to 25C
and then digested in a 1% pepsin-HCI solution at 37 C for 18 hr to recover T. spiralis
larvae. The recovered larvae were suspended in 2 ml saline; 1 ml of this suspension was
introduced into the stomach of each of two rats. The linear equation, log(time)=17.3 -
0.0302(temperature), was calculated from the time required at each temperature for the
inactivation of T. spiralis larvae. The correlation coefficient for that relationship was

r =-0.994. Larvae heated in the meat to 55C for 4 min retained their infectivity, but
were rendered noninfective after 6 min at 55C. At 60C, larvae were not infective after
only 2 min (zero dwell time); whereas at 52C, 47 min were required to render the larvae
noninfective. Larvae in meat heated to 49C were infective after 5 hr but not after 6 hr.
These data demonstrate that the destruction of infectivity off. spiralis is time-
temperature related.

Kotula, A. W., et al. 1983. Destruction offrichinella spiralis during cooking. J. Food Science
48:765-768.

Center cut chops (longissimus dorsi) 2.5 cm in thickness, from 31 pigs experimentally
infected with Trichinella spiralis larvae and containing 3745 larvae per gram were
cooked to a final internal temperature of 66, 71, 77 or 8L by one of eight methods to
determine their efficacy in killing encysted larvae. The results indicate that with the
time and temperatures used in this study, some rapid methods of cooking pork chops
that involved the use of a microwave oven did not completely destroy T. spiralis larvae
at 77 and 82C. The data also showed that cooking pork chops to an internal
temperature of 77°C in the conventional oven, convection oven, flat grill, charbroiler
or deep fat fryer did inactivate encystedT. spiralislarvae in pork chops.

Line, J. E., et al. 1991. Lethality of heat td=scherichia coli 0157:H7: D-value and z-value
determinations in ground beef. J. Food Prot. 54(10):762-766.

D-values and z-values were determined for lean (2.0% fat) and fatty (30.5% fat) ground
beef inoculated with approx. 10-7Escherichia coli 0157:H7 cells per g. Inoculated
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ground meat was sealed in glass thermal death time tubes which were completely
immersed in acirculating water bath and held at prescribed temp. for predetermined
times. Survival was determined by enumeration on plate count agar (PCA) containing
1% sodium pyruvate and by the 2-h indole test. D-values for fatty ground beef
exceeded those for lean ground beef at the temp. tested. D-values for lean and fatty
ground beef at 125 degree F were 78.2 and 115.5 min, resp., as enumerated on PCA
plus pyruvate. D-values at 135 degree F were 4.1 and 5.3 min for lean and fatty beef.
At 145 degree F D-values were determined to be 0.3 and 0.5 min. D-values calculated
from 2-h indoletest data for lean and fatty ground beef at 125 degree F were 80.1 and
121.0 min, resp. D-values at 135 degree F were 4.0 and 7.4 min for lean and fatty beef
and at 145 degree F a D-value of 0.2 min was calculated for lean beef only, due to
insufficient survival of E. coli 0157:H7 in fatty beef at this temp. The z-values
determined for lean beef and fatty beef usng PCA were 8.3 and 8.4 degree F, resp. The
z-value for lean beef using the 2-h indole data was 7.8 degree F. No z-value for fatty
beef using 2-h indole data could be determined.

Linton, R. H., M. D. Pierson, and J. R. Bishop. 1990. Increasein heat resistance of Listeri
a
monoc
ytogen
e S
Scott
A by
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J :
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Prot.
53(11)
:924-9
27.

L og phase cells of Listeria monocytogenes Scott A were heat shocked in trypticase soy
+ 0.6% yeadst extract broth at 40, 44 and 48 degree C for 3, 10 and 20 min, followed by
heating at 55 degree C for 50 min in order to determine an optimum heat shock
response. Most heat shocking temp. significantly increased thermal resistance (P less
than 0.05). Increasing heat shock temp. and time allowed the organism to survive much
longer than nonheat shocked cellsat 50-65 degree C. Optimal heat shock condition was
48 degree C for 20 min where D-values at 55 degree C increased 2.3-fold in nonselective
agar and 1.6-fold in selective agar. Cells heat shocked at 48 degree C for 10 min gave
mor e consistent results; these cells were heat processed at 50, 55, 60 and 65 degree C
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to determine a z-value. Although D-values notably increased due to heat shocking,
z-values remained constant. Heat shocking at 48 degree C dignificantly increased
D-valueratios for cells enumerated on nonselective vs. selective media. Heat shocking
conditions may be created in pasteurization or minimal thermal processing of food
allowing increased heat resistance of pathogenic and spoilage microorganisms.

Palumbo, S. A., et al. 1994. Influence of temperature on hemorrhagic Escherichia coli:
Verotoxin production and minimum temperature of growth. (81st Annual M eeting of
IAMFES) Dairy, Food Environ. Sanitation p.612.

Hemorrhagic Escherichia coli hasemerged asa maj or foodborne pathogen. In general,
its culture characteristics are similar to nonpathogenic strains. Refrigeration of fresh
foods, particularly red meats, represents one means of controlling the growth of
pathogensin these foods. However, there are no data on the effect of temperature on
the growth of hemorrhagic E. coli and on vertoxin production. Using BHI broth in a
temperature gradient incubator set at 5 to 50°C, we determined time to visible
turbidity for 15 0157:H7, 026:H11, and O111:NM grains. At this point, sampleswere
removed for verotoxin assay. The minimum temperature of growth ranged from 6.9 to
13 °C, with 10 strains growing at 9.0-9.5 °C. Except for the two O111:NM strains,
verotoxin was produced at all temperatures. Production was a time-temperature
relationship, with more verotoxin produced at higher temperatures. Holding foods at
5 °C should prevent hazards from this organism.
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Attachment 1

Examples of Questionsto be Considered in a Hazard Analysis

TheHazard Analysis consists of asking a series of questions which are appropriateto
each gepin aHACCP plan. It isnot possblein these recommendationsto providealist of all
the questions which may be pertinent to a specific food or process. The Hazard Analysis
should question the effect of a variety of factors upon the safety of the food.

A. Ingredients

1

2.

Does the food contain any senstive ingredients that may present
biological hazards (e.g., Salmonella, Staphylococcus aureus); chemical
hazards (e.g., aflatoxin, antibiotic or pesticide resdues); or physical
hazards (stones, glass, metal)?

Ispotable water used in formulating or in handling the food?

B. Intrinsic factors

Physical characteristics and composition (e.g., pH, type of acidulants,
fermentable carbohydrate, water activity, preservatives) of the food during and
after processing

1 Which intringc factors of the food must be controlled in order to assure
food safety?

2. Doesthefood permit survival or multiplication of pathogens and/or toxin
formation in the food during processing?

3. Will thefood permit survival or multiplication of pathogens and/or toxin
formation during subsequent stepsin the food chain?

4. Arethereother similar productsin the market place? What has been
the safety record for these products?

C. Procedures used for processing
1 Does the process include a controllable processing step that destroys

pathogens? Consider both vegetative cells and spores.
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2.

Is the product subject to recontamination between processing (e.g.,
cooking, pasteurizing) and packaging?

Microbial content of the food

1 Isthe food commercially sterile (e.g., low acid canned food)?

2. Is it likely that the food will contain viable sporeforming or
nonspor eforming pathogens?

3. What isthe normal microbial content of the food?

4. Does the microbial population change during the normal time the food
isstored prior to consumption?

5. Does the subsequent change in microbial population alter the safety of
thefood pro or con?

Facility design

1 Does the layout of the facility provide an adequate separation of raw
materials from ready-to-eat foodsif thisisimportant to food safety?

2. Ispodtive air pressure maintained in product packaging areas? Isthis
essential for product safety?

3. I's the traffic pattern for people and moving equipment a significant

sour ce of contamination?

Equipment design

1

Will the equipment provide the time-temperature control that is
necessary for safe food?

Is the equipment properly sized for the volume of food that will be
processed?

Can the equipment be sufficiently controlled so that the variation in
performance will be within the tolerances required to produce a safe
food?

Isthe equipment reliableor isit proneto frequent breakdowns?
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5. Isthe equipment designed so that it can be cleaned and sanitized?

6. Isthereachancefor product contamination with hazardous substances
(e.g., glass)?

7. What product safety devices are used to enhance consumer safety?
o metal detectors
o magnets
o sfters
o filters
o screens
o thermometers
o deboners
o dud detectors

Packaging

1 Does the method of packaging affect the multiplication of microbial
pathogens and/or the formation of toxins?

2. Isthe package clearly labeled " keep refrigerated” if thisisrequired for
safety?

3. Does the package include instructions for the safe handling and
preparation of the food by the end user?

4. Is the packaging material resistant to damage thereby preventing the
entrance of microbial contamination?

5. Aretamper-evident packaging features used?

6. I s each package and case legibly and accurately coded?

7. Does each package contain the proper label?

Sanitation

1 Can sanitation impact upon the safety of the food that is being
processed?

2. Can thefacility and equipment be cleaned and sanitized to permit the
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safe handling of food?

3. Isit possibleto provide sanitary conditions consistently and adequately
to assure safe foods?

Employee health, hygiene, and education

1 Can employee health or personal hygiene practices impact upon the
safety of the food being processed?

2. Do the employees understand the process and the factors they must
control to assurethe preparation of safe foods?

3. Will the employeesinform management of a problem which could impact
upon safety of the food?

Conditions of storage between packaging and the end user

1 What is the likelihood that the food will be improperly stored at the
wrong temperature?

2. Would an error in improper storage lead to a microbiologically unsafe
food?
Intended use

1 Will the food be heated by the consumer?

2. Will there likely be leftovers?

Intended consumer

1 Isthefood intended for the general public?

2. Is the food intended for consumption by a population with increased

susceptibility to illness (eg., infants, the aged, the infirm,
immunocompromised individuals)?
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