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The National Advisory Committee on Mcrobiological Criteria
for Foods (Committee) reconvened a Hazard Anal ysis and
Critical Control Point (HACCP) Wrking Goup in 1995. The
primary goal was to review the Commttee's Novenber 1992
HACCP docunent, conparing it to current HACCP gui dance
prepared by the Codex Committee on Food Hygi ene. Based upon
its review, the Conmittee nmade t he HACCP principles nore
conci se; revised and added definitions; included sections
on prerequisite prograns, education and training, and

i npl enent ati on and mai nt enance of the HACCP pl an; revised
and provided a nore detail ed explanation of the application
of HACCP principles; and provided an additional decision
tree for identifying critical control points (CCPs).

The Conmittee agai n endorses HACCP as an effective and

rati onal nmeans of assuring food safety from harvest to
consunption. Preventing problens fromoccurring is the

par amount goal underlying any HACCP system Seven basic
principles are enployed in the devel opnment of HACCP pl ans
that nmeet the stated goal. These principles include hazard
anal ysis, CCP identification, establishing critical limts,
nonitoring procedures, corrective actions, verification
procedures, and record keepi ng and docunent ati on. Under
such systens, if a deviation occurs indicating that control
has been |l ost, the deviation is detected and appropriate
steps are taken to reestablish control in a tinmely manner
to assure that potentially hazardous products do not reach
t he consunmer



In the application of HACCP, the use of m crobiol ogical
testing is seldoman effective neans of nonitoring CCPs
because of the tinme required to obtain results. |In nost

i nstances, nonitoring of CCPs can best be acconpli shed

t hrough the use of physical and chem cal tests, and through
vi sual observations. M crobiol ogical criteria do, however,
play a role in verifying that the overall HACCP systemis
wor ki ng.

The Comm ttee believes that the HACCP principles should be
standardi zed to provide uniformty in training and applying
t he HACCP system by industry and governnment. In accordance
wi th the National Acadeny of Sciences recomendation, the
HACCP system nust be devel oped by each food establishnment
and tailored to its individual product, processing and

di stribution conditions.

In keeping with the Conmttee's charge to provide
recommendations to its sponsoring agencies regarding

m cr obi ol ogi cal food safety issues, this docunent focuses
on this area. The Comm ttee recogni zes that in order to
assure food safety, properly designed HACCP systens nust

al so consi der chem cal and physical hazards in addition to
ot her bi ol ogi cal hazards.

For a successful HACCP programto be properly inplenented,
managenent nust be commtted to a HACCP approach. A
comm t ment by managenent will indicate an awareness of the
benefits and costs of HACCP and include education and

trai ning of enployees. Benefits, in addition to enhanced
assurance of food safety, are better use of resources and
tinmely response to probl ens.

The Conmittee designed this docunent to guide the food
i ndustry and advise its sponsoring agencies in the
i npl ement ati on of HACCP systens.



DEFI NI TI ONS

CCP Deci sion Tree:
A sequence of questions to assist in determning
whet her a control point is a CCP.
Cont r ol
(a) To nanage the conditions of an operation to
mai ntai n conpliance wth established criteria.
(b) The state where correct procedures are being
followed and criteria are being net.
Control Measure:
Any action or activity that can be used to prevent,
elimnate or reduce a significant hazard.
Control Point:
Any step at which biological, chemcal, or physical
factors can be controll ed.
Corrective Action:
Procedures foll owed when a devi ation occurs.
Criterion:
A requi rement on which a judgnment or decision can be
based.
Critical Control Point:
A step at which control can be applied and is
essential to prevent or elimnate a food safety hazard
or reduce it to an acceptable |evel.
Critical Limt:
A maxi nrum and/ or m ni mrum val ue to which a bi ol ogi cal,
chem cal or physical paraneter nust be controlled at a
CCP to prevent, elimnate or reduce to an acceptable
| evel the occurrence of a food safety hazard.
Devi ati on:
Failure to neet a critical limt.
HACCP:
A systematic approach to the identification,
eval uation, and control of food safety hazards.
HACCP Pl an:
The written docunment which is based upon the
principles of HACCP and whi ch delineates the
procedures to be foll owed.
HACCP System
The result of the inplenentation of the HACCP Pl an.
HACCP Team
The group of people who are responsible for
devel opi ng, inplenmenting and mai ntai ni ng the HACCP
system
Hazar d:




A bi ol ogical, chem cal, or physical agent that is
reasonably likely to cause illness or injury in the
absence of its control.

Hazard Anal ysi s:
The process of collecting and evaluating information
on hazards associated with the food under
consideration to decide which are significant and nust
be addressed in the HACCP pl an.

Moni t or:
To conduct a pl anned sequence of observations or
measurenents to assess whether a CCP is under control
and to produce an accurate record for future use in
verification.

Prerequi site Prograns:
Procedures, including Good Manufacturing Practices
t hat address operational conditions providing the
foundation for the HACCP system

Severity:
The seriousness of the effect(s) of a hazard.

St ep:
A point, procedure, operation or stage in the food
system from primary production to final consunption
Val i dati on:
That el enent of verification focused on collecting and
eval uating scientific and technical information to
determne if the HACCP pl an, when properly
i npl emented, will effectively control the hazards.
Verification:
Those activities, other than nonitoring, that
determne the validity of the HACCP plan and that the
systemis operating according to the plan.

HACCP PRI NCI PLES

HACCP is a systematic approach to the identification,
eval uation, and control of food safety hazards based
on the follow ng seven principles:

Principle 1: Conduct a hazard anal ysis.

Principle 2: Determne the critical control points
(CCPs) .

Principle 3: Establish critical limts.

Principle 4: Establish nonitoring procedures.



Principle 5: Establish corrective actions.
Principle 6: Establish verification procedures.

Principle 7: Establish record-keepi ng and
docunent ati on procedures.

GUI DELI NES FOR APPLI CATI ON OF HACCP
PRI NCI PLES

| nt roducti on

HACCP i s a nmanagenent systemin which food safety is
addressed through the analysis and control of

bi ol ogi cal, chemi cal, and physical hazards from raw
mat eri al production, procurenment and handling, to
manuf acturing, distribution and consunption of the
fini shed product. For successful inplenmentation of a
HACCP pl an, managenent nust be strongly conmmtted to
t he HACCP concept. A firmcommtnent to HACCP by top
managenent provi des conpany enpl oyees with a sense of
t he i mportance of producing safe food.

HACCP is designed for use in all segnents of the food
i ndustry from grow ng, harvesting, processing,

manuf acturing, distributing, and nerchandising to
preparing food for consunption. Prerequisite prograns
such as current Good Manufacturing Practices (cGWs)
are an essential foundation for the devel opnent and

i npl enentation of successful HACCP pl ans. Food safety
systens based on the HACCP princi pl es have been
successfully applied in food processing plants, retai
food stores, and food service operations. The seven
princi pl es of HACCP have been universally accepted by
gover nnent agencies, trade associations and the food
i ndustry around the worl d.

The following guidelines will facilitate the

devel opnment and i npl enentati on of effective HACCP
pl ans. Wile the specific application of HACCP to
manuf acturing facilities is enphasized here, these
gui del i nes shoul d be applied as appropriate to each
segnent of the food industry under consideration.



Prerequi site Prograns

The production of safe food products requires that the
HACCP system be built upon a solid foundation of
prerequi site progranms. Exanples of common prerequisite
prograns are listed in Appendi x A Each segnent of the
food i ndustry must provide the conditions necessary to
protect food while it is under their control. This has
traditionally been acconplished through the
application of cGWs. These conditions and practices
are now considered to be prerequisite to the

devel opment and i npl enentation of effective HACCP

pl ans. Prerequisite prograns provide the basic

envi ronnmental and operating conditions that are
necessary for the production of safe, whol esone food.
Many of the conditions and practices are specified in
federal, state and | ocal regul ations and gui deli nes
(e.g., c@Gws and Food Code). The Codex Alinentarius
General Principles of Food Hygi ene describe the basic
conditions and practices expected for foods intended
for international trade. In addition to the

requi renents specified in regulations, industry often
adopts policies and procedures that are specific to
their operations. Many of these are proprietary. Wile
prerequi site progranms may i npact upon the safety of a
food, they also are concerned with ensuring that foods
are whol esone and suitable for consunption (Appendi X
A). HACCP plans are narrower in scope, being limted
to ensuring food is safe to consune.

The exi stence and effectiveness of prerequisite
progranms shoul d be assessed during the design and

i npl enentati on of each HACCP plan. Al prerequisite
prograns shoul d be docunented and regul arly audited.
Prerequi site prograns are established and nanaged
separately fromthe HACCP plan. Certain aspects,
however, of a prerequisite program nmay be incorporated
into a HACCP pl an. For exanple, many establishnments
have preventive mai ntenance procedures for processing
equi pnment to avoi d unexpected equi pnent failure and

| oss of production. During the devel opnment of a HACCP
pl an, the HACCP team may decide that the routine

mai nt enance and cal i brati on of an oven should be
included in the plan as an activity of verification.
This would further ensure that all the food in the
oven is cooked to the mninmuminternal tenperature
that is necessary for food safety.
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Educati on and Trai ni ng

The success of a HACCP system depends on educati ng and
trai ni ng managenent and enpl oyees in the inportance of
their role in producing safe foods. This should al so
include information the control of food borne hazards
related to all stages of the food chain. It is

i nportant to recogni ze that enployees nust first

under stand what HACCP is and then learn the skills
necessary to nmake it function properly. Specific
training activities should include working
instructions and procedures that outline the tasks of
enpl oyees nonitoring each CCP.

Managenment nust provi de adequate tine for thorough
education and training. Personnel nust be given the
materi al s and equi pnment necessary to performthese
tasks. Effective training is an inportant prerequisite
to successful inplenentation of a HACCP pl an.

Devel opi ng a HACCP Pl an

The format of HACCP plans will vary. In many cases the
plans w ||l be product and process specific. However,
sonme plans may use a unit operations approach. Generic
HACCP pl ans can serve as useful guides in the

devel opnment of process and product HACCP pl ans;
however, it is essential that the unique conditions

Wi thin each facility be considered during the

devel opnment of all conponents of the HACCP pl an.

In the devel opnment of a HACCP plan, five prelimnary
tasks need to be acconplished before the application
of the HACCP principles to a specific product and
process. The five prelimnary tasks are given in

Fi gure 1.



Figure 1. Prelimnary Tasks in the Devel opnent of the
HACCP Pl an

‘Assenble t he HACCP Tean‘

l

‘Describe the Food and its Di stribution‘

l

‘Describe the I ntended Use and Consuners of the Food‘

l

‘Develop a Fl ow D agram Whi ch Descri bes the Process‘

l

Verify the FIOM/Eiagran‘

Assenbl e t he HACCP Team

The first task in developing a HACCP plan is to
assenbl e a HACCP team consi sting of individuals who
have specific know edge and expertise appropriate to
t he product and process. It is the teans
responsibility to devel op the HACCP plan. The team
shoul d be multi disciplinary and include individuals
from areas such as engi neering, production,
sanitation, quality assurance, and food m crobi ol ogy.
The team shoul d al so include | ocal personnel who are
involved in the operation as they are nore famliar
with the variability and limtations of the operation.
In addition, this fosters a sense of ownershi p anong
t hose who nust inplenent the plan. The HACCP t eam nay
need assi stance from outside experts who are

know edgeabl e in the potential biological, chem cal
and/ or physi cal hazards associated with the product
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and the process. However, a plan which is devel oped
totally by outside sources may be erroneous,
i nconpl ete, and | acking in support at the | ocal |evel.

Due to the technical nature of the information
required for hazard analysis, it is reconmended that
experts who are know edgeable in the food process
shoul d either participate in or verify the
conpl et eness of the hazard anal ysis and t he HACCP

pl an. Such individuals should have the know edge and
experience to correctly: (a) conduct a hazard

anal ysis; (b) identify potential hazards; (c) identify
hazards whi ch nust be controlled; (d) recomrend
controls, critical limts, and procedures for
nmonitoring and verification; (e) recomend appropriate
corrective actions when a deviation occurs; (f)
recommend research related to the HACCP plan if
inportant information is not known; and (g) validate

t he HACCP pl an.

Describe the food and its distribution

The HACCP team first describes the food. This consists
of a general description of the food, ingredients, and
processi ng nmet hods. The method of distribution should
be described along with information on whether the
food is to be distributed frozen, refrigerated, or at
anbi ent tenperature.

Descri be the i ntended use and consuners of the food

Descri be the normal expected use of the food. The
i ntended consuners may be the general public or a
particul ar segnent of the population (e.g., infants,
i mmunoconprom sed individuals, the elderly, etc.).

Devel op a fl ow di agram which describes the process

The purpose of a flow diagramis to provide a clear,
sinple outline of the steps involved in the process.
The scope of the flow diagram nust cover all the steps
in the process, which are directly under the control

of the establishnent. In addition, the flow di agram
can include steps in the food chain, which are before
and after the processing that occurs in the

est abli shnment. The fl ow di agram need not be as conpl ex
as engi neering drawings. A block type flow diagramis

11



sufficiently descriptive (see Appendix B). Also, a
sinmple schematic of the facility is often useful in
under st andi ng and eval uati ng product and process flow.

Verify the flow di agram

The HACCP team shoul d performan on-site review of the
operation to verify the accuracy and conpl et eness of
the flow diagram Modifications should be nmade to the
fl ow di agram as necessary and docunent ed.

After these five prelimnary tasks have been
conpl eted, the seven principles of HACCP are appli ed.

Conduct a hazard analysis (Principle 1)

After addressing the prelimnary tasks di scussed
above, the HACCP team conducts a hazard anal ysis and
identifies appropriate control neasures. The purpose
of the hazard analysis is to develop a list of
hazards, which are of such significance that they are
reasonably likely to cause injury or illness if not
effectively controll ed. Hazards that are not
reasonably likely to occur would not require further
consideration within a HACCP plan. It is inmportant to
consider in the hazard analysis the ingredients and
raw materials, each step in the process, product
storage and distribution, and final preparation and
use by the consuner. Wen conducting a hazard

anal ysis, safety concerns nust be differentiated from
quality concerns. A hazard is defined as a bi ol ogi cal
chem cal or physical agent that is reasonably likely
to cause illness or injury in the absence of its
control. Thus, the word hazard as used in this
docunent is limted to safety.

A thorough hazard analysis is the key to preparing an
effective HACCP plan. If the hazard analysis is not
done correctly and the hazards warranting control

wi thin the HACCP system are not identified, the plan
will not be effective regardl ess of howwell it is

f ol | oned.

The hazard anal ysis and identification of associated
control neasures acconplish three objectives: Those
hazards and associ ated control neasures are
identified. The analysis may identify needed

12
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nodi fications to a process or product so that product
safety is further assured or inproved. The analysis
provi des a basis for determning CCPs in Principle 2.

The process of conducting a hazard anal ysis invol ves
two stages. The first, hazard identification, can be
regarded as a brain stormng session. During this
stage, the HACCP teamreviews the ingredients used in
the product, the activities conducted at each step in
the process and the equi pnment used, the final product
and its nethod of storage and distribution, and the

i nt ended use and consuners of the product. Based on
this review, the team develops a |list of potenti al

bi ol ogi cal, chem cal or physical hazards, which may be
i ntroduced, increased, or controlled at each step in
the production process. Appendix C lists exanples of
guestions that may be hel pful to consider when
identifying potential hazards. Hazard identification
focuses on developing a list of potential hazards
associated with each process step under direct control
of the food operation. Know edge of any adverse
heal t h-rel ated events historically associated with the
product will be of value in this exercise.

After the list of potential hazards is assenbl ed,
stage two, the hazard evaluation, is conducted. In
stage two of the hazard anal ysis, the HACCP t eam

deci des whi ch potential hazards nust be addressed in
the HACCP plan. During this stage, each potenti al
hazard is eval uated based on the severity of the
potential hazard and its |likely occurrence. Severity
is the seriousness of the consequences of exposure to
t he hazard. Considerations of severity (e.g., inpact
of sequel ae, and magni tude and duration of illness or
injury) can be hel pful in understanding the public
heal t h i mpact of the hazard. Consideration of the

| i kely occurrence is usually based upon a conbination
of experience, epidem ological data, and information
in the technical literature. Wen conducting the
hazard evaluation, it is helpful to consider the

| i kel i hood of exposure and severity of the potential
consequences if the hazard is not properly controlled.
In addition, consideration should be given to the
effects of short termas well as |ong-term exposure to
the potential hazard. Such considerations do not

i ncl ude common dietary choices, which |ie outside of
HACCP. During the evaluation of each potential hazard,

13
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the food, its method of preparation, transportation,
storage and persons likely to consune the product
shoul d be considered to determ ne how each of these
factors mght influence the |ikely occurrence and
severity of the hazard being controlled. The team nust
consider the influence of likely procedures for food
preparation and storage and whet her the intended
consuners are susceptible to a potential hazard.
However, there nmay be differences of opinion, even
anong experts, as to the |likely occurrence and
severity of a hazard. The HACCP team may have to rely
upon the opinion of experts who assist in the

devel opnent of the HACCP pl an.

Hazards identified in one operation or facility may
not be significant in another operation producing the
same or a simlar product. For exanple, due to

di fferences in equipnent and/or an effective

mai nt enance program the probability of netal

contam nation nay be significant in one facility but
not in another. A summary of the HACCP t eam

del i berations and the rational e devel oped during the
hazard anal ysis should be kept for future reference.
This information will be useful during future reviews
and updates of the hazard anal ysis and the HACCP pl an.

Appendi x D gives three exanples of using a logic
sequence in conducting a hazard analysis. Wile these
exanples relate to biological hazards, chem cal and
physi cal hazards are equally inportant to consi der.
Appendix Dis for illustration purposes to further
expl ain the stages of hazard analysis for identifying
hazards. Hazard identification and eval uation as
outlined in Appendi x D may eventually be assisted by
bi ol ogi cal risk assessnents as they becone avail abl e.
Wil e the process and output of a risk assessnent
(NACMCF, 1997)() is significantly different froma
hazard anal ysis, the identification of hazards of
concern and the hazard evaluation nmay be facilitated
by information fromrisk assessnents. Thus, as risk
assessnments addressing specific hazards or control
factors becone avail able, the HACCP team shoul d t ake
t hese into consideration.

Upon conpl etion of the hazard anal ysis, the hazards
associated with each step in the production of the
food should be listed along with any neasure(s) that

14
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are used to control the hazard(s). The term control
nmeasure i s used because not all hazards can be
prevented, but virtually all can be controlled. Mre
t han one control neasure may be required for a
specific hazard. On the other hand, nore than one
hazard may be addressed by a specific control neasure
(e.g. pasteurization of mlKk).

For exanple, if a HACCP teamwere to conduct a hazard
anal ysis for the production of frozen cooked beef
patties (Appendices B and D), enteric pathogens (e.g.,
Sal nonel | a and ver ot oxi n- produci ng Escherichia coli)
in the raw neat would be identified as hazards.
Cooking is a control nmeasure which can be used to
elimnate these hazards. The following is an excer pt
froma hazard anal ysis summary table for this product.

Step Pot ent i al Justification | Hazard to| Contro
Hazar d( s) be Measur e(s)
addr essed
in plan?
Y/ N
5. Enteric enteric Y Cooki ng
Cooki ng | pat hogens: pat hogens
e.g., have been
Sal nonel | a, associ at ed
verotoxigenic- (with
E. coli out br eaks of
f oodbor ne
illness from
under cooked
ground beef

The hazard anal ysis sumary coul d be presented in
several different ways. One format is a table such as
the one given above. Another could be a narrative
summary of the HACCP team s hazard anal ysis
considerations and a sunmary table listing only the
hazards and associ ated control neasures.

Determ ne critical control points (CCPs) (Principle 2)

A critical control point is defined as a step at which
control can be applied and is essential to prevent or
elimnate a food safety hazard or reduce it to an

15
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acceptabl e Il evel. The potential hazards that are
reasonably likely to cause illness or injury in the
absence of their control nust be addressed in

det erm ni ng CCPs.

Conpl ete and accurate identification of CCPs is
fundanmental to controlling food safety hazards. The

i nformati on devel oped during the hazard analysis is
essential for the HACCP teamin identifying which
steps in the process are CCPs. One strategy to
facilitate the identification of each CCP is the use
of a CCP decision tree (Exanples of decision trees are
given in Appendices E and F). Although application of
the CCP decision tree can be useful in determning if
a particular step is a CCP for a previously identified
hazard, it is nmerely a tool and not a mandatory

el ement of HACCP. A CCP decision tree is not a
substitute for expert know edge.

Critical control points are |ocated at any step where
hazards can be either prevented, elimnated, or
reduced to acceptable | evels. Exanples of CCPs nay

i nclude: thermal processing, chilling, testing

i ngredi ents for chem cal residues, product formnulation
control, and testing product for metal contam nants.
CCPs nust be carefully devel oped and docunented. In
addition, they nust be used only for purposes of
product safety. For exanple, a specified heat process,
at a given tinme and tenperature designed to destroy a
speci fic m crobiol ogi cal pathogen, could be a CCP.

Li kew se, refrigeration of a precooked food to prevent
hazar dous m croorgani sns frommultiplying, or the

adj ustnment of a food to a pH necessary to prevent
toxin formation could al so be CCPs. Different
facilities preparing simlar food itens can differ in
the hazards identified and the steps which are CCPs.
This can be due to differences in each facility's

| ayout, equi pnent, selection of ingredients, processes
enpl oyed, etc.

Establish critical limts (Principle 3)

Acritical limt is a maxi numand/or m ninum val ue to
whi ch a biol ogical, chem cal or physical paraneter
nmust be controlled at a CCP to prevent, elimnate or
reduce to an acceptable | evel the occurrence of a food
safety hazard. A critical limt is used to distinguish

16
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bet ween safe and unsafe operating conditions at a CCP.
Critical limts should not be confused with
operational limts which are established for reasons
ot her than food safety.

Each CCP will have one or nore control neasures to
assure that the identified hazards are prevented,
elimnated or reduced to acceptable | evels. Each
control neasure has one or nore associated critical
limts. Critical limts nmay be based upon factors such
as: tenperature, tine, physical dinensions, humdity,
noi sture | evel, water activity (aw, pH, titratable
acidity, salt concentration, avail able chlorine,
viscosity, preservatives, or sensory information such
as aroma and vi sual appearance. Critical limts nust
be scientifically based. For each CCP, there is at

| east one criterion for food safety that is to be net.
An exanple of a criterion is a specific lethality of a
cooki ng process such as a 5D reduction in Sal nonel | a.
The critical limts and criteria for food safety may
be derived from sources such as regul atory standards
and guidelines, literature surveys, experinental
results, and experts.

An exanmple is the cooking of beef patties (AppendiXx
B). The process shoul d be designed to ensure the
production of a safe product. The hazard anal ysis for
cooked neat patties identified enteric pathogens
(e.g., verotoxigenic E. coli such as E. coli O157: H7,
and sal nonel | ae) as significant biological hazards.
Furthernore, cooking is the step in the process at

whi ch control can be applied to reduce the enteric
pat hogens to an acceptable |evel. To ensure that an
acceptable level is consistently achieved, accurate
information is needed on the probabl e nunber of the
pat hogens in the raw patties, their heat resistance,
the factors that influence the heating of the patties,
and the area of the patty which heats the sl owest.
Collectively, this information forns the scientific
basis for the critical |imts that are established.
Sonme of the factors that may affect the thernal
destruction of enteric pathogens are listed in the
following table. In this exanple, the HACCP team
concluded that a thermal process equivalent to 155° F
for 16 seconds woul d be necessary to assure the safety
of this product. To ensure that this tinme and
tenperature are attained, the HACCP team for one

17


http://vm.cfsan.fda.gov/~comm/nacmcfp.html#app-b
http://vm.cfsan.fda.gov/~comm/nacmcfp.html#app-b

facility determned that it would be necessary to
establish critical limts for the oven tenperature and
hum dity, belt speed (tinme in oven), patty thickness
and conposition (e.g., all beef, beef and ot her
ingredients). Control of these factors enables the
facility to produce a wide variety of cooked patties,
all of which will be processed to a m nimum i nternal
tenperature of 155° F for 16 seconds. |n another
facility, the HACCP team may concl ude that the best
approach is to use the internal patty tenperature of
155° F and hold for 16 seconds as critical limts. In
this second facility the internal tenperature and hold
time of the patties are nonitored at a frequency to
ensure that the critical |imts are constantly net as
they exit the oven. The exanpl e given bel ow applies to
the first facility.

Process CCP Critical Limts
Step

5. YES |Oven tenperature: __ ° F

Cooki ng Time; rate of heating and cooling (belt
speed in ft/mn):  ft/mn
Patty thickness: __  in.
Patty conposition: e.g. all beef
Oven humdity:  %RH

Est abli sh nonitoring procedures (Principle 4)

Monitoring is a planned sequence of observations or
measurenents to assess whether a CCP is under control
and to produce an accurate record for future use in
verification. Monitoring serves three nmain purposes.
First, nonitoring is essential to food safety
managenent in that it facilitates tracking of the
operation. If nonitoring indicates that there is a
trend towards | oss of control, then action can be
taken to bring the process back into control before a

deviation froma critical limt occurs. Second,
nonitoring is used to determ ne when there is | oss of
control and a deviation occurs at a CCP, i.e.,
exceeding or not neeting a critical limt. \Wen a

devi ation occurs, an appropriate corrective action
must be taken. Third, it provides witten
docunentation for use in verification
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An unsafe food may result if a process is not properly
controll ed and a devi ation occurs. Because of the
potentially serious consequences of a critical limt
devi ation, nonitoring procedures must be effective.

| deal Iy, nonitoring should be continuous, which is
possi ble with many types of physical and chem cal

nmet hods. For exanple, the tenperature and tine for the
schedul ed thermal process of |owacid canned foods is
recorded continuously on tenperature recording charts.
If the tenperature falls bel ow the schedul ed
tenperature or the tine is insufficient, as recorded
on the chart, the product fromthe retort is retained
and the disposition determined as in Principle 5.

Li kew se, pH neasurenent may be perfornmed continually
in fluids or by testing each batch before processing.
There are many ways to nonitor critical limts on a
continuous or batch basis and record the data on
charts. Continuous nonitoring is always preferred when
feasi ble. Mnitoring equi pnent nust be carefully
calibrated for accuracy.

Assi gnnent of the responsibility for nonitoring is an
i nportant consideration for each CCP. Specific
assignnments will depend on the nunber of CCPs and
control neasures and the conplexity of nonitoring.
Personnel who nonitor CCPs are often associated with
production (e.g., line supervisors, selected |line

wor kers and mai nt enance personnel) and, as required,
quality control personnel. Those individuals nust be
trained in the nonitoring technique for which they are
responsi bl e, fully understand the purpose and

i nportance of nonitoring, be unbiased in nonitoring
and reporting, and accurately report the results of
nonitoring. In addition, enployees should be trained
in procedures to follow when there is a trend towards
| oss of control so that adjustments can be made in a
timely manner to assure that the process renai ns under
control. The person responsible for nonitoring nust

al so imredi ately report a process or product that does
not nmeet critical limts.

Al'l records and docunents associated with CCP
nonitoring should be dated and signed or initialed by
t he person doing the nonitoring.

When it is not possible to nonitor a CCP on a
continuous basis, it is necessary to establish a
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nonitoring frequency and procedure that will be
reliable enough to indicate that the CCP is under
control. Statistically designed data collection or
sanpling systens | end thenselves to this purpose.

Most nonitoring procedures need to be rapid because
they relate to on-line, "real-tine" processes and
there will not be tinme for |engthy anal ytical testing.
Exanpl es of nonitoring activities include: visual
observati ons and neasurenent of tenperature, tine, pH
and noi sture | evel.

M crobi ol ogi cal tests are sel domeffective for
nmonitoring due to their tinme-consum ng nature and
problens with assuring detection of contam nants.

Physi cal and chem cal neasurenents are often preferred
because they are rapid and usually nore effective for
assuring control of mcrobiological hazards. For
exanpl e, the safety of pasteurized mlk is based upon
measurenents of tine and tenperature of heating rather
than testing the heated mlk to assure the absence of
survi vi ng pat hogens.

Wth certain foods, processes, ingredients, or

inmports, there may be no alternative to

m crobi ol ogi cal testing. However, it is inmportant to
recogni ze that a sanpling protocol that is adequate to
reliably detect |ow | evels of pathogens is sel dom
possi bl e because of the | arge nunber of sanples
needed. This sanpling limtation could result in a

fal se sense of security by those who use an inadequate
sanpling protocol. In addition, there are technical
limtations in many | aboratory procedures for
detecting and quantitating pathogens and/or their

t oxi ns.

Est abli sh corrective actions (Principle 5)

The HACCP system for food safety managenent is
designed to identify health hazards and to establish
strategies to prevent, elimnate, or reduce their
occurrence. However, ideal circunstances do not always
prevail and deviations from established processes may
occur. An inportant purpose of corrective actions is
to prevent foods which may be hazardous fromreaching
consuners. \Were there is a deviation from established
critical limts, corrective actions are necessary.
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Therefore, corrective actions should include the
followi ng elenents: (a) determ ne and correct the
cause of non-conpliance; (b) determ ne the disposition
of non-conpliant product and (c) record the corrective
actions that have been taken. Specific corrective
actions shoul d be devel oped in advance for each CCP
and included in the HACCP plan. As a mninmm the
HACCP pl an shoul d specify what is done when a

devi ation occurs, who is responsible for inplenmenting
the corrective actions, and that a record will be
devel oped and nmai ntai ned of the actions taken.

I ndi vi dual s who have a thorough understandi ng of the
process, product and HACCP pl an shoul d be assigned the
responsibility for oversight of corrective actions. As
appropriate, experts nmay be consulted to review the
information avail able and to assist in determning

di sposition of non-conpliant product.

Est abli sh verification procedures (Principle 6)

Verification is defined as those activities, other
than nmonitoring, that determne the validity of the
HACCP pl an and that the systemis operating according
to the plan. The NAS (1985) (2 pointed out that the
maj or i nfusion of science in a HACCP system centers on
proper identification of the hazards, critical control
points, critical limts, and instituting proper
verification procedures. These processes shoul d take
pl ace during the devel opment and inpl enentation of the
HACCP pl ans and mai nt enance of the HACCP system An
exanpl e of a verification schedule is given in Figure
2.

One aspect of verification is evaluating whether the
facility's HACCP systemis functioning according to

t he HACCP plan. An effective HACCP system requires
little end-product testing, since sufficient validated
safeguards are built in early in the process.
Therefore, rather than relying on end-product testing,
firms should rely on frequent reviews of their HACCP
plan, verification that the HACCP plan is being
correctly followed, and review of CCP nonitoring and
corrective action records.

Anot her inportant aspect of verification is the

initial validation of the HACCP plan to determ ne that
the plan is scientifically and technically sound, that
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all hazards have been identified and that if the HACCP
plan is properly inplenented these hazards w il be
effectively controlled. Information needed to validate
t he HACCP plan often include (1) expert advice and
scientific studies and (2) in-plant observations,
measurenents, and eval uations. For exanple, validation
of the cooking process for beef patties should include
the scientific justification of the heating tinmes and
tenperatures needed to obtain an appropriate
destruction of pathogenic m croorganisns (i.e.,
enteric pathogens) and studies to confirmthat the
conditions of cooking will deliver the required tine
and tenperature to each beef patty.

Subsequent validations are perforned and docunented by
a HACCP team or an independent expert as needed. For
exanpl e, validations are conducted when there is an
unexpl ai ned system failure; a significant product,
process or packagi ng change occurs; or new hazards are
recogni zed.

In addition, a periodic conprehensive verification of
t he HACCP system shoul d be conducted by an unbi ased,

i ndependent authority. Such authorities can be
internal or external to the food operation. This
shoul d i nclude a technical evaluation of the hazard
anal ysis and each el enent of the HACCP plan as well as
on-site review of all flow diagrans and appropriate
records from operation of the plan. A conprehensive
verification is independent of other verification
procedures and nmust be perforned to ensure that the
HACCP plan is resulting in the control of the hazards.
If the results of the conprehensive verification
identifies deficiencies, the HACCP team nodifies the
HACCP pl an as necessary.

Verification activities are carried out by individuals
wi thin a conpany, third party experts, and regul atory
agencies. It is inportant that individuals doing
verification have appropriate technical expertise to
performthis function. The role of regulatory and
industry in HACCP was further described by the NACMCF
(1994) (3,

Exanpl es of verification activities are included as
Appendi x G
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Figure 2. Exanple of a Conpany Established HACCP
Verification Schedul e

Activity Fr equency Responsi bility | Revi ewer
Verification Yearly or Upon | HACCP Pl ant
Activities HACCP System Coor di nat or Manager
Schedul i ng Change
Initial Prior to and | ndependent HACCP
Validation of |During Initial |Expert(s)(® Team
HACCP PI an | mpl enent ati on

of Pl an
Subsequent When Critical | ndependent HACCP
validation of |Linmits Expert (s) (¥ Team
HACCP Pl an Changed,

Si gni fi cant

Changes in

Process,

Equi prent

Changed, After

System

Failure, etc.
Verification According to According to Accor di ng
of CCP HACCP Pl an HACCP Pl an to HACCP
Monitoring as |(e.g., once (e.g., Line Pl an
Described in per shift) Super vi sor) (e.qg.,
the Pl an Quality
(e.0., Control)
nmoni t ori ng of
patty cooki ng
t enper at ure)
Revi ew of Mont hly Quality HACCP
Moni t ori ng, Assur ance Team
Corrective
Acti on
Records to
Show
Conpl i ance
with the Plan
Conpr ehensive |Yearly | ndependent Pl ant
HACCP Syst em Expert (s) (¥ Manager

Verification

(8 Mne hv nthare than the teamwriti nn and
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i npl ementing the plan. May require additional
techni cal expertise as well as l|laboratory and pl ant
test studies.

Est abl i sh record- keepi ng and docunentati on procedures
(Principle 7)

Generally, the records maintained for the HACCP System
shoul d i nclude the foll ow ng:

1. A summary of the hazard anal ysis, including the
rational e for determ ning hazards and contr ol
nmeasur es.

2. The HACCP Pl an

Li sting of the HACCP team and assi gned
responsibilities.

Description of the food, its distribution,
i nt ended use, and consuner.

Verified fl ow di agram

HACCP Pl an Sunmary Tabl e that i ncl udes
i nformation for:

Steps in the process that are CCPs

The hazard(s) of concern.

Critical limts

Moni t ori ng*

Corrective actions*

Verification procedures and schedul e*

Recor d- keepi ng procedures*
* A brief summary of position responsible for
perform ng the activity and the procedures and
frequency shoul d be provided
The following is an exanple of a HACCP pl an

summary tabl e:
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limt(s) Acti ons

CCP | Hazards |Critical |Mnitoring |Corrective |Verification |Records

3. Support docunentation such as validation records.
4. Records that are generated during the operation
of the plan.

Exanpl es of HACCP records are given in Appendi X H

| MPLEMENTATI ON° AND MAI NTENANCE OF
THE HACCP PLAN

The successful inplenmentation of a HACCP plan is
facilitated by conmtnent fromtop managenent. The
next step is to establish a plan that describes the

i ndi vi dual s responsi ble for devel opi ng, inplenenting
and mai ntaining the HACCP system Initially, the HACCP
coordi nator and team are selected and trained as
necessary. The teamis then responsible for devel opi ng
the initial plan and coordinating its inplenentation.
Product teans can be appointed to devel op HACCP pl ans
for specific products. An inportant aspect in

devel oping these teans is to assure that they have
appropriate training. The workers who will be
responsi ble for nonitoring need to be adequately

trai ned. Upon conpletion of the HACCP pl an, operator
procedures, forms and procedures for nonitoring and
corrective action are developed. Oten it is a good
idea to develop a tineline for the activities involved
in the initial inplenentation of the HACCP pl an.

| mpl enent ati on of the HACCP systeminvol ves the
continual application of the nonitoring, record-

keepi ng, corrective action procedures and ot her
activities as described in the HACCP pl an.

Mai nt ai ni ng an effective HACCP system depends | argely
on regularly schedul ed verification activities. The
HACCP pl an shoul d be updated and revi sed as needed. An
i nportant aspect of nmintaining the HACCP systemis to

assure that all individuals involved are properly
trained so they understand their role and can
effectively fulfill their responsibilities.
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APPENDI X A

Exanpl es of Common Prerequi site Prograns

The production of safe food products requires that the
HACCP system be built upon a solid foundation of
prerequi site progranms. Each segnent of the food

i ndustry nust provide the conditions necessary to
protect food while it is under their control. This has
traditionally been acconplished through the
application of cGWs. These conditions and practices
are now considered to be prerequisite to the

devel opnment and i npl enentati on of effective HACCP

pl ans. Prerequisite prograns provide the basic

envi ronment al and operating conditions that are
necessary for the production of safe, whol esone food.
Common prerequi site prograns may include, but are not
limted to:

Facilities.

The establishnent should be | ocated, constructed and
mai nt ai ned according to sanitary design principles.
There should be linear product flow and traffic
control to mnimze cross-contam nation fromraw to
cooked material s.

Supplier Control.

Each facility should assure that its suppliers have in
pl ace effective GW and food safety prograns. These
may be the subject of continuing supplier guarantee
and supplier HACCP system verification.

Speci fications.
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There should be witten specifications for al

i ngredi ents, products, and packagi ng material s.
Producti on Equi pnent.

Al'l equi prrent shoul d be constructed and installed
according to sanitary design principles. Preventive
mai nt enance and cal i brati on schedul es shoul d be

est abl i shed and docunent ed.

Cl eani ng and Sanitation.

Al'l procedures for cleaning and sanitation of the
equi pnent and the facility should be witten and

foll owed. A master sanitation schedule should be in
pl ace.

Per sonal Hygi ene.

Al'l enpl oyees and ot her persons who enter the

manuf acturi ng plant should follow the requirenents for
personal hygi ene.

Trai ni ng.

Al'l enpl oyees shoul d recei ve docunented training in
personal hygi ene, GW, cleaning and sanitation
procedures, personal safety, and their role in the
HACCP pr ogram

Chem cal Control

Docunent ed procedures nust be in place to assure the
segregati on and proper use of non-food chemcals in
the plant. These include cleaning chem cals,

fum gants, and pesticides or baits used in or around
t he pl ant.

Recei ving, Storage and Shi pping.

Al'l raw materials and products should be stored under
sanitary conditions and the proper environnental
conditions such as tenperature and humdity to assure
their safety and whol esoneness.

Traceability and Recall.

Al'l raw materials and products should be | ot-coded and
a recall systemin place so that rapid and conplete
traces and recalls can be done when a product
retrieval is necessary.

Pest Control.

Ef fective pest control prograns should be in place.

O her exanpl es of prerequisite prograns m ght include
qual ity assurance procedures; standard operating
procedures for sanitation, processes, product
formul ati ons and reci pes; glass control; procedures
for receiving, storage and shipping; |abeling; and
enpl oyee food and ingredi ent handling practices.
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APPENDI X B

Exanpl e of a Flow Diagram for the Production of Frozen
Cooked Beef Patties

‘1. Recei vi ng ( Beef)

l

‘2. G i ndi ng

l

‘3. M xi ng

l

‘4. For m ng

l

‘5. Cooki ng

l

‘6. Freezi ng

l

‘7. Boxi ng

l

‘8. Di stributing
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l

‘9. Reheat i ng

l

‘10. Ser vi ng

APPENDI X C

Exampl es of Questions to be Considered When Conducti ng
a Hazard Anal ysis

The hazard anal ysis consists of asking a series of
guestions which are appropriate to the process under
consi deration. The purpose of the questions is to
assist in identifying potential hazards.

A. Ingredients

1. Does the food contain any sensitive
i ngredients that may present m crobi ol ogi cal
hazards (e.g., Sal nonella, Staphylococcus
aureus); chem cal hazards (e.g., aflatoxin,
antibiotic or pesticide residues); or
physi cal hazards (stones, glass, netal)?

2. Are potable water, ice and steamused in
formulating or in handling the food?

3. What are the sources (e.g., geographica
regi on, specific supplier)

B. Intrinsic Factors - Physical characteristics and
conposition (e.g., pH type of acidulants,
ferment abl e carbohydrate, water activity,
preservatives) of the food during and after
pr ocessi ng.

1. What hazards may result if the food
conposition is not controlled?

2. Does the food permt survival or
mul tiplication of pathogens and/or toxin
formation in the food during processing?

3. WII the food permt survival or
mul tiplication of pathogens and/or toxin
formati on during subsequent steps in the
food chain?
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4. Are there other simlar products in the
mar ket pl ace? What has been the safety
record for these products? Wat hazards have
been associated with the products?

C. Procedures used for processing

1. Does the process include a controll able
processi ng step that destroys pathogens? I|f
so, which pat hogens? Consi der both
veget ative cells and spores.

2. If the product is subject to recontam nation
bet ween processing (e.g., cooking,
past euri zi ng) and packagi ng which
bi ol ogi cal, chem cal or physical hazards are
likely to occur?

D. Mcrobial content of the food

1. What is the nornmal mcrobial content of the
f ood?

2. Does the mcrobial population change during
the normal tinme the food is stored prior to
consunpti on?

3. Does the subsequent change in nmcrobi al
popul ation alter the safety of the food?

4. Do the answers to the above questions
indicate a high likelihood of certain
bi ol ogi cal hazards?

E. Facility design

1. Does the layout of the facility provide an
adequat e separation of raw materials from
ready-to-eat (RTE) foods if this is
inportant to food safety? If not, what
hazards shoul d be consi dered as possible
contam nants of the RTE products?

2. s positive air pressure maintained in
product packagi ng areas? Is this essenti al
for product safety?

3. 1s the traffic pattern for people and novi ng
equi pnent a significant source of
cont am nation?

F. Equi pnrent design and use

1. WIIl the equi pnent provide the time-
tenperature control that is necessary for
saf e food?

2. Is the equi pnent properly sized for the
vol une of food that wll be processed?

3. Can the equi pnent be sufficiently controlled
so that the variation in performance will be

30



within the tol erances required to produce a
saf e food?

4. Is the equipnent reliable or is it prone to
frequent breakdowns?

5. I's the equi pnment designed so that it can be
easily cleaned and sanitized?

6. Is there a chance for product contam nation
wi th hazardous substances; e.g., glass?

7. What product safety devices are used to
enhance consuner safety?

= netal detectors

= magnets

= sifters

= filters

= screens

= thernoneters

= bone renoval devices
= dud detectors

8. To what degree will normal equipnment wear
affect the likely occurrence of a physical
hazard (e.g., nmetal) in the product?

9. Are allergen protocols needed in using
equi pnent for different products?

G Packagi ng

1. Does the method of packaging affect the
mul tiplication of mcrobial pathogens and/ or
the formation of toxins?

2. Is the package clearly | abel ed "Keep
Refrigerated" if this is required for
safety?

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

4. |s the packaging material resistant to
darmage t hereby preventing the entrance of
m cr obi al contam nation?

5. Are tanper-evident packagi ng features used?

6. | s each package and case | egibly and
accurately coded?

7. Does each package contain the proper |abel?

8. Are potential allergens in the ingredients

included in the list of ingredients on the
| abel ?

H. Sanitation

1.

Can sanitation have an inpact upon the
safety of the food that is being processed?
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2. Can the facility and equi pnent be easily
cl eaned and sanitized to permt the safe
handl i ng of food?

3. Is it possible to provide sanitary
conditions consistently and adequately to
assure safe foods?

. 1. Enpl oyee health, hygi ene and educati on

1. Can enpl oyee health or personal hygiene
practices inpact upon the safety of the food
bei ng processed?

2. Do the enpl oyees understand the process and
the factors they nust control to assure the
preparation of safe foods?

3. WIIl the enpl oyees inform managenent of a
probl em whi ch coul d i npact upon safety of

f ood?
J. Conditions of storage between packaging and the
end user

1. What is the likelihood that the food will be
i nproperly stored at the wong tenperature?
2. Wuld an error in inproper storage lead to a
m cr obi ol ogi cal |y unsafe food?
K. K Intended use
1. WIl the food be heated by the consuner?
2. WII there likely be | eftovers?
L. L. Intended consurmer
1. Is the food intended for the general public?
2. s the food intended for consunption by a
popul ation with increased susceptibility to
illness (e.g., infants, the aged, the
i nfirmed, inmunoconprom sed individuals)?
3. 1s the food to be used for institutiona
feeding or the hone?

APPENDI X D

Exanpl es of How t he Stages of Hazard Analysis are used to ldentify and
Eval uat e Hazar ds*

Hazard Anal ysis Stage Frozen cooked Pr oduct Commer ci al
beef patties [[containing eggs frozen pre-
produced in a prepared for cooked, boned
manuf act uri ng f oodservice chi cken for

pl ant further

processing

| Staoe 1 Determine | Enteric | Salmonel la in | Staohvl ococcus
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and el derly.
Under cooked
beef patties

i ngestion of
only a few
cells of

potential Hazard pat hogens fini shed aureus in
hazards associ at ed (i.e., E coli product . finished
O157: H7 and product .
I dentification with Sal monel | a)
pr oduct
Stage 2 Assess Epi demi ol ogi cal | Sal nonellosis |Certain strains
Hazard severity of evi dence is a food borne| of S. aureus
Eval uati on heal th i ndi cates that i nfection produce an
consequences |t hese pat hogens causing a ent er ot oxi n
if potenti al cause severe nmoderate to |which can cause
hazard is health effects | severe illness a noderate
not properly |including death that can be f oodbor ne
controlled. || anong children caused by illness.

occurrence
of potenti al
hazard if
not properly
controll ed.

sal nonel l ae is
of npderate
probability in
raw neat

been associ at ed
wi th past
out br eaks of
sal nonel | osi s.
Recent probl ens
with Sal nonel | a
ser ot ype
Enteritidis in
eggs cause
i ncreased
concern
Probability of
Sal nonella in
raw eggs cannot
be rul ed out.

I f not
ef fectively
controll ed,
SONE CONSUNers
are likely to
be exposed to
Sal nronel I a from

have been Sal monel | a.
linked to
di sease from
t hese
pat hogens.
Det er m ne E. coli O157: H7 |Product is nade | Product may be
I'i keli hood is of very [ow with liquid cont am nat ed
of probability and |eggs which have|with S. aureus

due to hunan
handl i ng during
boni ng of
cooked chi cken.
Ent er ot oxi n
capabl e of
causing illness
will only occur
as S. aureus
nmultiplies to
about
1, 000, 000/ g.
Oper ati ng
pr ocedur es
during boning
and subsequent
freezing
prevent growh
of S. aureus,
t hus the
potential for
ent er ot oxi n
formation is
very | ow.

this food.
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Usi ng
i nformation
above,
determne if
this
potenti al
hazard is to
be addressed
in the HACCP
pl an.

The HACCP t eam
deci des t hat
enteric
pat hogens are
hazards for
this product.

Hazar ds nust be
addressed in
the pl an.

HACCP t eam
det ermi nes t hat
if the
potenti al
hazard is not
properly
controll ed,
consunption of
product is
likely to
result in an
unaccept abl e
health ri sk.

Hazard nust be
addressed in
the pl an.

The HACCP t eam
determi nes that
t he potenti al
for enterotoxin
formation is
very | ow.
However, it is
still desirable
to keep the
initial nunber
of S. aureus
organi sns | ow.
Enpl oyee
practices that
mnimze
cont am nati on,
rapi d carbon
di oxi de
freezing and
handl i ng
instructions
have been
adequate to
control this
potenti al
hazar d.

Pot enti al
hazard does not
need to be
addressed in
pl an.

*

For

not

illustrative purposes only. The potential

hazards identified may

be the only hazards associated with the products |isted. The
responses nay be different for different establishments.

Exanpl e |

APPENDI X E

of a CCP Decision Tree

| mportant consi derations when using the decision tree:

« The decision tree is used after the
hazard anal ysi s.

« The decision tree then
steps where a hazard that nust be
addressed in the HACCP pl an has been

identified.

is used at the

« A subsequent step in the process may be
nore effective for controlling a hazard
and may be the preferred CCP.
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- Mre than one step in a process may be
involved in controlling a hazard.

- Mre than one hazard may be controll ed
by a specific control neasure.

Q Does this step involve a hazard of sufficient
| i kel i hood of occurrence and severity to
warrant its control?

YES —»
NO Not a CCP
(@7 Does a control neasure for the hazard exist at
this step?
Xs
NO Modi fy tj[ step

Process or product
Is control at this step

Necessar y—o® safety?

YES

Y v o,
NO
Not a CCP STOP
@3 Control at this step necessary to prevent,

elimnate, or reduce the risk of the hazard to
consuners?,¢

YES .
NO Not a CCP  STOP
v CCP

Proceed to next step in the process
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APPENDI X F

Example Il of a CCP Decision Tree

QL Do control neasures exits for the identified
task? f
YEi *
NO dify the ste process or product
Is control at this step neces®ary Tor
safety? YES
— —»NO

Not a CCP STOP

Q@ Does this step elimnate or reduce the likely

occurrence of a hazard to an acceptable |evel?

NO
YES

@ Coul d contamination with the identified hazard
occur in excess of

acceptable levels or could it increase to
an unacceptabl e | evel password

$ YES ¢-————> > A4
NO i Not a CCP STOP
A W1l a subsequent step elimnate the identified

hazard or reduce its
Li kely occurrence to an acciptable | evel ?

¢ —» Yes —> Not a CCP STOP

NO v
CRI TI CAL CONTROL PO NT

Proceed to next step in the process
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A Verif
1.

2
3.

8.
9.
10.
B. Verif
1.
2.
3.

4,
5.

C. Verif
the p
1.

wWN

APPENDI X G

Exanpl es of Verification Activities

i cation procedures may incl ude:
Est abl i shnent of appropriate verification
schedul es.

. Review of the HACCP plan for conpl eteness.

Confirmation of the accuracy of the flow
di agram

Revi ew of the HACCP systemto determ ne if
the facility is operating according to the
HACCP pl an.

Revi ew of CCP nonitoring records.

. Review of records for deviations and

corrective actions.

. Validation of critical limts to confirm

that they are adequate to contro

significant hazards.

Val i dati on of HACCP plan, including on-site

revi ew

Revi ew of nodifications of the HACCP pl an.
Sanmpling and testing to verify CCPs.

i cation should be conduct ed:

Routi nely, or on an unannounced basis, to

assure CCPs are under control.

When there are energing concerns about the

safety of the product.

When foods have been inplicated as a vehicle

of food borne di sease.

To confirmthat changes have been

i npl enented correctly after a HACCP pl an has

been nodifi ed.

To assess whether a HACCP pl an shoul d be

nodi fied due to a change in the process,

equi pnent, ingredients, etc.

ication reports may include information on

resence and adequacy of.

The HACCP plan and t he person(s) responsible

for adm ni stering and updati ng the HACCP

pl an.

. The records associated with CCP nonitoring.
. Direct recording of nonitoring data of the

CCP while in operation.
Certification that nonitoring equipnent is
properly calibrated and in working order.

. Corrective actions for deviations.
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@ N

Sanpling and testing nmethods used to verify
that CCPs are under control
Modi fications to the HACCP pl an.

. Trai ning and know edge of individuals

responsi bl e for nonitoring CCPs.
Val i dation activities.

APPENDI X H

Exampl es of HACCP Records

A. Ingredients for which critical Iimts have been
est abl i shed.

1.

2.

3.

Supplier certification records docunenting
conpliance of an ingredient with a critical
limt.

Processor audit records verifying supplier
conpl i ance.

Storage records (e.g., tine, tenperature)
for when ingredient storage is a CCP.

B. Processing, storage and distribution records

1.

2.

I nformation that establishes the efficacy of
a CCP to maintain product safety.

Dat a establishing the safe shelf |ife of the
product; if age of product can affect

safety.

Records indicating conpliance with criti cal
limts when packaging materials, |abeling or
seal ing specifications are necessary for
food safety.

4. Monitoring records.

5.

Verification records.

C. Deviation and corrective action records.

D. Enpl oyee training records that are pertinent to
CCPs and t he HACCP pl an.

E. Docunentati on of the adequacy of the HACCP pl an
froma know edgeabl e HACCP expert.
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CHAPTER 2

St udy Questions

1. A sequence of questions to assist in determning
whet her a control point is a CCP.
Cont r ol
A CCP Deci sion Tree
B. Corrective Action
2. To manage the conditions of an operation to maintain

conpliance wth established criteria. The step where
correct procedures are being followed and criteria are

bei ng net.
A Contro
B. Corrective Action
3. Any action or activity that can be used to prevent,

elimnate or reduce a significant hazard.
A. Control Measure
B. Criterion

4. Any step at which biological, chemcal, or physical
factors can be controll ed.
A. Control Point

B. Corrective Action:
5. Procedures foll owed when a devi ati on occurs.

A Deci sion Tree

B. Corrective Action
6. A requirenent on which a judgnent or decision can be
based.

A. Criterion
B. Control Poi nt

7. A step at which control can be applied and is
essential to prevent or elimnate a food safety hazard or
reduce it to an acceptable |evel.

A Devi ati on

B. Critical Control Point
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8. A maxi mum and/ or m ni num val ue to which a biol ogical,
chem cal or physical paraneter nust be controlled at a CCP
to prevent, elimnate or reduce to an acceptable |evel the
occurrence of a food safety hazard.

A Critical Limt

B. Severity

9. Failure to neet a critical limt.
A. Devi ati on
B. HACCP

10. A systematic approach to the identification,
eval uation, and control of food safety hazards.
A HACCP
B. Moni t or

11. The witten docunment which is based upon the
princi pl es of HACCP and whi ch delineates the procedures to
be fol |l oned.

A Step

B. HACCP PLAN

12. The result of the inplenmentation of the HACCP Pl an.
A HACCP Syst em
B. Val i dati on

13. The group of people who are responsible for
devel opi ng, inplenenting and mai ntai ning the HACCP system
A Ment or s
B. HACCP Team

14. A biological, chem cal, or physical agent that is

reasonably likely to cause illness or injury in the absence
of its control.
A Hazard

B. Severity

15. The process of collecting and eval uating information
on hazards associated with the food under consideration to
deci de which are significant and nust be addressed in the
HACCP pl an.

A Hazard Anal ysis

B. Moni t or:
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16. To conduct a planned sequence of observations or
measurenents to assess whether a CCP is under control and
to produce an accurate record for future use in
verification.

A Moni t or

B. Prerequi site Prograns

17. Procedures, including Good Manufacturing Practices
t hat address operational conditions providing the
foundati on for the HACCP system

A Prerequi site Prograns

B. Severity:

18. The seriousness of the effect(s) of a hazard.

A. Severity
B. St ep:

19. A point, procedure, operation or stage in the food
system from primary production to final consunption

A Val i dati on

B. Step

20. That element of verification focused on collecting and
eval uating scientific and technical information to
determne if the HACCP pl an, when properly inplenented,

will effectively control the hazards.
A Val i dati on
B. Verification

21. Those activities, other than nonitoring, that
determ ne the validity of the HACCP plan and that the
systemis operating according to the plan.

A Verification

B. Val i dati on

22. is a systematic approach to the
i dentification, evaluation, and control of food safety
hazar ds based on (nunber) principles.
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23. The production of safe food products requires that the
HACCP system be built upon a solid foundation of
prerequisite prograns. ldentify a prerequisite program
Note: there is nore that one.

Facilities

Suppl i er Contr ol

Speci fications

Equi pnent

Personal Hygi ene

HACCP

Control Point

Tr ai ni ng

Chem cal Contro

Pest Control

“STTITOMmMoO®>

24. Oten found in contam nated water or through
shel | fish. Purchase food from approved vendors and cook
t horoughly. Who am | ?

25. Its comon nane is and can be found in
cattl e and contam nated water. Undercooki ng ground beef,
non- pasteuri zed dairy products and fruit and vegetabl es
washed in contanm nated water are frequent sources

26. is often found in the feces of aninals.
It is linked to poultry, eggs and nmeat products, and many
hi gh protein foods. To control we nust cook food

properly, use pasteurized products, and avoid cross
cont am nati on

27. aureus is common bacteria found in the
nose, nmouth, and skin. At all times many of us have

present on those areas. Proper hand washing and controlling
enpl oyee eating, drinking and snoki ng are good contr ol

met hods.

28. Living bacteria on food cause food borne infection. W
control food borne infection by . Such as the
storage, cooling and cooking.

29. Food Borne intoxication occurs when the food or
bacteria on the food produce a poison or toxin in the food.
Any food that has intoxication nust be discarded. True or
Fal se.

42



30. Biological contam nation is caused when ni croorgani snms
come into contact with food. The majority of food borne
i1l ness occurs with biological contam nation. Most
bi ol ogi cal hazards are attributed to inproper poor
and cross

31. V : Found on living hosts, such as enpl oyees &
custoners. Controlled by personal hygiene.

32. P : M croorgani sns that enter our body.
Control |l ed by cooking internal tenperature.

33. B . Most common, ancient formof |ife that have
been very successful.

34. A : Is the worm comonly found in fish and sone
mar i ne manmmal s.

35. T : Is the parasitical disease found in pork
products or gane ani mal s?

36. Contam nation is caused when

substances conme in contact with food. Hazards are
found in mannmade subsi stence's such as cl eani ng agents,
sanitizers, solvents, pesticides, or lubricants. (Hnt -
same wor d)

37. Hazards are comon type and can be controlled
by enpl oyees sinply renoving objects. Packagi ng accounts
for many of our hazards. (H nt - sane word)

38. An infection of the intestinal tract also found in
contam nated water and facilities with bad sanitation.
Processed neats, dairy products and vegetabl es are al so
contam nat ed. Proper sanitation and avoi ding cross
contam nation is necessary for control. Who am | ?

39. The food operation should assure that the appropriate
product specific know edge and expertise for the

devel opment of an effective HACCP plan. Optimally, this may
be acconplished by assenbling a nultidisciplinary team Who
am | ?
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40. A full description of the product should be drawn up,
i ncluding rel evant safety information such as: conposition,
physi cal structure, packaging, durability, and storage
conditions and nethod of distribution. Who am1? D

the P

41. The intended use should be based upon the expected
uses of the product by the end user or consuner. In

speci fic cases, vul nerable groups of the popul ati on may
have to be considered. Wwo am1? Id intended U__

42. The diagramwi |l be constructed by the HACCP
team The shoul d cover all steps in the operation.
Consi derati on should be given to steps precedi ng and

following the specified operation. ( Hnt - same word)

43. The HACCP team shoul d confirmthe processing operation
agai nst the flow diagramduring all stages and hours of
operation and anend the flow diagram (Wo aml|1? Hnt | am
the third principle) O S Confirmation of F

D

44. List all hazards that may be reasonably expected to
occur at each step fromprimary production, processing,
manuf acture, and distribution. Identify which hazards are
of such nature that their elimnation or reduction to
acceptable levels is essential to the production of a safe
food. Wiich step is this called? Hazard A

45. M is the schedul ed neasurenent or observation
of a CCP relative to its critical limts. M

procedures nust be able to detect |loss of control at the
CCP.

46. C a nmust be devel oped for each CCP in
order to deal with deviations as they occur. A nmust
al so include proper disposition of affected products, and
must be docunent ed.

47. V and auditing nmethods, procedures and tests,
i ncludi ng random sanpling and anal ysis. The frequency of

% shoul d be sufficient to confirmthe systemis

ef fective.

48. Accurate r keeping is essential to the
application of the HACCP system
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49. C limts nust be specified and validated for each
Critical Control Point. Criteria used include neasurenents

of tenperature, tine, noisture level, pH Aw, available

chl orine, and sensory paraneters such as vi sual appearance

and texture.

50. The determination of a C point in the
HACCP system can be aided by the use of a d tree.

ANSWERS TO QUESTI ONS:

| DENTI FY
22 HAg:CP 32 PARASITES J42 FLOW
ABCDE ON SITE
23 H J 33 BACTERI A 43 FLOW DI AGRAM
NORWALK
MM 24 VI RUS 34 ANl SAKI S 44 ANALYSI S

25 E- Col i 35 TRICHI NGSI S45 MONI TORI NG

CHEM CAL CORRECTI VE
R B R oo
STAPHYLOCOCCUS
mm 27 STAPH 37 PHYSI CAL 47 VERI FI CATI ON

28  TEMPERATURE J[38 LISTER OSISJ48  RECORDS
|9 All19 BJJ29 TRUE 39 HACCP TEAM |49  CRITICAL

PERSONAL CRI TI CAL
30 HYG ENE 40 THDEESPC%[')BUECT 50  CONTROL
CONTAM NATI ON DECI S| ON
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Practice Questions

When cooking a stuffed turkey the internal

tenperature should reach
a.

b
cC.
d

coopo>

aooe >

155 ° F
. 145 ° C
165 ° F
. 165 ° C

100 PPM

50 PPM

12.5 - 25 PPM
25 — 50 PPM

120 days

7 days

Until inspected by the |ocal
A period of ninety days

Record Keeping is required for:

a.
b.
. Al'l activities in the kitchen
By the FDA Food code

c

d.

Fresh nmeats should be stored at:

a
b
c
d

Hand washi ng
HACCP Pl an

.32 ° F
.45 ° F
.41 ° F
.0°F

E-coli is a:
a. Food borne infection

b. Food borne intoxication

c
d

. Parasite
. Virus

wor kst ation sanitation solution using iodine
houl d cont ai n:

shell fish tag nust be keep on prem se for:

regul atory agency

The nost effective nethod of controlling food
contam nation is:

aooe

Hand washi ng
Freezing all foods
Proper storage

Cooking all foods to 165 °
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Cont ai ners shoul d have:

a. ldentification nunbers

b. Wheel s

c. Tight fitting covers

d. Holes for air circulation

HACCP is a:

a. A food Safety pl an

b. A safety plan dealing with slips, falls and
injuries

c. An exanple of food borne illness

d. An exanpl e of food borne intoxication

Ani saki s (ana-sackis) is found in:
a. Stuffed poultry

b. Cooked neats

c. Pork products

d. Fish

A Critical limt is part of a:
a. Hazard anal ysi s

b. HACCP pl an

c. GSHA pl an

d. MBDS program

Cast iron can only be used in food service if it is:
a. Washed

b. Sanitized

C. Heated

d. A storage contai ner

Trichinosis is a:

a. Food borne intoxication
b. Parasite

c. Food borne infection

d. Virus

The proper procedure for cleaning utensils in a
manual di shwashi ng station:

a. Wash, rinse, sanitize

b. Wash, rinse, dry, store

c. Wash, dry, sanitize, store

d. Wash, rinse, sanitize, air dry
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15.

16.

17.

18.

19.

20.

21.

The nost effective control of the spread of viruses:
a. Proper cooking tenperature

b. Personal hygiene

c. Proper storage

d. A eaning all work surfaces

What type of system prevents back fl ow
a. Personal hygiene

b. Equi prent nai nt enance

c. Air-gaps

d. d eani ng schedul e

A chef makes a salad at hone for his/her restaurant.

a. He / she nust tell the custoners he nade it at
hone

b. He /she nust price it accordingly

c. He / she cannot sell products nade at hone

d. He / she nmust put proper |abeling on the
cont ai ner

The chef | eaves cooked chicken to cool for 6 hours
at room tenperature.
a. Reheat the chicken to 165°F
b. Sell the chick as soon as possible
c. Cool the chicken in shallow containers
d. Discard the chicken after 4 hours at room
t enperat ure

When cool i ng hot foods they should be placed in a:
a. Sink wth hot running water

b. Steam tabl e

c. A shal | ow cont ai ner

d. A porous plastic container

A wat er proof bandage falls into a pot of gravy;
descri be the problem

a. Physical hazard

b. Chem cal hazard

c. CCP' s

d. Monitoring

Proper hair restraints should be worn:

By cooks only

By cooks and servers

Anyone in the kitchen or serving food
Only by cooks and servers with | ong hair

eoow
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22.

23.

24.

25.

26.

27.

28.

29.

St aphyl ococcal
El i m nati ng enpl oyees touching their

a.
b.
C.
d.

Proper sanitizing

St orage of fresh foods

Food specifications

Food shoul d be thawed:

a.
b.
C.
d.

Ther nonet ers shoul d be cali brated:

a.
b.
cC.
d.

Ther noneters shoul d be nmade of:

a.
b.
cC.
d.

Food in a steamtable should be kept at:

a.
b.
cC.
d.

Bacteria grow nost

a.

b
C.
d

aooe >

e
a.
b.
C.
d.

At room tenperature
Under refrigeration

Under hot running water

In a sink

Every week
Dai | y
When necessary

In ice water to a tenperature of 32°F

d ass

Binetallic materi al
I ron

Pl astic

165°F
140°F
145°F
155°F

165°F to 210°F

. 32°F to 41°F

140°F to 165°F

. 41°F to 140°F

potentially hazardous food woul d nost

Br ead

Salty crackers
Lenon jui ce
Baked pot at oes

find botulismin:
Fresh neats
Frozen foods
Swol | en cans
Washed produce

rapidly at:
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30.

31.

32.

33.

34.

35.

36.

Corrective action plans are part of:
a. Hazard anal ysi s

b. SSOP' s

C. Prelimnary steps

d. HACCP pl an

Foods shoul d be stored above:

a. All cooked foods

b. Cooked poultry only

c. Produce

d. G her raw foods in | eak proof containers

Raw foods with nold shoul d:

a. Have the nol dy section renoved

b. Have the nol dy section cooked to 165°F
C. Be refrigerated i medi ately

d. Be discarded

What is the mninmum concentration of chlorine
sanitizer?

a. 12.5 to 25 ppm

b. 50 ppm

c. 100 ppm

d. 200 ppm

Leftovers should be rapidly reheated to an internal
tenperature of:

a. 145°F

b. 155°F

c. 165°F

d. 140°F

What | eads to pest infestation?
a. Use of pesticides

b. I nproper hand washi ng

c. Food not stored properly

d. I nmproper cooking tenperatures

Foods shoul d be stored in:

a. Copper pans

b. Al um num pans

c. Tightly covered containers
d. Gal vani zed pans
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37.

38.

39.

40.

41.

42.

43.

44,

Hot water sanitizing requires what tenperature?
a. 171°F
b. 75°F
c. 140°F
d. 165°F

Li steri a:

a. Is found in all baked products
b. Can be controlled by freezing

c. Cannot be controlled by freezing
d. G ows under refrigeration

Smoking is allowed in:

a. Qutside areas only

b. Desi gnat ed areas

c. Only in | ocker roons

d. Only in parking structures

Wrkers with AIDS are allowed in:

a. Non food areas only

b. Have no restrictions in the kitchen
c. Cannot work in kitchen

d. Only hot food areas

FI FO St orage systemrefers to:
Federal |y funded food prograns
b. Accounti ng based inventory

c. Par |evel

d. Using old foods first

o

Al cold buffet itens nust be held at:
a. 145°F
b. 31°F
c. 41°F
d. 45°F

Sal nonella is found in:
a. All cooked foods

b. AIl raw foods

c. Poultry and eggs

d. Fish and shellfish

Cl ean sanitized gl asses shoul d be stored:
a. Stacked bottom down

b. I ndividually bottom down

c. Hanging froma rack

d. Bottom up individually
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45.

46.

47.

48.

49.

50.

Foods with dirt shoul d be:

a. Rejected at the receiving dock
b. C eaned at the receiving dock
c. medi ately cooked

d. Placed in shall ow containers

The nost inportant procedure the enpl oyees do is:
a. Coll ect a paycheck

b. Cean their uniforns

c. Practice good personal hygi ene

d. Snoke only in designated areas

An enpl oyee suffers a mnor burn. The first thing to
do is:

a. Wap it in a bandage

b. Seek nedi cal attention

c. Rinse it with cool water

d. Send the enpl oyee hone

Pot abl e water is acceptable for:
a. Drinking

b. Fire prevention

c. Irrigation

d. Waste water

What nmethod is used to prove the HACCP Plan is
effective?

a. Hazard anal ysi s

b. Prerequisite prograns

c. Critical limts

d. Verification

When receiving dairy products we should check the:
Wi ght

Vol une

Expiration date

Nane of the producer

aoow
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Answers to questions:
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More Questions

Monitoring is an exanple of:

a. A systemto indicate | oss of control

b. Corrective Actions that nust be inplenented
C. Descriptions of critical limts

d. An action to assure the CCP is under control

The first prelimnary step is:

a. Docunenting the flow of food safety

b. Descri bing the product and its intended use
C. Form ng the HACCP Team

d. | denti fying the market

Prerequi site prograns woul d incl ude:

I nclude all information regardi ng packagi ng
Descri be the flow di agram

Conduct in-plant testing

Consi der the activities of the third shift

aooe

I n describing the product the HACCP Team shoul d:
a. I nclude all information regardi ng packagi ng
b. Descri be the flow di agram

C. Conduct in-plant testing

d. Consi der the activities of the third shift

Confirmation of the flow diagramis a conponent of:
a. Prerequi site prograns
b. VBDS

C. Prelimnary steps

d. Hazard Anal ysis

Control Trichinosis with the follow ng procedure:
a. Doubl e washi ng

b. Rapi d Cool i ng

C. Freezing

d. Thaw ng

Hazard Analysis Critical Control Point

a. | s based on the flow of food through a facility
and the effects of hazards

b. Was founded on regul at ory nandat es

C. I ndi cates the required preparation techniques

d. Must include all quality standards
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10.

11.

12.

must :

13.

14.

Corrective Action should include records of product:

a. Val i dati on

b. Hazard Anal ysis

C. Critical Control Points

d. Di sposition

Record keeping requires records to b maintained for:
a. 5 years

b. 6 nont hs

C. Up to 2 years

d. 3 years

HACCP i s based on:

a. Local health regul ati ons

b. Counci|l for Food Protection
cC. Serv Safe

d. Sci ence

Validation is required to ensure the effectiveness of:
Record Keepi ng
Hazard Anal ysis
| nt ended audi ence
Control Procedures

eoow

When changes occur in the nmenu itens the HACCP Team

a. D spose of all inventory not neeting
speci fications of new product
b. Elimnate all calibration activities until new

procedures are inplenented
C. Utilize the receive-prepare-serve process
d. Validate all new control procedures

The HACCP Team shoul d be conprised of:

The Executive Chef and the General Manager
Corporate trainers and the kitchen staff

Al'l supervisory and rmanagenent staff
Representatives fromall groups who handl e food

aoow

Vul nerabl e groups are usually identified in the:
. Prerequi site prograns

b. Prelimnary steps

C. Hazard Anal ysis

d. Critical Limts

Q
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15. Acritical control point is a point, |location or
process where:

Critical imts are defined

Monitoring activities are elimnated
Hazards are reduced or elim nated

Prerequi site prograns are vali dated

coow

16. The decision tree determ nes:

a. The flow of food
b. Vul ner abl e groups
C. Critical Iimts
d. Critical Control Points
17. Critical limts may be:
a Determ ned only by quantitative criteria
b. Al tered due to business vol une
o Critical Control Points
d Water activity level in foods
18. Monitoring will determ ne:
a. The activation of Corrective Actions
b. Target levels for Critical limts
C. Hazard Anal ysis requirenents
d. Sanmpl i ng procedures
19. Wen conducting the Hazard Anal ysi s:
a. Bi ol ogi cal hazards are elim nated
b. Physi cal hazards are identified
C. Chem cal hazards are validated
d. Hazards are reduce to acceptable |evels

20. Corrective Actions include:

Aut horization to imtate action
Decision tree analysis for deviations
Severity of the hazards

Requi renents for nonitoring

Answers to questions:

aooe

Answers to questions:
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Not e: By know ng, and understandi ng these sanple
questions, and the Wrkbook material wll effectively

i ncrease your chances of successfully passing the NSF HACCP
EXAM

Al the material in the questions is NOT covered in class.
It is expected that you know sonme of the material by
attendi ng/ conpl eting basic sanitation and ServSafe course.
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Chapter 3 CROSSWORD

HEEEEEEEEEnRTDEEEEERELD
HEEEEEEEEEEEEEEEEEEEE
HEAEEEEEEEEEEEEEIEEER
HEEEEEEEEEEEEEEEEEEEE
HEEEEEEEEEEEEEEEEERmEn
HEEEEEEEEEEEEEEEEEEEE
EBElEEEEEEEEEEEEEEEEELn
HEEEEEEEEEREOEEEEEEEEE
HEEEEEEEEEEEEEEEEEEEE
HEEEEEEEEEEEEEEEEEENE
HEEEEEEDEEEEEEEEEEEEE
HEEEEEEEEEEEEEEEEEEEE
HEEEEEEEEEEEEEEEEEmEE
HEEEEEEEEEEEEEEEEEEEE
HEEEEEEEEEREEEEEEEEEEE
HEEEEEEEEEEEEEEEEEEEn
HEEEEEEEEEEEEEEEEEEEE
HIEEEEEEEEEEEEEEEEEEN
HEEEEEEEEEEEEEEEEEEEE
HIIEEEEEEEEEEEEEEEEEEE

Acr oss

1. Failure to neet a critical limt

2. Infection of the intestinal tract can be found in
process neats and dairy products.

3. Requi renent on which a judgnent or a decision can be
made.

4, Found in sanitizers, solvent, and pesticides.

5. That el enent of verification focused on collecting and

eval uating scientific and technical information to
determne if the HACCP pl an, when properly inplenented,
will effectively control the hazards.

6. A step critical to prevent or elimnate a hazard or
re3duce it to an acceptable |evel.

7. We control food borne infection by such as storage,
cooki ng, and cool ing.

8. Bacteria comonly associated wth poultry and poultry
product s.
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Down

9. Is common bacteria found in nose, nouth, and on he
skin?

10. Found in feces of animals and undercooki ng of ground
beef .

11. Packagi ng accounts for many of our hazar ds.
12. A biological, chemcal, or physical agent that is
reasonably likely to cause illness or injury in the absence

of its control.

13. A point, procedure, operation or stage in the food
system from primary production to final consunption

14. s the worm comonly found in fish and sonme marine
mammal s?

15. The determnation of a CCP in the HACCP system can be
ai ded by the use of a .

Wrds used in crossword:

Sal nonel | a
Tenperature
Critical control point
Val i dati on
Chem cal
Criterion

Li steria

Devi ati on
Physi cal

10. Hazards

11. E-col

12. Step

13. Anisakis

14. Decision tree
15. Staphyl ococcus

CoOoNOORWDE
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