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" 417.2 Hazard Anal ysis and
HACCP Pl an:

(a) Hazard anal ysi s.

(1) Every officia
establ i shnent shall conduct,
or have conducted for it, a
hazard anal ysis to determ ne
the food safety hazards
reasonably likely to occur
in the production process
and identify the preventive

" 123.6 Hazard Anal ysis and
Hazard Analysis Critica
Control Point (HACCP) PIan:

(a) Hazard anal ysi s.

Every processor shal

conduct, or have conducted
for it, a hazard analysis to
det ermi ne whether there are
food safety hazards that are
reasonably |ikely to occur
for each kind of fish and

fi shery product processed by

HACCP principles: HACCP is
a systematic approach to the
i dentification, evaluation,
and control of food safety
hazards based on the
foll owi ng seven principles.

(Real i gned from page 1249 as
one of the seven principles
of HACCP). Conduct a hazard
analysis (Principle 1):
After addressing the
prelimnary tasks discussed
above, the HACCP team
conducts a hazard anal ysis
and identifies appropriate
control neasures. The

Princi pl es of the HACCP
system The HACCP system
consi sts of the follow ng
seven principles.

(Realigned 6). List al
potential hazards associ ated
wi th each step, conduct a
hazard anal ysis, and

consi der any neasures to
control identified hazards
(SEE PRINCI PLE 1): The
HACCP t eam shoul d |i st al

of the hazards that nay be
reasonably expected
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nmeasures the establishnment
can apply to control those
hazards. The hazard anal ysis
shal |l include food safety
hazards that can occur
before, during, and after
entry into the
establishment. A food safety
hazard that is reasonably
likely to occur is one for
whi ch a prudent

est abl i shnent woul d
establish controls because
it historically has
occurred, or because there
is a reasonable possibility

that it will occur in the
particul ar type of product
bei ng processed, in the

absence of those controls.

that processor and to
identify the preventive
measures that the processor
can apply to control those
hazards. Such food safety
hazards can be introduced
both within and outside the
processi ng pl ant
environment, including food
safety hazards that can
occur before, during, and
after harvest. A food safety
hazard that is reasonably
likely to occur is one for
whi ch a prudent processor
woul d establish controls
because experience, illness
data, scientific reports, or
other information provide a
basis to conclude that there
is a reasonable possibility
that it will occur in the
particul ar type of fish or
fishery product being
processed in the absence of
those controls.

pur pose of the hazard
analysis is to develop a
list of hazards that are of
such significance that they
are reasonably likely to
cause injury or illness if
not effectively controlled.
Hazards that are not
reasonably likely to occur
woul d not require further
consi deration within an
HACCP plan. It is inportant
to consider in the hazard
anal ysis the ingredients and
raw materials, each step in
the process, product storage
and distribution, and fina
preparation and use by the
consuner. When conducting a
hazard anal ysis, safety
concerns nust be
differentiated fromquality
concerns. A hazard is
defined as a bi ol ogi cal
chemical, or physical agent
that is reasonably likely to
cause illness or injury in

t he absence of its control
Thus, the word hazard as
used in this document is
limted to safety. A

t horough hazard analysis is
the key to preparing an
effective HACCP plan. If
the hazard analysis is not
done correctly and the
hazards warranting contro
within the HACCP system are
not identified, the plan
will not be effective
regardl ess of how well it is
foll owed. The hazard

anal ysis and identification
of associated contro
measur es acconplish three

to occur at each step from
pri mary production,
processi ng, manufacture, and
distribution until the point
of consunption. The HACCP
team shoul d next conduct a
hazard analysis to identify
for the HACCP pl an which
hazards are of such a nature
that their elinnation or
reduction to acceptabl e

I evels is essential to the
production of a safe food.
In conducting the hazard

anal ysi s, wherever possible
the follow ng should be
included: the likely

occurrence of hazards and
severity of their adverse
health effects; the
qualitative and/or
quantitative eval uation of
the presence of hazards;
survival or nmultiplication
of m croorgani snms of
concern; production or
persistence in foods of
toxins, chemicals or

physi cal agents; and,
conditions leading to the
above. The HACCP team nust
then consi der what contro
measures, if any, exist

whi ch can be applied for
each hazard. Mre than one
control neasure may be
required to control a

speci fic hazard(s) and nore
than one hazard may be
controlled by a specified
control measure
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obj ectives: Hazards that
are to be controlled in the
HACCP pl an and associ at ed
control measures are
identified. The analysis
may identify needed

nmodi fications to a process
or product so that product
safety is further assured or
i mproved. The anal ysis
provi des a basis for
deternmning CCPs in
Principle 2. The process of
conducting a hazard anal ysis
i nvol ves two stages. The
first, hazard

i dentification, can be
regarded as a brainstormng
session. During this stage,
the HACCP team reviews the
i ngredi ents used in the
product, the activities
conducted at each step in
the process and the

equi pnrent used, the fina
product and its nethod of
storage and distribution,
and the intended use and
consuners of the product.
Based on this review, the

t eam devel ops a |ist of
potenti al bi ol ogi cal
chemical, or physica
hazards which may be

i ntroduced, increased, or
controlled at each step in
the production process.
Appendi x C (not included in
this conpari son docunent)
lists exanpl es of questions
that may be hel pful to
consi der when identifying
potential hazards. Hazard
i dentification focuses on
devel oping a |list of
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potential hazards associ ated
with each process step under
direct control of the food
operation. A know edge of
any adverse health-rel ated
events historically

associ ated with the product
will be of value in this
exercise. After the list of
potential hazards is
assenbl ed, stage two, the
hazard eval uation, is
conducted. In stage two of
the hazard analysis, the
HACCP t eam deci des whi ch
potential hazards nust be
addressed in the HACCP pl an.
During this stage, each
potential hazard is

eval uat ed based on the
severity of the potenti al
hazard and its likely
occurrence. Severity is the
seriousness of the
consequences of exposure to
the hazard. Considerations

of severity (e.g., inpact of
sequel ae, and nagni tude and
duration of illness or

injury) can be hel pful in
under standi ng the public
heal th inmpact of the hazard.
Consi deration of the likely
occurrence is usually based
on a conbi nati on of
experience, epiden ol ogica
data, and information in the
technical literature. When
conducting the hazard
evaluation, it is helpful to
consi der the likelihood of
exposure and severity of the
potential consequences if
the hazard is not properly
controlled. |In addition,
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consi derati on shoul d be
given to the effects of
short-termas well as |ong-
term exposure to the
potential hazard. Such
consi derati ons do not

i ncl ude common dietary

choi ces which |ie outside of
HACCP. During the

eval uati on of each potenti al
hazard, the food, its method
of preparation,
transportation, storage, and
persons likely to consune

t he product should be

consi dered to determ ne how
each of these factors may

i nfluence the likely
occurrence and severity of
the hazard being controll ed.
The team nust consider the

i nfluence of Ilikely
procedures for food
preparation and storage and
whet her the intended
consuners are susceptible to
a potential hazard.

However, there nmay be

di fferences of opinion, even
among experts, as to the
likely occurrence and
severity of a hazard. The
HACCP t eam 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
anot her operation producing
the sane or a simlar
product. For exanpl e,
because of differences in
equi pment or mai nt enance
prograns, the probability of
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metal contam nation nmay be
significant in one facility
but not in another. A
sumary of the HACCP team
del i berations and the

rati onal e devel oped during
the hazard anal ysis shoul d
be kept for future
reference. This informtion
will be useful during future
revi ews and updates of the
hazard anal ysis and the
HACCP pl an. Appendi x D (not
i ncluded in this conparison
docunent) gives three
exanpl es of using a logic
sequence in conducting a
hazard anal ysis. Al though
these exanples relate to

bi ol ogi cal hazards, chenica
and physical hazards are
equally inportant to

consi der. Appendix D (not
included in this conparison
docunent) is for
illustration purposes to
further explain the stages
of hazard anal ysis for

i dentifying hazards. Hazard
identification and

eval uation as outlined in
Appendi x D (not included in
this compari son docunent)
may eventually be assisted
by bi ol ogical risk
assessnents as they becone
avail abl e. Although the
process and output of a risk
assessnment is significantly
different froma hazard

anal ysis, the identification
of hazards of concern and
the hazard eval uati on may be
facilitated by information
fromrisk assessnents.
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Thus, as risk assessnents
addr essi ng specific hazards
or control factors becone
avai |l abl e, the HACCP team
shoul d take these into
consideration. On

conpl eti on of the hazard
anal ysis, the hazards

associ ated with each step in
the production of the food
shoul d be |isted along with
any neasure(s) that are used
to control the hazard(s).
The term control measure is
used because not all hazards
can be prevented, but
virtually all can be
controlled. More than one
control measure may be
required for a specific
hazard. On the other hand,
nore than one hazard nmay be
addressed by a specific
control measure (e.g.
pasteurization of mlKk).

For exanple, if a HACCP team
were to conduct a hazard
anal ysis for the production
of frozen cooked beef
patti es (Appendices B and D
not included in this

conpari son docunent),
enteric pathogens (e.g.

Sal nonel | a and ver ot oxi n-
produci ng Escherichia coli)
in the raw nmeat woul d be
identified as hazards.
Cooking is a control neasure
that can be used to
elimnate these hazards.
Table 1 (not included in
this conmparison document) is
an excerpt froma hazard
anal ysis summary table for
this product. The hazard
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(2) A flow chart describing
t he steps of each process
and product flow in the
establ i shnment shall be

pr epar ed,

anal ysis summary coul d be
presented in severa
different ways. One fornat
is a table such as Table 1
(not included in this
conpari son docunent) .

Anot her could be a narrative
summary of the HACCP teani s
hazard anal ysi s

consi derations and a sumary
table listing only the
hazards and associ at ed
control measures.

(Real i gned from page 1249 as
one of the five prelimnary
tasks). Develop a flow

di agram t hat descri bes 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
fl ow di agram nust cover al
the steps in the process
that are directly under the
control of the
establishnent. |In addition,
the fl ow di agram can incl ude
steps in the food chain that
are before and after the
processing that occurs in
the establishnment. The fl ow
di agram need not be as
conpl ex as engi neeri ng

drawi ngs. A block-type flow
diagramis sufficiently
descriptive (see Appendi x B
not included in this

conpari son docunent). Al so,
a sinple schematic of the
facility is often useful in
under st andi ng and eval uati ng
product and process fl ow.

(Real i gned 4). Construct
flow diagram The flow

di agram shoul d be
constructed by the HACCP
team The flow diagram
shoul d cover all steps in
the operation. \Wen applying
HACCP to a given operation
consi derati on should be
given to steps precedi ng and
followi ng the specified
operati on.
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((a)(2) continued) and the

i nt ended use or consuners of
the finished product shal

be identified.

(3) Food safety hazards
m ght be expected to arise
fromthe follow ng:

(i) Natural toxins;

(ii) Mcrobiol ogica
cont am nati on;

(iii) Chenica
contam nati on;

(iv) Pesticides;

(Real i gned from §

123.6(c) (1)) Consideration
shoul d be given to whet her
any food safety hazards are
reasonably likely to occur
as a result of the
foll owi ng:
(i) Natural toxins
(ii) Mcrobiologica
cont ami nati on;

(iii) Chenical
contam nati on;

(iv) Pesticides;

(Real i gned from page 1249 as
one of the five prelimnary
tasks). Verify the flow

di agram The HACCP team
shoul d perform an on-site
review of the operation to
verify the accuracy and
conpl eteness of the flow
diagram Modifications
shoul d be made to the flow
di agram as necessary and
docunent ed.

(Real i gned from page 1249 as
one of the five prelimnary
tasks). Describe the

i nt ended use and consumners
of the food: Describe the
nor mal expected use of the
food. The intended
consuners may be the genera
public or a particular
segrment of the popul ation
(e.g., infants,

i mmunoconpr om sed

i ndi viduals, the elderly,
etc.).

(Realigned 5). On-site
confirmation of flow
diagram The HACCP team
shoul d confirmthe
processi ng operation agai nst
the flow di agram during al
stages and hours of
operation and amend the fl ow
di agr am wher e appropri ate.

(Realigned 3). ldentify

i ntended use: The intended
use shoul d be based on the
expected uses of the product
by the end user or consuner.
In specific cases,

vul nerabl e groups of the
popul ation, e.g.

i nstitutional feeding,
have to be consi dered.

nay
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(v) Drug residues;
(vi) Zoonotic diseases;

(vii) Deconposition;

(viii) Parasites

(ix) Unapproved use of
direct or indirect food or
color additives; and

(x) Physical hazards.

(b) The HACCP pl an.

(1) Every establishnent
shal | devel op and i npl enent
a written HACCP pl an
covering each product
produced by that

est abl i shnent whenever a
hazard anal ysis reveal s one
or nore food safety hazards
that are reasonably |ikely
to occur, based on the
hazard anal ysis conducted in
accordance w th paragraph
(a) of this section,

i ncludi ng products in the

(v) Drug residues

(vi) Deconposition in
sconbroi d toxin-formng
species or in any other
speci es where a food safety
hazard has been associ at ed
wi th deconposition;

(vii) Parasites, where the
processor has know edge or
has reason to know that the
parasite-containing fish or

fishery product will be
consuned wi t hout a process
sufficient to kill the

parasites, or where the
processor represents,

| abel's, or intends for the
product to be so consuned,;

(viii) Unapproved use of
direct or indirect food or
color additives; and

(i x) Physical hazards;

(b) The HACCP pl an.

Every processor shall have
and inmplenent a witten
HACCP pl an whenever a hazard
anal ysis reveals one or nore
food safety hazards that are
reasonably likely to occur,
as described in paragraph
(a) of this section. A HACCP
pl an shall be specific to:
(1) Each location where fish
and fishery products are
processed by that processor
and (2) Each kind of fish
and fishery product

10
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foll owi ng processing
categori es:

(i) Slaughter--all species.
(ii) Raw product—ground.
(iii) Raw product--not
ground.

(iv) Thermally processed—
commercially sterile.

(v) Not heat treated-shelf
st abl e.

(vi) Heat treated-shelf

st abl e.

(vii) Fully cooked—ot shelf
st abl e.

(viii) Heat treated but not
fully cooked—ot shelf

st abl e.

(i x) Product with secondary
i nhi bitors—ot shelf stable.
(2) A single HACCP pl an may
enconpass multiple products
within a single processing
category identified in this
par agraph, if the food
safety hazards, critica
control points, critica
limts, and procedures
required to be identified
and perfornmed in paragraph
(c) of this section

are essentially the sane,
provi ded that any required
features of the plan that
are unique to a specific
product are clearly
delineated in the plan and
are observed in practice.

3) HACCP plans for thermally
processed/ commercial |y
sterile products do not have
to address the food safety
hazards associated with

nm cr obi ol ogi ca

contanmination if the product

processed by the processor
The plan may group kinds of
fish and fishery products
toget her, or group kinds of
producti on nmet hods toget her
if the food safety hazards,
critical control points,
critical limts, and
procedures required to be
identified and perforned in
paragraph (c) of this
section are identical for
all fish and fishery
products so grouped or for
all production nethods so
grouped.

(Real i gned) (e) Products
subj ect to other

regul ati ons. For fish and
fishery products that are
subject to the requirenents
of part 113 or 114 of this
chapter, the HACCP plan need

11
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is produced in accordance
with the requirements of
part 318, subpart G or
381, subpart X, of this
chapter.

part

(c) The contents of the
HACCP pl an. The HACCP pl an
shall, at a m ni num

(1) List the food safety
hazards identified in
accordance w th paragraph
(a) of this section, which

nmust be controlled for each
process.

(2) List the critica
control points for each of

the identified food safety

hazards, including, as
appropri ate:

(i) Critical control points
designed to control food

saf ety hazards that could be
i ntroduced in the
establ i shment, and

(ii) Critical control points
designed to control food

saf ety hazards introduced
outsi de the establishment,

i ncluding food safety
hazards that occur before,
during, and after entry into
the establishnent;

not list the food safety
hazard associated with the
formation of Clostridium
botulinumtoxin in the
finished, hermetically

seal ed container, nor Iist
the controls to prevent that
food safety hazard. A HACCP
pl an for such fish and
fishery products shal
address any ot her food
safety hazards that are
reasonably likely to occur.

(c) The contents of the
HACCP pl an. The HACCP pl an
shall, at a m ni mum

(1) List the food safety
hazards that are reasonably
likely to occur, as
identified in accordance

wi th paragraph (a) of this
section, and that thus nust
be controlled for each fish
and fishery product.

(2) List the critica
control points for each of
the identified food safety

hazards, including as
appropri ate:

(i) Critical control points
designed to control food

saf ety hazards that could be
i ntroduced in the processing
pl ant environnent; and

(ii) Critical control points
designed to control food

saf ety hazards introduced
out si de the processing plant
envi ronnment, including food
saf ety hazards that occur
before, during, and after
har vest ;

(Real i gned from page 1250 as
one of the seven principles
of HACCP). Determine the
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
acceptable level. The
potential hazards that are

reasonably likely to cause
illness or injury in the
absence of their contro
must be addressed in
determ ning CCPs. Conplete

(Realigned 7). Deternmnine
Critical Control Points

(SEE PRI NCI PLE 2): There
may be nore than one CCP at
which control is applied to
address the sane hazard. The
determ nation of a CCP in

t he HACCP system can be
facilitated by the
application of a decision
tree (e.g. Diagram 2, not

i ncluded in this conparison
docurent), which indicates a
| ogi ¢ reasoni ng approach
Application of a decision
tree shoul d be fl exible,

gi ven whet her the operation
is for production,

12
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and accurate identification
of CCPs is fundamental to
controlling food safety
hazards. The information
devel oped during the hazard
analysis is essential for
the HACCP teamin

i dentifying which steps in
the process are CCPs. One
strategy to facilitate the
identification of each CCP
is the use of a CCP decision
tree (Exanpl es of decision
trees are given in
Appendi ces E and F, not

i ncluded in this conparison
docunent). Al though
application of the CCP

deci sion tree can be usefu
in determning if a
particular step is a CCP for
a previously identified
hazard, it is nmerely a too
and not a mandatory el ement
of HACCP. A CCP deci sion
tree is not a substitute for
expert know edge. Critica
control points are | ocated
at any step where hazards
can be either prevented,
elimnated, or reduced to
acceptabl e levels. Exanples
of CCPs may include thernal
processing, chilling,
testing ingredients for
chem cal residues, product
formul ation control, and
testing product for netal
contam nants. CCPs nust be
carefully devel oped and
docunmented. In addition

t hey nust be used only for
pur poses of product safety.
For exanple, a specified
heat process, at a given

sl aught er, processing,
storage, distribution or
other. It should be used for
gui dance when det erm ni ng
CCPs. This exanple of a
decision tree may not be
applicable to al

situations. O her approaches
may be used. Training in the
application of the decision
tree is recommended. If a
hazard has been identified
at a step where control is
necessary for safety, and
no control measure exists at
that step, or any other,
then the product or process
shoul d be nodified at that
step, or at any earlier or

| ater stage, to include a
control nmneasure.

13
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(3) List the critical linmts
t hat nust be nmet at each of

the critical control points.
Critical limts shall, at

m ni mum be designed to
ensure that applicable
targets or performance
st andards established by
FSI'S, and any ot her

requi renent set forth in

this chapter pertaining to

t he specific process or
product, are net;

(3) List the critica
that nust be nmet at each of
the critical

time and tenperature
designed to destroy a

speci fic m crobiol ogi ca

pat hogen, could be a CCP

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

adj ustment 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
that are CCPs. This can be
because of differences in
each facility’s layout,

equi pnent, sel ection of

i ngredi ents, processes

enpl oyed, etc.

(Real i gned from page 1251 as
one of the seven principles
of HACCP). Establish
critical limts (Principle
3): Acritical Iimt is a
maxi mum and/ or nmi ni nrum val ue
to which a biological
chemical, or physica

par anmeter must be controlled
at a CCP to prevent,
elimnate, or reduce to an
acceptable I evel the
occurrence of a food safety
hazard. A critical limt is
used to distinguish between
saf e and unsafe operating
conditions at a CCP

Critical Iimts should not
be confused with operationa
limts, which are
established for reasons

ot her than food safety.

Each CCP will have one or

(Realigned 8). Establish
critical limts for each CCP
(SEE PRINCIPLE 3): Critica
limts nust be specified and
validated if possible for
each Critical Control Point.
In sone cases nore than one
critical limt will be

el aborated at a particular
step. Criteria often used

i ncl ude measurenents of
tenperature, tinme, noisture
level, pH, Aw, avail able

chl orine, and sensory
paraneters such as visua
appearance and texture.
Since the publication of the
decision tree by Codex, its
use has been inpl enmented
many tines for training

pur poses. I n many instances,
while this tree has been
useful to explain the logic

14
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nore control neasures to
assure that the identified
hazards are prevented,
elimnated, or reduced to
acceptable levels. Each
control measure has one or
nore associated critica
limts. Critical limts my
be based on factors such as:
tenperature, tinme, physica
di mensions, humdity,

noi sture |evel, water
activity (ay, pH titratable
acidity, salt concentration,
avail abl e chlori ne,

vi scosity, preservatives, or
sensory informati on such as
aroma and vi sual appearance.
Critical limts nmust be
scientifically based. For
each CCP, there is at |east
one criterion for food
safety that is to be net.

An exanple of a criterionis
a specific lethality of a
cooki ng process such as a 5D
reduction in Sal nonell a.

The critical limts and
criteria for food safety may
be derived from sources such
as regul atory standards and
gui delines, literature
surveys, experimenta
results, and experts. An
exanpl e is the cooking of
beef patties (Appendi x B not
included in this conparison
docunent). The process
shoul d be designed to ensure
the production of a safe
product. The hazard

anal ysis for cooked neat
patties identified enteric
pat hogens (e.g.
verotoxigenic E. coli such

and depth of understandi ng
needed to determne CCPs, it
is not specific to all food
operations, e.g. slaughter,
and therefore it should be
used in conjunction with
prof essi onal judgenent, and
nmodi fied in some cases.
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as E. coli O157:H7, and

sal nonel | ae) as significant
bi ol ogi cal hazards.
Furthernore, cooking is the
step in the process at which
control can be applied to
reduce the enteric pathogens
to an acceptable level. To
ensure that an acceptable

I evel is consistently

achi eved, accurate

i nformati on i s needed on the
probabl e nunber of the

pat hogens in the raw
patties, their heat

resi stance, the factors that
i nfl uence the heating of the
patties, and the area of the
patty that heats the

sl owest. Collectively, this
i nformati on forns the
scientific basis for the
critical limts that are
established. Some of the
factors that may affect the
thermal destruction of
enteric pathogens are listed
in Table 2 (not included in
this conpari son docunent).
In this exanple, the HACCP
team concl uded that a

t hermal process equival ent
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,

t he HACCP team for one
facility determined that it
woul d be necessary to
establish critical limts
for the oven tenperature and
hum dity, belt speed (tine
in oven), patty thickness
and conposition (e.g., al
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beef, beef and other

i ngredi ents). Control of
these factors enables the
facility to produce a w de
variety of cooked patti es,
all of which will be
processed to a m ni mum
internal tenperature of 155°
for 16 seconds. |n another
facility, the HACCP t eam may
concl ude that the best
approach is to use the
internal patty tenperature
of 155° and hold for 16
seconds as critical limts.
In this second facility the
internal tenperature and
hold tine of the patties are
nonitored at a frequency to
ensure that the critica
limts are constantly nmet as
they exit the oven. The
exanple given in Table 2
(not included in this
conpari son document) applies
to the first facility.

(4) List the procedures, and
the frequency wi th which
those procedures will be
performed, that will be used
to monitor each of the
critical control points to
ensure conpliance with the
critical limts;

(4) List the procedures,
and frequency thereof,
be used to nonitor
of the critical
points to ensure conpliance
with the critica

(Real i gned from page 1251 as
one of the seven principles
of HACCP). Establish
noni t ori ng procedures
(Principle 4): NMonitoring
is a planned sequence of
observati ons or measurenents
to assess whether a CCP is
under control and to produce
an accurate record for
future use in verification.
Monitoring serves three main
purposes: First, nmonitoring
is essential to food safety
managenment in that it
facilitates tracking of the
operation. If nonitoring

i ndicates that there is a
trend toward | oss of

9. Establish a nmonitoring
system for each CCP ( SEE

PRI NCI PLE 4): Mbnitoring is
t he schedul ed neasurenment or
observation of a CCP
relative to its critical
limts. The nonitoring
procedures nust be able to
detect | oss of control at
the CCP. Further,

nmoni toring should ideally
provide this information in
time to nake adjustnments to
ensure control of the
process to prevent violating
the critical limts. Were
possi bl e, process

adj ust rents shoul d be nade
when nonitoring results
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control, then action can be
taken to bring the process
back into control before a
deviation froma critica
limt occurs. Second,
nmonitoring 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 ati on occurs, an
appropriate corrective
action nust be taken.
Third, it provides witten
docunentation for use in
verification. An unsafe
food may result if a process
is not properly controlled
and a devi ati on occurs.
Because of the potentially
serious consequences of a

critical limt deviation,
nmoni tori ng procedures nust
be effective. Ideally,

nmoni tori ng shoul d be

conti nuous, which is
possible with many types of
physi cal and chem ca

met hods. For exanple, the
tenperature and tine for the
schedul ed thermal process of
| ow-aci d canned foods is
recorded continuously on

t enperature recording
charts. |If the tenperature
falls bel ow t he schedul ed
tenperature or the tine is

i nsufficient, as recorded on
the chart, the product from
the retort is retained and
the di sposition determ ned
as in Principle 5.

Li kewi se, pH neasurenment nmay
be perfornmed continually in

indicate a trend towards

| oss of control at a CCP
The adj ustnents shoul d be
taken before a deviation
occurs. Data derived from
nmoni toring nust be eval uated
by a designated person with
know edge and authority to
carry out corrective actions
when indicated. |If
monitoring is not

conti nuous, then the anpunt
or frequency of nonitoring
nmust be sufficient to
guarantee the CCP is in
control. Most nonitoring
procedures for CCPs will
need to be done rapidly
because they relate to on-
line processes and there
will not be tinme for |engthy
anal ytical testing.

Physi cal and cheni cal
measurenents are often
preferred to microbiol ogi cal
testing because they may be
done rapidly and can often

i ndi cate the m crobiol ogi ca
control of the product. Al
records and docunents
associated with nonitoring
CCPs nust be signed by the
person(s) doing the

noni toring and by a
responsi bl e revi ewi ng
official (s) of the conpany.
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fluids or by testing each
bat ch before processing.
There are many ways to
nonitor critical limts on a
conti nuous or batch basis
and record the data on
charts. Continuous
nonitoring is always
preferred when feasible.

Moni tori ng equi prent nust be
carefully calibrated for
accuracy. Assignnment of the
responsi bility for
nonitoring is an inportant
consi deration for each CCP
Speci fic assignments wll
depend on the nunber of CCPs
and control neasures and the
conpl exity of nonitoring.

Per sonnel who nonitor CCPs
are often associated with
production (e.g., line
supervi sors, selected line
wor kers, and mai ntenance
personnel ) and, as required,
quality control personnel
Those individual s nust be
trained in the nmonitoring
techni que for which they are
responsi ble, fully

under stand t he purpose and

i mportance of nonitoring, be
unbi ased in nmonitoring and
reporting, and accurately
report the results of
monitoring. In addition
enpl oyees shoul d be trained
in procedures to foll ow when
there is a trend toward | oss
of control so that

adj ustments can be nmade in a
timely manner to assure that
t he process remai ns under
control. The person
responsi bl e for nmonitoring
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nmust al so i nmedi ately report
a process or product that
does not neet critica
limts. Al records and
docunents associated with
CCP nonitoring should be
dated and signed or
initialed by the person
doi ng the nmonitoring. Wen
it is not possible to
nonitor a CCP on a
continuous basis, it is
necessary to establish a
nmoni toring frequency and
procedure that will be
reliable enough to indicate
that the CCP is under
control. Statistically
desi gned data col |l ection or
sanmpl i ng systens |end

t hensel ves to this purpose.
Most nonitoring procedures
need to be rapid because
they relate to on-Iline,
“real -time” processes and
there will not be time for
| engt hy anal ytical testing.
Exanpl es of nonitoring
activities include visua
observati ons and neasurenent
of tenperature, tine, pH
and noisture |evel.

M crobi ol ogi cal tests are
sel dom effective for

nmoni tori ng because of their
ti me-consum ng nature and
probl enms with assuring

det ection of contani nants.
Physi cal and chem ca
nmeasurements are often
preferred because they are
rapi d and usually nore
effective for assuring
control of m crobiol ogica
hazards. For exanple, the
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(5) Include all corrective
actions that have been

devel oped in accordance with
Sec. 417.3(a) of this part,
to be followed in response
to any deviation froma
critical limt at a critica
control point; and

(5) Include any corrective
action plans that have been
devel oped in accordance with
Sec. 123.7(b), to be
followed in response to
deviations fromcritica
limts at critical contro
poi nts;

safety of pasteurized mlKk
i s based upon neasurenents
of tinme and tenperature of
heating rather than testing
the heated mlk to assure

t he absence of surviving
pat hogens. Wth certain

f oods, processes,

i ngredi ents, or inports,
there may be no alternative
to m crobi ol ogical testing.
However, it is inmportant to
recogni ze that a sanpling
protocol that is adequate to
reliably detect |ow levels
of pathogens is sel dom
possi bl e because of the

| arge nunber of sanples
needed. This sanpling
[imtation could result in a
fal se sense of security by
t hose who use an inadequate
sanmpling protocol. In
addition, there are
technical limtations in
many | aboratory procedures
for detecting and
gquantitating pathogens

and/ or their toxins.

(Real i gned
one of the
of HACCP) .
corrective
(Principle

from page 1252 as
seven principles
Est abl i sh
actions
5): The HACCP
system for food safety
managenment is designed to
i dentify health hazards and
to establish strategies to
prevent, elimnate, or
reduce their occurrence.
However, ideal circunstances
do not always prevail, and
devi ations from established
processes may occur. An

10. Establish corrective
actions (SEE PRI NCI PLE 5):
Specific corrective actions
must be devel oped for each
CCP in the HACCP systemin
order to deal with

devi ati ons when they occur.
The actions nust ensure that
the CCP has been brought
under control. Actions
taken nust al so include
proper disposition of the
affected product. Deviation
and product disposition
procedures nust be

21




Table 2: HACCP Principles Side-By-Side

FSIS

FDA

NACMCF

CODEX

(6) Provide for a
recor dkeepi ng system t hat
docunents the nonitoring of

(Realigned 7). Provide for
a recordkeepi ng system t hat
docurments the nonitoring of

i mportant purpose of
corrective actions is to
prevent foods that nmay be
hazar dous from reachi ng
consunmers. \here there is a
devi ation from established
critical limts, corrective
actions are necessary.
Therefore, corrective
actions should include the
following elenents: (a)
deternine and correct the
cause of nonconpliance; (b)
determ ne the disposition of
nonconpl i ant product; and
(c) record the corrective
actions that have been
taken. Specific corrective
actions should be devel oped
i n advance for each CCP and
i ncluded in the HACCP pl an.
As a minimum the HACCP pl an
shoul d specify what is done
when a devi ati on occurs, who
is responsible for

i npl emrenting the corrective
actions, and that a record
of the actions taken will be
devel oped and nmi nt ai ned.

I ndi vi dual s who have a

t hor ough under st andi ng of
the process, product, and
HACCP pl an shoul d be
assigned the responsibility
for oversight of corrective
actions. As appropriate,
experts may be consulted to
review the information

avail able and to assist in
determ ning disposition of
nonconpl i ant product.

(Real i gned from page 1253 as
one of the seven principles
of HACCP). Establish

docunented in the HACCP
record keepi ng.

(Realigned 12). Establish
Docunent ati on and Record
Keepi ng (SEE PRI NCI PLE 7):
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the critical control points. the critical control points. record- keepi ng and Efficient and accurate
The records shall contain The records shall contain docunent ati on procedures record keeping is essenti al

t he actual val ues and
observations obtai ned during
noni tori ng.

the actual val ues and
observati ons obtai ned during
noni t ori ng.

(Principle 7): Generally,

t he records maintained for

t he HACCP System shoul d
include the following: 1

A sunmary of the hazard

anal ysis, including the

rati onal e for determ ning
hazards and contro

nmeasures. 2. The HACCP
Plan (listing of the HACCP
t eam and assi gned

responsi bilities;
description of the food, its
di stribution, intended use,
and consuner; verified flow
di agram; HACCP Pl an Sunmary
Tabl e that includes
information for: (Steps in
the process that are CCPs;
the hazard(s) of concern;
critical limts;
nmoni t ori ng*; corrective
actions*; verification
procedures and schedul e*;
record- keepi ng procedures*.
[* A brief sunmary of
position responsible for
performng the activity and
the procedures and frequency
shoul d be provided.] Table
4 (not included in this
conpari son docunment) is an
exanpl e of the format for a
HACCP pl an sunmery tabl e.

3. Support docunentation
such as validation records.
4. Records that are
generated during the
operation of the plan.
Exampl es of HACCP records
are given in Appendix H (not
i ncluded in this conparison
docunent) .

to the application of a
HACCP system  HACCP
procedures shoul d be
docunented. Docunentation
and record keepi ng should be
appropriate to the nature
and size of the operation.
Docunent ati on exanpl es are:
Hazard anal ysis; CCP
determ nation; critica
limt determnmination. Record
exanpl es are: CCP

noni toring activities;

devi ati ons and associ at ed
corrective actions;

nmodi fications to the HACCP
system An exanple of a
HACCP wor ksheet is attached
as Diagram 3 (not included
in this conparison
docunent).
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(7) List the verification
procedures, and the
frequency with which those
procedures will be
performed, that the
establishment will
accordance with Sec.
of this part.

use in
417. 4

(realigned) (6) List the

verification procedures,
frequency thereof, that
the processor will use in

accordance with Sec.
123.8(a);

and

(Real i gned from page 1252 as
one of the seven principles
of HACCP). Establish
verification procedures
(Principle 6): Verification
is defined as those
activities, other than

nmoni toring, that determ ne
the validity of the HACCP
plan and that the systemis
operating according to the
pl an. The National Acadeny
of Sci ences pointed out that
the maj or infusion of
science in a HACCP system
centers on proper
identification of the
hazards, critical contro
points, critical linmts,
instituting proper
verification procedures.
These processes shoul d take
pl ace during the devel opnent
and i npl ementation of the
HACCP pl an and mai nt enance
of the HACCP system An
exanple of a verification
schedule is given in Table 3
(not included in the

conmpari son docunent). One
aspect of verification is
eval uati ng whet her the
facility’s HACCP systemis
functioning according to the
HACCP pl an. An effective
HACCP systemrequires little
end- product testing, because
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

and

(Realigned 11). Establish
verification procedures

( SEE PRI NCI PLE 6):

Est abl i sh procedures for
verification. Verification
and audi ti ng met hods,
procedures and tests,

i ncl udi ng random sanpl i ng
and anal ysis, can be used to
deternmine if the HACCP
systemis working correctly.
The frequency of
verification should be
sufficient to confirmthat
the HACCP systemis working
effectively. Exanples of
verification activities

i nclude: Review of the
HACCP systemand its
records; review of

devi ati ons and product

di spositions; confirmation
that CCPs are kept under
control. \Ahere possible,
val i dation activities should
i ncl ude actions to confirm
the efficacy of all elenents
of the HACCP pl an.
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HACCP pl an, verification
that the HACCP plan is being
correctly foll owed, and

revi ew of CCP nonitoring and
corrective action records.
Anot her inportant aspect of
verification is the initia
val i dati on of the HACCP pl an
to deternmine that the plan
is scientifically and
technically sound, that al
hazards have been
identified, and that if the
HACCP pl an is properly

i mpl enented these hazards
will be effectively
controlled. Informtion
needed to validate the HACCP
pl an often include (1)
expert advice and scientific
studies and (2) in-plant
observations, neasurenents,
and eval uations. For
exanpl e, validation of the
cooki ng process for beef
patties should include the
scientific justification of
the heating tinmes and
tenperatures needed to
obtain an appropriate
destruction of pathogenic

nm croorgani sms (i.e.

enteric pathogens) and
studies to confirmthat the
condi tions of cooking will
deliver the required tine
and tenperature to each beef
patty. Subsequent

val i dations 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;
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a significant product,
process, or packagi ng change
occurs; or new hazards are
recogni zed. In addition, a
peri odi ¢ conprehensive
verification of the HACCP
system shoul d be conduct ed
by an unbi ased, independent
authority. Such authorities
can be internal or externa
to the food operation. This
shoul d include a technica
eval uation of the hazard
anal ysis and each el ement of
t he HACCP plan as well as
on-site review of all flow
di agranms and appropriate
records from operation of
the plan. A conprehensive
verification is independent
of other verification
procedures and nust be
performed to ensure that the
HACCP plan is resulting in
the control of the hazards.
If the results of the

conpr ehensi ve verification
identifies deficiencies, the
HACCP t eam nodi fi es the
HACCP pl an as necessary.
Verification activities are
carried out by individuals
within a conpany, third
party experts, and

regul atory agencies. It is
i mportant that individuals
doi ng verification have
appropriate technica
expertise to performthis
function. The role of

regul atory and industry in
HACCP was further described
by the NACMCF. Exanples of
verification activities are
i ncl uded as Appendi x G (not
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included in this conparison
docunent) .
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