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Overhead 1

Objective:

In this module, you will learn:

« How monitoring is defined.

« Why monitoring is needed.

« How to design a monitoring system.

« What methods and equipment are used for monitoring critical limits.
« How often monitoring should be performed.

« Who should monitor.

Monitoring is important to ensure that the critical limits are consistently met.

Overhead 2

Principle 4:
Establish monitoring procedures.

Overhead 3

Definition:
Monitor: to conduct a planned sequence of observations or measure-

ments to assess whether a CCP is under control and to produce an
accurate record for future use in verification.

Continued
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* Purpose for Monitoring
Overhead 4

MONITORING
Purpose of Monitoring:

« To track the operation of the process and enable the identification

of trends toward a critical limit that may trigger process
adjustments,

« To identify when there is loss of control (a deviation occurs at
a CCP).

« To provide written documentation of the process control system.

Monitoring is the process that the operator relies upon to maintain control
at a CCP. Accurate monitoring indicates when thereis aloss of control at
aCCP and a deviation from a critical limit. When acritical limit is
compromised, a corrective action is needed. The extent of the problem
needing correction can be determined by reviewing the monitoring
records and finding the last recorded value that meets the critical limit.

Monitoring also provides a record that products were produced in
compliance with the HACCP plan. Thisinformation is useful in the
verification of the HACCP plan as discussed in Principle 7.

* Design of a Monitoring System

The control measures discussed in Principle 1 and the critical limits
discussed in Principle 3 are intended to control the hazards at each CCP,
The monitoring procedures are used to determine if the control measures
are being enacted and the critical limits are being met. Monitoring
procedures must identify:

» What will be monitored. (Column 4)

* How the critical limits and control measures will be monitored.
(Column 5)

* How frequently monitoring will be performed. (Column 6)

» Who will perform the monitoring. (Column 7)
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HACCP Plan Form

Monitoring:

1. 2 3 4 567 8.
CCP| Hazard | Crifical Monitoring Corrective | Verification | Records

What How Frequency Who ACHOH(S)

Specify the monitoring procedures for each CCP.

Overhead 6

MONITORING

« What: usually a measurement or observation to assess if the CCP
is operating within the critical limit.

« How: usually physical or chemical measurements (for quantitative
critical limits) or observations (for qualitative critical limits).
Need:s to be real-time and accurate.

« When (frequency): can be continuous or intermittent.

« Who: someone trained to perform the specific monitoring activity.

Overhead 7

What will be Monitored?

* What will be Monitored

Monitoring may mean measuring a characteristic of the product or of the
process to determine compliance with a critical limit.

Examples include:

» Measurement of cold-storage compartment temperature when critical
for temperature-sensitive ingredients.

» Measurement of the pH of an acidifying ingredient when critical for the
production of an acidified food.

» Measurement of line speed when critical to adequate cooking or
chilling processes.

Continued
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Notes: Monitoring may aso involve observing if a control measure at a CCP is
being performed.

Examples include:

* Checking that a vendor’s certificate accompanies a lot of raw material.

» Checking the harvest area listed on a tag attached to a container of raw
molluscan shellfish to ensure harvest from approved waters.

What will be monitored islisted in column 4 of the HACCP plan form.

Overhead 8

How Critical Limits and Control Measures

will be Monitored

Explanatory Note: * How Critical Limits and Control Measures will be Monitored

The length of time between Monitoring must be designed to provide rapid (real-time) results. Thereis
monitoring checks will directly no time for lengthy analytical testing because critical limit failures must
affect the amount of rework or be detected quickly and an appropriate corrective action instituted before
product loss when a critical- distribution.

limit deviation is found. o : o
imit deviation is found Microbiological testing is seldom effective for monitoring CCPs. Very

often the analytical methods are lengthy. Additionaly, to do a statistically
adequate job of finding pathogenic organisms at levels that may cause
ilIness, large sample sizes are usually needed.

Physical and chemica measurements are preferred monitoring methods
because testing can be done rapidly. Physical and chemical measurements
(e.g., pH, time, temperature) can often be related to the microbiological
control asillustrated by the fried-fish example in Principle 3. Examples
of physical- and chemical-measurement monitoring at a CCP follow:

¢ Time and temperature. This combination of measurementsiis often
used to monitor the effectiveness for destroying or controlling the
growth of pathogenic bacteria. By processing afood at a set
temperature for a set time, pathogenic bacteria can be destroyed.
For example, pasteurized crabmeat (in a 401 x 301 can) should be
heated to a container-core temperature of 185 F for one minute. This
is usually assured by monitoring the temperature of a heated water
bath and by monitoring the time that the product is held therein. In
addition, pathogens can be controlled by minimizing exposure of a
food to the critical pathogen growth temperatures between 40 F and
140 F. This can be achieved through rapid heating and/or cooling of
the product through these critical temperatures and maintaining
temperatures below 40 F or above 140 F during storage. For
example, monitoring should be performed to determine the
cumulative exposure of crabmeat to temperatures between 40 F and
140 F during the processing.
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*  Water Activity (o). Pathogen growth can be controlled by limiting
water activity — the amount of water available for microbial growth.
For example, drying products to awater activity below 0.85 stops
pathogen growth. In this case, samples may be collected during
the drying process and tested for water activity. The process
is completed when g, falls below 0.85. Processors may monitor
temperature, time and flow if the rate of drying under these
conditions is known to achieve an 0.85 a,, at the end of the process.

* Acidity (pH). Pathogen growth can be controlled by limiting the pH
of the product to alevel that does not allow growth. For instance, the
growth of Clostridium botulinum, which leads to botulism, is
controlled in acidified products by adding acid to lower the pH to 4.6
or below. In this case, the pH of an acidifying agent may be
monitored before it is added to a batch. Recording the pH of the
finished product is not a good monitoring tool because a few
days must pass before the finished product’s pH reaches equilibrium.

»  Sensory examination. Thisisameans of testing for decomposition
that may result in food-safety hazards such as histamine development.
The type and intensity of the odor gives the examiner an indication of
the time/temperature abuse that could result in histamine develop-
ment.

The selection of the monitoring equipment is amajor consideration during
development of a HACCP plan. Equipment used for monitoring CCPs
varies with the attribute being monitored. Examples of monitoring
equipment include:

o thermometers,

» clocks,

* scales,

pH meters,

water activity meters and

chemical analytical equipment.

The equipment chosen for monitoring at the CCP must be accurate to
ensure control of the hazard. The variability of the monitoring equipment
should be considered when setting the critical limit. For example, if a
minimum internal temperature of 145 F is necessary to kill pathogensin
aproduct and the thermometer has an accuracy of + 2 F, then the critical
limit should be set no lower than 147 F. Periodic calibration or standard-
ization is necessary to ensure accuracy. Thisis further discussed in
Chapter 11.

How monitoring will be performed is recorded in column 5 of the
HACCP plan form.

Continued

Notes:



Chap 8 - Principle 4: Critical Control Point Monitoring

Notes: Overhead 9

Monitoring Frequency

* Monitoring Freguency

Monitoring can be continuous or noncontinuous. Where possible,
continuous monitoring should be used. Continuous monitoring is possible
for many types of physical and chemical parameters. Examples of
continuous monitoring include:

* Thetime and temperature of a batch pasteurization process for
crabmeat may be continuously monitored and recorded on atempera
ture-recording chart.

» Each package of frozen, mechanically-cut fish blocks may be passed
under ametal detector.

A monitoring instrument that produces a continuous record of the
measured value will not control the hazard on its own. The continuous
record needs to be observed periodically and action taken when needed.
This too is a component of monitoring. The length of time between
checks will directly affect the amount of rework or product loss when a
critical-limit deviation is found. In all cases, the checks must be per-
formed in time to ensure that irregular product is isolated before ship-
ment.

When it is not possible to monitor a CCP on a continuous basis, it is
necessary for the monitoring interval to be short to detect possible
deviations from critical limits or operating limits.

The frequency of noncontinuous monitoring should be partially deter-
mined from historical knowledge of the product and process. Questions
that will help determine the correct frequency include:

» How much does the process normally vary (i.e., how consistent is the
data)? If the data varies considerably, the time between monitoring
checks should be short.

* How close are the normal valuesto the critical limit? If the normal
values are close to the critical limit, the time between monitoring
checks should be short.

» How much product is the processor prepared to risk if the
critical limit is exceeded?

Examples of potential noncontinuous monitoring include:

 Temperature checks of batter on a breading line at specified time
intervals.

* Routine, daily checks for properly iced fish.

* Periodic sensory examination for decomposition in histamine-
forming seafood.
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Who will Monitor?

* Who will Monitor?

Assignment of the responsibility for monitoring is an important consider-
ation when developing a HACCP plan.

Individuals assigned to CCP monitoring can be:
* Line personnel,

* Equipment operators,

* Supervisors,

» Maintenance personnel or

* Quality-assurance personnel.

Monitoring by line personnel and equipment operators can be advanta-
geous since they are continuously viewing the product and/or equipment
and can readily observe changes from the norm. Also, including line
personnel in HACCP activities has the advantage of building a broad base
of understanding and commitment to the HACCP program.

Those responsible for monitoring a CCP should:

* Betrained in the CCP monitoring techniques.

Fully understand the importance of CCP monitoring.

Have ready access to the monitoring activity.

Accurately report each monitoring activity.

Immediately report critical-limit infractions so that immediate
corrective actions (Principal 5) can be taken.

The monitor’s duties should require that all unusual occurrences and
deviations from critical limits be reported immediately to make sure
adjustments and corrective actions are made in a timely manner. All
records and documents associated with CCP monitoring must be signed
or initialed by the person doing the monitoring.

The monitoring procedures for each of the critical limits identified in
Principle 3 for the IQF cooked-shrimp are contained in the attached
HACCP plan.

Who will perform the monitoring will be recorded in column 7 of the
HACCP plan form.

87



Chap 8 - Principle 4: Critical Control Point Monitoring

'8pIN9 [01U0Y Pue Sp.EZeH S1oNPoId ABUSIH U UsIH Syd4 Ul paureluod souepinb yim 1usisisuod A|jny aq 1ou Aew SPPOA

o1jgnd [eJousB ‘anJes pue MeyL  -JWINSUOD Pue as( pepuslu|

ARQ

aInfeubis

Uszol4 uonnguisiqg pue sbelols Jo poyp N

duuius paulenep pue pajeed ‘'ssajpeal) ‘ezoly pue peyoo  uondiasaq 1Npokd

VSN DRUWUY SSaIppY Wi

00 dWLYS Ogy BWeN Wi

18009
ybno.yy 1pq uo
pece(d yoope
10 JuBlBAOW
'Sy0eya Ajinoy “Ajanoy ay) Buiwn
au wioyed pe.0} oW Agawn
[/IM 00D W1} 400D 000 JOJUO o awin %00)
‘IBRwowssy} (Spuodes
BuipJosel SYBYI [ensIA BpioR) GT 10} 4 GPT JO
-snonunuod Alinoy yim aInekdwe) aineskedwe) eusl
ayy uelboid Asnonunuod snonunuod e WNWIUIL 8A81yTe
[|m Josinldns pe.o}uoW UM ainfese aInfesedwse) 01) SaInuIW 38,y suafioyred
[03u09-A11ENO) « ainesedwe) « | -dwey Jojuop 00D 10} 4212 B 00D LRI JO AIANG 100D
oym fousnba i MOH UM aInsea |\
(s)uonoy [03u0D Yoes Io} (d22) uid
spJojey uo1Tealjl A 8AI1109.110) Burionuo SHWIT [N spiezeH uealiubis | joJuo) oty
(or) ®) ®) 0 ©) © (v) © @ 03]
dwyg paxoo)

*0) dwiniys >ay

Wwio- Uejd dODVH - «AUO sasodind aAfresisn||] Jo4 ‘3 TdINY X3



Chap 8 - Principle 4: Critical Control Point Monitoring

'9pIND 0.1U0D PUE SPIEZEH SINPOId AIBUSIH PUE USIH S/ Ul PAURIU0D 30UEPING Y)m JUBISISU0D A|In} g 10U KBl SPPOIA

S| N1 o

|Moedybiem yim aaue||dwod ainsse o3 A

Jessa0au Butioyuow

ayl jo co_toa ealke

dors BuineasI 8yl e

Bu1usaos 1onpoud wiouj sinsal ‘ajdurexa iyl U BI0N

‘dwiys uezouy
lojseylyns
10 30USSGR
ewduys ol ap 10} UOITRIR[09P
Ao Yauo RIddns jo BI|ddns
RIsew )0Q « | ‘dwys Uszol o UOIRARS]Q » ‘BuInBIRI 1Y o
Sa)ins Jo
90ussaud o)
fBssan 191 0} dwiys
Jad sajdues Usal} Jo pssan
ceib-o0.y) )l Uoes a|dures
Jalsew yo0q « | ‘dwiiys ysaiq4 o | duyns pidey . ‘Buinpdsl 1Y
‘Rinusp!
1onpoud yym
uorese|oap uoree|oap
YorRW pue NS sur) 9ouasald
padeidai st jjo1  [aulj Bunjoed ® -U09,, 10} 08D 3Jeo9p Isnw 1wabe Buniyns
losjnsedns Poe| e s panss| spde| ‘9fess pae| | webe Buniyins enpisal Pa.e[03PUN W0L poe1
Buiyded « |yJes pae|auQ » |esuwexg s | poedybemiy « | Buiueuod onpod ||y | uondess adA-oibie| |y YIed /b
oym fouanba 14 MOH TeyMm ainsea |
(s)uonoy [043u0D yoes loj (d00) wuied
Splodey uo1Teal}l oA BA11991100 Butionuo SHWIT [eINID sprezeH Jeolubis | 010D IO
(on) ®) ® )] ) @ () € @ 03]
dwyg paxoo)

*0) dwiays d>gv
w04 Ueld dOJVH - «AJuQ sesodind aAiessn||| Jo4 3 1dINYX3

89



Chap 8 - Principle 4: Critical Control Point Monitoring

Notes:

20



