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Preface

This book has been prepared with three objectives. First, the book is intended
to be used as a textbook for students taking a college- or university-level
food quality assurance or food quality management course for the first time.
The author’s primary objective was to compile information that food science
students are expected to be familiar with as part of their college or university
program, before they seek career positions in the food industry. Second, it
is expected that the book will be used by food plant employees who have
not had prior training in food quality and food safety. Third, the book will
be useful to food industry quality practitioners who need to become familiar
with updated information relating to their work, including the evolution of
principles, practices, and terminology in food quality assurance and food
quality management.

There have been substantial changes in food industry quality and safety
practices since the beginning of the 1990s. These changes have been driven
primarily by the adoption of the Hazard Analysis Critical Control Point
(HACCP) system for ensuring food safety worldwide, as well as the wide-
spread use of the International Organization for Standardization’s quality
standard (ISO 9001:2000) by various industry sectors, including the food
industry. Consequently, it has become essential for students preparing for
careers in the food industry to learn about these systems as part of the
curricula in their university or college programs.

The contents of this textbook are devoted primarily to food quality
systems and food safety systems. The goal is to introduce the principles,
practices, and vocabulary of food quality and food safety in a manner that
is understandable to a college or university food science and technology
student, as well as to a novice to the area of food quality and food safety.

The primary sources of information for the book are recent versions of
documents available to the public from recognized international and national
organizations. These include the Codex Alimentarius Commission, the ISO,
the American Society for Quality, and the National Advisory Committee for
Microbiological Criteria for Foods. In addition, information contained in
documents of various government regulatory agencies responsible for food
quality and food safety in North America have been used.
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The book presents the principles and practices of food industry good
manufacturing practices (GMPs), HACCP, and the ISO 9000 quality man-
agement system standards.
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chapter one

Vocabulary of food quality
assurance

1.1 Introduction

This chapter introduces the vocabulary of food quality assurance. The terms
and phrases defined and explained here are the common vocabulary of food
quality and food safety. Knowing and understanding the vocabulary and
technical language of a field is essential for any area of study.

The international recognition of systems for food safety and for quality
management has resulted in the need to adopt terminology that can be
interpreted in a uniform and consistent manner. The systems for food safety
and for quality management that have been adopted by international orga-
nizations such as the Codex Alimentarius Commission and the International
Organization for Standardization (ISO) have been based on fundamental
principles developed by recognized experts or recognized scientific or pro-
fessional organizations. As a result, there is now standardized vocabulary
in the field of food quality assurance.

When the ISO revised the international quality management system
standards in 2000, a section of the ISO 9000:2000 standard was devoted to
vocabulary. The definitions in the ISO 9000:2000 standard are the most cur-
rent and widely accepted definitions. In the area of food safety, the Codex
Alimentarius Commission has defined terms used in the internationally
recognized hazard analysis critical control point (HACCP) system. These
definitions are the most widely accepted internationally and are similar to
— and in many cases, identical to — the definitions of the National Advisory
Committee on Microbiological Criteria for Foods (NACMCE).

The role of the various organizations in promoting the use of a consistent
vocabulary in systems for food quality and food safety is recognized in this
chapter. In general, the definitions and explanations given are those of the
ISO, the American Society for Quality (ASQ), the Codex Alimentarius Com-
mission and NACMCEF. The definitions and explanations of terms and
phrases as they are stated by these four organizations are provided here in
alphabetical order, with permission.
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2 Food Quality Assurance: Principles and Practices

1.2 Definitions and explanation of terms’

Acceptable quality level (AQL) In a continuing series of lots, a quality level
that, for the purpose of sampling inspection, is the limit of satis-
factory process average (QP, 2002).

The AQL is used in acceptance sampling of product lots. It can
also be expressed as the maximum percent defective that can be
considered satisfactory for the average of the process that is pro-
ducing several lots of a product.

Acceptance sampling Procedure by which a decision to accept or reject a
lot is based on the results of inspection of samples (ASQ, 1998).

American Society for Quality (ASQ) A professional, not-for-profit associ-
ation that develops, promotes, and applies quality-related infor-
mation and technology for the private sector, government, and
academia (QP, 2002).

ASQ is the largest professional association for practitioners in
the quality field. Its activities include offering the following certi-
fication programs to quality professionals: Certified Mechanical
Engineer, Certified Quality Auditor (CQA), Certified Quality Au-
ditor (CQA)-Biomedical, Certified Quality Auditor (CQA)-Hazard
Analysis Critical Control Point (HACCP), Certified Quality Engi-
neer (CQE), Certified Quality Improvement Associate (CQIA), Cer-
tified Quality Manager (CQM), Certified Quality Technician (CQT),
Certified Reliability Engineer (CRE), Certified Six Sigma Black Belt
(CSSBB), Certified Software Quality Engineer (CSQE).

Assignable cause Those observations of a process measurement that are not
randomly caused (ASQ, 1998). A name for the source of variation
in a process that is not due to chance and, therefore, can be iden-
tified and eliminated. Also called special cause (QP, 2002).

Assignable causes can be identified by use of control charts.

Attributes (method of) A measurement of quality consisting of noting the
presence (or absence) of some characteristic or attribute in each of
the units in a group under consideration, and counting how many
units do (or do not) possess the quality attribute or how many such
events occur in the unit, group, or area (ASQ, 1998). See also:
variables.

“Source: “Quality Glossary.” ASQ Quality Progress, July 2002, Pages 49-61. Reprinted with
permission. Source: ASQ Food, Drug, and Cosmetic Division. 1998. Food Processing Industry
Quality System Guidelines. Milwaukee, WI: ASQ Quality Press. Reprinted with permission. From
the Food and Agriculture Organization of the United Nations, Codex Alimentarius, 1997 Basic
Texts on Food Hygiene, Codex Alimentarius Commission, Joint FAO/WHO Food Standards
Program, Rome. From ISO 9000: 2000 International Standard, 2nd ed., 2002-12-15, Quality man-
agement systems — fundamentals and vocabulary. 1SO, Geneva. From ]. Food Prot., 61, 9, 1998,
1246-1259.
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Chapter one:  Vocabulary of food quality assurance 3

Audit Systematic, independent, and documented process for obtaining au-
dit evidence and evaluating it objectively to determine the extent
to which audit criteria are fulfilled (ISO 9000:2000).

Common types of audits in the food industry are audits of
quality management systems, audits of good manufacturing prac-
tices (GMP audits), and audits of the hazard analysis critical control
point system (HACCP audit). GMP audits and HACCP audits are
food safety audits and are frequently conducted in food companies
by government regulatory agencies. Internal audits are commonly
carried out within a food company for the benefit of the company.
Internal audits are first-party audits. External audits are also com-
mon in the food industry. An external audit conducted in a food
company by a customer, or on behalf of the customer, for the benefit
of the customer is a second-party audit. An external audit carried
out by an organization that is independent of both the company
and the customer is a third-party audit. A registration audit is a
third-party audit carried out for the purpose of registering the
company to a recognized standard, such as the ISO 9001:2000 qual-
ity management system standard.

Auditee Organization being audited (ISO 9000:2000).
For an internal audit, the auditee is commonly a department,
section, or sector that is being audited. For an external audit, the
auditee is the company that is being audited.

Auditor A person with the competence to conduct an audit (ISO 9000:2000).
For an internal audit, the auditor is appointed by the company’s
management. For an external audit, the auditor is appointed by
the organization responsible for conducting the audit. For all types
of audits, an auditor must have the necessary qualifications to
conduct the audit. The person who performs an audit of a process
must not be involved in the activities of the process; this ensures
that the audit is an independent process.

Audit client Organization or person requesting an audit (ISO 9000:2000).
For example, in the case of a second-party audit of an organization,
done by someone on behalf of a customer, the audit client is the
customer.

Audit conclusion Outcome of an audit provided by an audit team after
consideration of the audit objectives and all audit findings (ISO
9000:2000).

The audit conclusions are contained in the audit report after the
completion of an audit. In general, when there is more than one
person on the audit team, the lead auditor on the audit team is
responsible for providing the audit conclusions.
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Audit criteria Set of policies, procedures, or requirements used as a refer-
ence (ISO 9000:2000).

Audit evidence Records, statements of fact, or other verifiable information
relevant to the audit criteria (ISO 9000:2000).

Audit evidence is obtained by an auditor during an audit by
examination of records, from the observation of activities, and from
information obtained during interviews of personnel responsible
for activities.

Audit findings Results of the evaluation of the collected audit evidence
against audit criteria (ISO 9000:2000).
After gathering the audit evidence during the course of an audit,
an auditor carries out an objective evaluation of the evidence in
relation to the audit criteria to arrive at the audit findings.

Audit program Set of one or more audits planned for a specific time frame
and directed toward a specific purpose (ISO 9000:2000).

Audit team One or more auditors conducting an audit (ISO 9000:2000).
An audit team should have a lead auditor who has overall
responsibility for the audit.

Batch See: lot.

Benchmarking An improvement process in which a company measures its
performance against that of best-in-class companies, determines
how those companies achieved their performance levels, and uses
the information to improve its own performance. The subjects that
can be benchmarked include strategies, operations, processes, and
procedures (QP, 2002).

Best practice A superior method or innovative practice that contributes to
the improved performance of an organization, usually recognized
as “best” by other peer organizations (QP, 2002).

Blemish An imperfection severe enough to be noticed but that should not
cause any real impairment with respect to intended normal or
reasonably foreseeable use (QP, 2002). See also: defect, imperfection,
and non-conformity.

Body of knowledge (BOK) The prescribed aggregation of knowledge in a
particular area an individual is expected to have mastered to be
considered or be certified as a practitioner (QP, 2002).

Breakthrough improvement A dynamic, decisive movement to a new,
higher level of performance (QP, 2002).

Calibration Correcting a measuring device to agree with a standard (ASQ,
1998). The comparison of a measurement instrument or system of
unverified accuracy to a measurement instrument or system of a
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known accuracy to detect any variation from the required perfor-
mance specification (QP, 2002).

Capability Ability of an organization, system, or process to realize a product
that will fulfil the requirements for that product (ISO 9000:2000).
See also: process capability.

Cause-and-effect diagram Used for analyzing process dispersion, it illus-
trates the main causes and subcauses leading to an effect (symp-
tom). It was developed by Kaoru Ishikawa and is also referred to
as the Ishikawa diagram and the fishbone diagram because of its shape.
It is one of the seven tools of quality (QP, 2002).

Characteristic Distinguishing feature (ISO 9000:2000). A property that helps
to differentiate among items of a given sample or population (ASQ,
1998). The factors, elements, or measures that define and differen-
tiate a process, function, product, service, or other entity (QP, 2002).
See also: quality characteristic.
For food products, some common quality characteristics are
safety, suitability, appearance, color, taste, texture, and composi-
tion.

Chart A tool for organizing, summarizing and depicting data in graphic
form (QP, 2002).

Check sheet A form for recording data from a process or product; may be
used as a first step of a processor product quality analysis (ASQ,
1998). It is a simple data recording device custom designed by the
user to allow ready interpretation of the data recorded. It is one of
the seven tools of quality (QP, 2002).

Checklist A tool used to ensure that all important steps or actions in an
operation have been taken. A checklist contains items that are
important or relevant to an issue or situation (QP, 2002).

Checklists are commonly used by auditors as a tool to obtain
objective evidence during audits.

Cleaning The removal of soil, food residue, dirt, grease, or other objection-
able matter (Codex Alimentarius, 1997).

Codex Alimentarius Set of internationally recognized food standards de-
veloped by the Codex Alimentarius Commission.

Codex Alimentarius Commission A joint, subsidiary body of the Food and
Agricultural Organization (FAO) of the United Nations and the
World Health Organization (WHO). The Codex Alimentarius Com-
mission was established in 1962 for the purpose of developing,
promoting, and harmonizing standards for food in order to facili-
tate international trade. Membership on the Commission is open
to all member nations and associate members of the FAO and
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WHO. The Codex Alimentarius Commission has developed nu-
merous internationally recognized food standards as well as an
internationally recognized HACCP system.

Common cause(s) Attributes or variables of a process that are the result of
random variations inherent in the process (ASQ, 1998). Causes of
variation that are inherent in a process over time. They affect every
outcome of the process and everyone working in the process (QP,
2002).

Common causes are also referred to as chance causes. See also:
assignable cause and special causes.

Company culture A system of values, beliefs and behaviors inherent in a
company. To optimize business performance, top management
must define and create the necessary culture (QP, 2002).

Competence Demonstrated ability to apply knowledge and skills (ISO
9000:2000).

Compliance The state of an organization that meets prescribed specifica-
tions, contract terms, regulations, or standards (QP, 2002). See also:
conformance and conformity.

Concession Permission to use or release a product that does not conform
to specified requirements (ISO 9000:2000). See also: deviation permit.
A customer can grant a concession to an organization for the ac-
ceptance of a product that has been made but which does not
conform to the product requirements; the concession is granted
before use or release of the nonconforming product.

Conformance An affirmative indication or judgement that a product has
met the requirements of a relevant specification, contract, or regu-
lation (QP, 2002). See also: compliance and conformity.

The terms conformity and conformance are often used interchange-
ably. In the ISO 9000:2000 standards, conformity is used in prefer-
ence to conformance.

Conformity Fulfillment of an requirement (ISO 9000:2000). See also compli-
ance and conformance.
Conformity can be associated with a product, a process, or a
system.

Consumer The external customer to whom a product or service is ultimately
delivered. Also called end user (QP, 2002). See also: customer.

Consumer’s risk The probability that an unacceptable lot will be accepted
under a specified sampling plan (ASQ, 1998). Pertains to sampling
and the potential risk that bad product will be accepted and
shipped to the consumer (QP, 2002).
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Contaminant Any biological or chemical agent, foreign matter, or other
substances not intentionally added to food, which may compro-
mise food safety or food suitability (Codex Alimentarius, 1997).

Contamination The introduction or occurrence of a contaminant in food or
food environment (Codex Alimentarius, 1997). See also: cross-con-
tamination.

Continual improvement Recurring activity to increase the ability to fulfill
requirements (ISO 9000:2000). Continual improvement is one of the
eight quality management principles recognized by ISO 9000:2000.
This principle states: “Continual improvement of the organiza-
tion’s overall performance should be a permanent objective of the
organization.”

Continuous improvement (CI) Sometimes called continual improvement.
The ongoing improvement of products, services, or processes
through incremental and breakthrough improvements (QP, 2002).
See also: continual improvement.

Control (Verb) To take all necessary actions to ensure and maintain compli-
ance with the criteria established in the HACCP plan. (Noun) The
state wherein correct procedures are being followed and criteria
are being met (Codex Alimentarius, 1997). To manage the condi-
tions of an operation to maintain compliance with established cri-
teria. The state in which correct procedures are being followed and
criteria are being met (NACMCEF, 1997). Commonly used in other
phrases, including process control, quality control, control chart, control
point, critical control point, and control measure.

Control chart Usually a graph of groups or individuals of a process param-
eter sampled at regular intervals and plotted on a format that
includes statistical process limits (ASQ, 1998). A chart with upper
and lower control limits on which values of some statistical mea-
sure for a series of samples or subgroups are plotted. The chart
frequently shows a central line to help detect a trend of plotted
values toward either control limit. It is one of the seven tools of
quality (QP, 2002). Control charts are commonly used in statistical
process control. There are several types of control charts; the most
commonly used are the control chart for variables and the control
chart for attributes.

Control limits Statistically calculated extreme values of a process or prod-
uct, outside of which a process is considered to be out of statistical
control; not to be confused with specification limits, tolerance lim-
its, or critical limits (ASQ, 1998). The natural boundaries of a pro-
cess within specified confidence levels, expressed as the upper
control limit (UCL) and the lower control limit (LCL) (QP, 2002).
See also: control chart, upper control limit and lower control limit.
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Control measure Any action and activity that can be used to prevent or
eliminate a food safety hazard or reduce it to an acceptable level
(Codex Alimentarius, 1997). Any action or activity that can be used
to prevent, eliminate or reduce a significant hazard (NACMCE
1997).
Control measures are identified to control food safety hazards
during the development of a HACCP plan.

Control point Any step at which biological, chemical or physical factors can
be controlled (NACMCE, 1997; ASQ, 1998). See also: critical control
point.

Correction Action to eliminate a detected nonconformity (ISO 9000:2000).
See also: corrective action.

For a product with a detected nonconformity, the correction can

be to rework the product so that it conforms to the requirements.

Corrective action Action to eliminate the cause of a detected nonconformity
or other undesirable situation (ISO 9000:2000). Any action to be
taken when the results of monitoring at the CCP indicate a loss of
control (Codex Alimentarius, 1997). Procedures followed when a
deviation occurs (NACMCEF, 1997). The implementation of solu-
tions resulting in the reduction or elimination of an identified prob-
lem (QP, 2002). See also: correction and preventive action.

Critical control point (CCP) A step at which control can be applied and is
essential to prevent or eliminate a food safety hazard or reduce it
to an acceptable level (Codex Alimentarius, 1997; NACMCE, 1997).
The processing factors whose loss of control would result in an
unacceptable food safety risk (ASQ, 1998). See also: control point.

Critical control point (CCP) decision tree A sequence of questions to assist
in determining whether a control point is a CCP (NACMCEF, 1997).
CCP decision trees have been developed by the NACMCEF and by
Codex Alimentarius.

Critical limit A criterion that separates acceptability from unacceptability
(Codex Alimentarius, 1997). A maximum or minimum value to
which a biological, chemical, or physical parameter must be con-
trolled at a CCP to prevent, eliminate, or reduce to an acceptable
level, the occurrence of a food safety hazard (NACMCE, 1997).

Criterion A requirement on which a judgment or decision can be made
(NACMCE, 1997).

Critical processes Processes that present serious potential dangers to hu-
man life, health, and the environment or that risk the loss of very
large sums of money or a great number of customers (QP, 2002).
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Cross-contamination The transfer of contaminant from one food to another;
common means of cross-contamination include personnel, utensils
and equipment.

Customer Organization or person that receives a product (ISO 9000:2000).
See also: internal customer and external customer.
A customer can be a consumer, a client, an end-user, a retailer,
a beneficiary, or a purchaser. A customer can be internal or external
to an organization.

Customer focus One of the eight quality management principles recognized
by ISO 9000:2000, states: “Organizations depend on their customers
and, therefore, should understand current and future customer
needs, should meet customer requirements and strive to exceed
customer expectations.”

Customer satisfaction Customer’s perception of the degree to which the
customer’s requirements have been fulfilled (ISO 9000:2000).

Data A set of collected facts. There are two basic kinds of numerical data:
measured or variable data and counted or attribute data (QP, 2002).

Defect Nonfulfillment of a requirement related to an intended or specified
use (ISO 9000:2000). A departure of a quality characteristic from its
intended level or state that occurs with a severity sufficient to an
associated product or service not to satisfy intended normal, or
reasonably foreseeable, usage requirements (ASQ, 1998). A prod-
uct’s or service’s nonfulfillment of an intended requirement or
reasonable expectation of use, including safety considerations.
There are four classes of defects: class one, very serious, leads
directly to severe injury or catastrophic economic loss; class two,
serious, leads directly to significant injury or significant economic
loss; class three, major, is related to major problems with respect
to intended normal or reasonably foreseeable use; class four, minor,
is related to minor problems with respect to intended normal or
reasonably foreseeable use (QP, 1992). See also: nonconformity.

Defective A unit of product containing at least one defect or having several
imperfections that in combination cause the unit not to satisfy
normal or reasonably foreseeable usage requirements (ASQ, 1998).
A defective unit; a unit of product that contains one or more defects
with respect to the quality characteristic(s) under characterization
(QP, 2002).

Deming cycle See: plan-do-check-act cycle.

Deming’s 14 points W. Edwards Deming’s 14 management practices to help
companies increase their quality and productivity:
1. Create constancy of purpose for improving products and
services.
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2. Adopt the new philosophy.

3. Cease dependence on inspection to achieve quality.

4. End the practice of awarding business on price alone; instead,
minimize total cost by working with a single supplier.

5. Improve constantly and forever every process for planning,
production and service.

6. Institute training on the job.

7. Adopt and institute leadership.

8. Drive out fear.

9. Break down barriers between staff areas.

10. Eliminate slogans, exhortations and targets for the workforce.
11. Eliminate numerical quotas for the workforce and numerical
goals for management.

12. Remove barriers that rob people of pride of workmanship, and
eliminate the annual rating or merit system.

13. Institute a vigorous program of education and self-improve-
ment for everyone.

14. Put everybody in the company to work to accomplish the
transformation (QP, 2002).

Dependability Collective term used to describe the availability perfor-
mance and its influencing factors: reliability performance, main-
tainability performance and maintenance support performance
(ISO 9000:2000).

Design and development Set of processes that transforms requirements
into specified characteristics or into the specification of a product,
process or system (ISO 9000:2002).

Deviation Failure to meet a critical limit (Codex Alimentarius, 1997; NAC-
MCEF, 1997). See also nonconformity.

The term deviation is used in the HACCP vocabulary; it repre-

sents a situation where there is a failure to meet a critical limit that

has been established as a requirement at a process step thatis a CCP.

Deviation permit Permission to depart from the originally specified re-
quirements of a product prior to realization (ISO 9000:2000). See
also concession.

A deviation permit from a customer allows an organization to
realize a product without having to meet the customer’s specified
requirements. Generally, a deviation permit applies to a specified
quantity of product or a specified period of time, and is for a
specific use of the product.

Disinfection The reduction, by means of chemical agents and/or physical
methods, of the number of microorganisms in the environment, to
a level that does not compromise food safety or food suitability
(Codex Alimentarius, 1997).
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Document Information and its supporting medium (ISO 9000:2000). See also
record.

The types of documents that are part of a quality management
system include specifications, records, documented procedures,
work instructions, drawings, reports, standards, quality manuals,
and quality plans. The supporting medium for documents includes
paper, photograph, and magnetic, electronic or optical computer
disc.

Effectiveness Extent to which planned activities are realized and planned
results achieved (ISO 9000:2002). The state of having produced a
decided upon or desired effect (QP, 2002). See also: efficiency.

Efficiency Relationship between the result achieved and the resources used
(ISO 9000:2002). The ratio of the output to the total input in a
process (QP, 2002). See also: effectiveness.

Employee involvement A practice within an organization whereby em-
ployees regularly participate in making decisions on how their
work areas operate, including making suggestions for improve-
ment, planning, goal setting, and monitoring performance (QP,
2002). See also: involvement of people.

Empowerment A condition whereby employees have the authority to make
decisions and take action in their work areas without prior approv-
al (QP, 2002).

Establishment Any building or area in which food is handled and the
surroundings are under the control of the same management (Co-
dex Alimentarius, 1997).

Expectations (customer) Customer perceptions about how an organiza-
tion’s products and services will meet the customer’s specific needs
and requirements (QP, 2002).

External customer A person or organization that receives a product, service
or information but is not part of the organization supplying the
product (QP, 2002). See also: customer and internal customer.

External failure Nonconformance identified by the external customers (QP,
2002). See also: internal failure.

Factual approach to decision making This is one of the eight quality man-
agement principles recognized by ISO 9000:2000. This principle
states: “Effective decisions are based on the analysis of data and
information.”

Fishbone diagram See: cause-and-effect diagram.
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Flowchart A graphical representation of the steps in a process, which is
drawn in order to better understand the process. It is one of the
seven tools of quality (QP, 2002). See also: flow diagram.

Flow diagram A systematic representation of the sequence of steps or op-
erations used in the production or manufacture of a particular food
item (Codex Alimentarius, 1997). A pictorial representation of a
process indicating each of the branches and main steps in order of
performance (ASQ, 1998). See also: flowchart.
The preparation of a process flow diagram is one of the steps in
the development of an HACCP plan for a food item.

Food handler Any person who directly handles packaged or unpackaged
food, food equipment and utensils, or food contact surfaces and is
therefore expected to comply with food hygiene requirements (Co-
dex Alimentarius, 1997).

Food hygiene All conditions and measures necessary to ensure the safety
and suitability of food at all stages of the food chain (Codex Ali-
mentarius, 1997).

Food safety The assurance that food will not cause harm to the consumer
when it is prepared and/or eaten according to its intended use
(Codex Alimentarius, 1997).

Food suitability Assurance that food is acceptable for human consumption
according to its intended use (Codex Alimentarius, 1997).

Go/no-go State of a unit or product. Two parameters are possible: go (con-
forms to specifications) and no-go (does not conform to specifica-
tions) (QP, 2002).

Grade Category or rank given to different quality requirements for prod-
ucts, processes, or systems having the same functional use (ISO
9000:2000).

Hazard A biological, chemical, or physical agent in, or condition of, food
with the potential to cause an adverse health effect (Codex Alimen-
tarius, 1997). A biological, chemical, or physical agent that is rea-
sonably likely to cause illness or injury in the absence of its control
(NACMCE, 1997).

Hazard analysis The process of collecting and evaluating information on
hazards and conditions leading to their presence to decide which
are significant for food safety and, therefore, should be addressed
in the HACCP plan (Codex Alimentarius, 1997). The process of
collecting and evaluating information on hazards associated with
the food under consideration to decide which are significant and
must be addressed in the HACCP plan (NACMCE, 1997).
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Hazard analysis critical control point (HACCP) A system that identifies,
evaluates, and controls hazards that are significant for food safety
(Codex Alimentarius, 1997). A systematic approach to the identifi-
cation, evaluation, and control of food safety hazards (NACMCE
1997).

HACCP, which is recognized for its science-based approach,
consists of a set of seven principles that have been adopted inter-
nationally through the work of the Codex Alimentarius Commis-
sion.

HACCP plan A document prepared in accordance with the principles of
HACCP to ensure control of hazards that are significant for food
safety in the segment of the food chain under consideration (Codex
Alimentarius, 1977). The written document that is based on the
principles of HACCP and that delineates the procedures to be
followed (NACMCE, 1997).

An HACCP plan is obtained after an HACCP team has carried
out the activities required by the seven principles of HACCP.

HACCP system The result of the implementation of the HACCP plan
(NACMCE, 1997).

HACCP team The group of people responsible for developing, implement-
ing, and maintaining the HACCP system (NACMCE, 1997).

Histogram A bar chart representing a frequency distribution of a process
variable or product characteristic (ASQ, 1998). A graphic summary
of variation in a set of data. It is one of seven tools of quality (QP,
2002).

Imperfection A quality characteristic’s departure from its intended level or
state without any association to conformance to specification re-
quirements on usability of a product or service (QP, 2002). See also:
blemish, nonconformity and defect.

Improvement The positive effect of a process change effort (QP, 2002). See
also: breakthrough improvement and incremental improvement.

In-control process A process in which the statistical measure being evalu-
ated is in a state of statistical control; in other words, the variations
among the observed sampling results can be attributed to a con-
stant system of chance causes (QP, 2002). See also: out-of-control
process.

Incremental improvement Improvements that are implemented on a con-
tinual basis (QF, 2002). See also: breakthrough improvement.

Information Meaningful data (ISO 9000:2000). See also: data.

Infrastructure System of facilities, equipment, and services needed for the
operation of an organization (ISO 9000:2000).
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Inputs The products, services, materials, and so forth obtained from sup-
pliers and used to produce the outputs delivered to customers (QP,
2002). See also: outputs.

Inspection Conformity evaluation by observation and judgment accompa-
nied as appropriate by measurement, testing, or gauging (ISO
9000:2000). The process of measuring, examining, testing, gauging,
or otherwise comparing the unit with the applicable requirements
(ASQ, 1998). Measuring, examining, testing and gauging one or
more characteristics of a product or service and comparing the
results with specified requirements to determine whether confor-
mity is achieved for each characteristic (QP, 2002).

Inspection (100%) Inspection of all the units in a lot or batch (QP, 2002).

Inspection lot A collection of similar units or a specific quantity of similar
material offered for inspection and acceptance at one time (QP,
2002).

Interested party Person or a group having an interest in the performance
or success of an organization (ISO 9000:2000).

The interested parties of an organization include the organiza-
tion’s customers, suppliers, owners, partners, bankers, people in
the organization, or anyone who may have an interest in some
aspect of the organization’s performance.

Internal customer The recipient (person or department) within an organi-
zation of an output from another person or department in the
organization (QP, 2002). See also: external customer.

Internal failure A product failure that occurs before the product is delivered
to external customers (QF, 2002). See also: external failure.

International Organization for Standardization (ISO) A network of na-
tional standards institutes from 140 countries working in partner-
ship with international organizations, governments, industry,
business, and consumer representatives to develop and publish
international standards (QP, 2002). A worldwide federation of na-
tional standard bodies which are referred to as ISO member bodies
(ISO 9000:2000).

Involvement of people This is one of the eight quality management prin-
ciples recognized by ISO 9000:2000. This principle states: “People
at all levels are the essence of an organization and their full in-
volvement enables their abilities to be used for the organization’s
benefit.”

ISO 9000 family of standards A coherent set of four quality management
system standards facilitating mutual understanding in national
and international trade (ISO 9000:2000).
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The standards have been developed by the International Orga-
nization for Standardization to assist all types and sizes of organi-
zations to implement and operate effective quality management
systems. ISO 9000:2000 Quality management systems — Funda-
mentals and vocabulary describes fundamentals of quality man-
agement systems and specifies and defines the terminology used
in these systems. ISO 9001:2000 Quality management systems —
Requirements specify the requirements for the quality management
system of an organization that needs to demonstrate its ability to
provide products that meet customer and regulatory requirements,
and aims to enhance customer satisfaction. ISO 9004:2000 Quality
management systems — Guidelines for performance improve-
ments provides guidelines that address the effectiveness and effi-
ciency of quality management systems to improve organizational
performance and the satisfaction of customers and other parties.
ISO 19011:2002 provides guidance on auditing quality management
systems and environmental management systems.

Just-in-time (JIT) manufacturing An optimal material requirement plan-
ning system for a manufacturing process in which there is little or
no manufacturing material inventory on hand at the manufactur-
ing site and little or no incoming inspection (QP, 2002).

Just-in-time training The provision of training only when it is needed to
all but eliminate the loss of knowledge and skill caused by a lag
between training and use (QP, 2002).

Kaizen A Japanese term that means gradual, unending improvement by
doing little things better and setting and achieving increasingly
higher standards (QP, 2002).

Leadership This is one of the eight quality management principles recog-
nized by ISO 9000:2000. This principle states: “Leaders establish
unity of purpose and direction of the organization. They should
create and maintain the internal environment in which people can
become fully involved in achieving the organization’s objectives.”
An essential part of a quality improvement effort. Organization
leaders must establish a vision, communicate that vision to those
in the organization, and provide the tools and knowledge necessary
to accomplish the vision (QP, 2002).

Lot A definite quantity of product or material accumulated under condi-
tions that are considered uniform for sampling purposes (ASQ,
1998). A defined quantity of product accumulated under conditions
considered uniform for sampling purposes (QP, 2002).

Lot (batch) A definite quantity of some product manufactured under con-
ditions of production that are considered uniform (QP, 2002).
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Lower control limit (LCL) Control limit for points below the central line in
a control chart (QP, 2002). See also: upper control limit.

Malcolm Baldrige National Quality Award (MBNQA) An award estab-
lished by the U.S. Congress in 1987 to raise awareness of quality
management and recognize U.S. companies that have implemented
successful quality management systems. The awards program is
managed by the National Institute of Standards and Technology
(NIST) and administered by the American Society for Quality (QP,
2002).

The Malcolm Baldrige National Quality Award is considered an
excellence model and the criteria are referred to as the Baldrige
Criteria for Performance Excellence; the seven categories of criteria
are: leadership, strategic planning, customer and market focus,
information and analysis, human resource focus, process manage-
ment, and results. See also: quality management principles.

Management Coordinated activities to direct and control an organization
(ISO 9000:2000). See also: top management and quality management.

Management review A periodic meeting of management at which it re-
views the status and effectiveness of the organization’s quality
management system (QP, 2002).

Management system System to establish policy and objectives and to
achieve those objectives (ISO 9000:2000). See also “quality manage-
ment system.”

There are several types of management systems; these include
quality management systems, environmental management sys-
tems, financial management systems, and occupational health and
safety systems. Quality management systems are covered by the
ISO 9000:2000 standards.

Measurement The act or process of quantitatively comparing results with
requirements (QP, 2002).

Measurement process Set of operations to determine the value of a quantity
(ISO 9000:2000). See also: inspection and test.

Measuring equipment Measuring instrument, software, measurement
standard, reference material, or auxiliary apparatus or combination
thereof necessary to realize a measurement process (ISO 9000:2000).

Monitor The act of conducting a planned sequence of observations or mea-
surements of control parameters to assess whether a CCP is under
control (Codex Alimentarius, 1997). To conduct a planned sequence
of observations or measurements to assess whether a CCP is under
control and to produce an accurate record for future use in verifi-
cation (NACMCE, 1997).
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Mutually beneficial supplier relationships This is one of the eight quality
management principles recognized by ISO 9000:2000. This princi-
ple states: “An organization and its suppliers are interdependent
and a mutually beneficial relationship enhances the ability of both
to create value.”

National Institute of Standards and Technology (NIST) An agency of the
U.S. Department of Commerce that develops and promotes mea-
surements, standards, and technology. NIST manages the Malcolm
Baldrige National Quality Award (QP, 2002).

Nonconformity Nonfulfillment of a requirement (ISO 9000:2000). A depar-
ture of a quality characteristic from its intended level or state that
occurs with severity sufficient to cause associated product or ser-
vice to meet a specification requirement (ASQ, 1998). The nonful-
fillment of a specified requirement (QP, 2002). See also: blemish,
defect, and imperfection.

Objective evidence Data supporting the existence or verity of something
(ISO 9000:2000).

Operating characteristic (OC) curve A plot showing, for a given sample
plan, the probability of accepting a lot, as a function of the lot
quality (ASQ, 1998).

Organization Group of people and facilities with an arrangement of respon-
sibilities, authorities, and relationships (ISO 9000:2000).

Organizational structure Arrangement of responsibilities, authorities, and
relationships between people (ISO 9000:2000).

Out-of-control process A process in which the statistical measure being
evaluated is not in a state of statistical control. In other words, the
variations among the observed sampling results cannot be attrib-
uted to a constant system of chance causes but to assignable or
special causes (QP, 2002). See also: in-process control.

Outputs Products, materials, services, or information provided to customers
from a process (QP, 2002).

Pareto chart A bar chart or graph of the frequency of product or process
measurements. The bars are plotted in order of frequency. The
graph may be expressed in numbers or cumulative percentages
(ASQ, 1998). A graphical tool for ranking causes from most signif-
icant to least significant. It is based on the Pareto principle which
was first defined by J.M. Juran in 1950. The principle, named after
nineteenth-century economist Vilfredo Pareto, suggests that most
effects come from relatively few causes; that is, 80% of the effects
come from 20% of the possible causes. It is one of the seven tools
of quality (QP, 2002).
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Pest control Suppression of pests, usually by chemical, physical or envi-
ronmental means, to a level at which few are still existing (ASQ,
1998).

Plan-do-check-act (PDCA) cycle A four-step process for quality improve-
ment, which is sometimes referred to as the Shewhart cycle and
sometimes as the Deming cycle. In the first step (plan), a plan to
effect improvement is developed. In the second step (do), the plan
is carried out. In the third step (check), the effects of the plan are
observed. In the last step (act), the results are studied to determine
what was learned and can be predicted. Also called the
plan-do-study-act (PDSA) cycle (QP, 1992).

The ISO 9001:2000 standard proposes that the methodology of
the PDCA cycle can be applied to all processes in an organization’s
quality management system, as follows: plan — establish the objec-
tives and processes necessary to deliver results in accordance with
customer requirements and the organization’s policies; do — imple-
ment the processes; check — monitor and measure processes and
product against policies, objectives, and requirements for the prod-
uct and report the results; act — take actions to continually improve
process performance.

Prerequisite programs Procedures, including good manufacturing practic-
es that address operational conditions providing the foundation
for the HACCP system (NACMCE, 1997).

Prerequisite programs must be developed and implemented be-
fore an effective HACCP system can be implemented. The NAC-
MCF provides the following examples of common prerequisite
programs: facilities, supplier control, specifications, production
equipment, cleaning and sanitation, personal hygiene, training,
chemical control, receiving, storage and shipping, traceability and
recall, pest control. These topics are covered in the Codex General
Principles of Food Hygiene under the following categories: design
and facilities, control of operation, maintenance and sanitation,
personal hygiene, transportation, product information and con-
sumer awareness, and training.

Preventive action Action taken to eliminate the cause of a potential non-
conformity or other undesirable potential situation (ISO 9000:2000).
See also: corrective action.

Procedure Specified way to carry out an activity or a process (ISO
9000:2000). The steps in a process and how these steps are to be
performed for the process to fulfill customers” requirements (QP,
2002).

Process Set of interrelated or interacting activities which transforms inputs
into outputs (ISO 9000:2000). A set of interrelated work activities
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characterized by a set of specific inputs and value-added tasks that
make up a procedure for a set of specific outputs (QP, 2002).

Process approach This is one of the eight quality management principles
recognized by ISO 9000:2000. This principle states: “A desired re-
sult is achieved more efficiently when activities and related resourc-
es are managed as a process.” The systematic identification and
management of the processes employed within an organization
and particularly the interactions between such processes (ISO
9000:2000). See also process management.

Process capability The limits within which a tool or process operates, based
upon minimum variability as governed by the prevailing circum-
stances (ASQ, 1998). A statistical measure of the inherent process
variability for a given characteristic (QP, 2002).

Process capability index The value of the tolerance specified for the char-
acteristic divided by the process capability (QP, 2002).

Process control The methodology for keeping a process within boundaries;
minimizing the variation of a process (QP, 2002).

Process improvement The application of the plan-do-check-act (PDCA) cy-
cle philosophy to a process to produce improvement and better
meet the needs and expectations of customers (QP, 2002).

Process management The pertinent techniques and tools applied to a pro-
cess to implement and improve process effectiveness, hold the
gains and ensure process integrity in fulfilling customer require-
ments (QP, 2002).

Process map A type of flowchart depicting the steps in a process, with
identification of responsibility for each step and the key measure
(QP, 2002).

Process owner The person who coordinates the various functions and work
activities at all levels of a process, has the authority or ability to
make changes in the process as required and manages the entire
process to ensure performance effectiveness (QP, 2002).

Producer’s risk The probability that an acceptable lot of product will be
rejected under a specified sampling plan (ASQ, 1998). See also:
consumer’s risk.

Product Result of a process (ISO 9000:2000).

The ISO 9000 standard recognizes four generic product catego-
ries: services, software, hardware, and processed materials. Food
products are examples of processed materials, while food service
is an example of a service.

© 2004 by CRC Press LLC



20 Food Quality Assurance: Principles and Practices

Project Unique process consisting of a set of coordinated and controlled
activities with start and finish dates, undertaken to achieve an
objective conforming to specific requirements including the con-
straints of time, cost and resources (ISO 9000:2000).

Qualification process Process to demonstrate the ability to fulfil specified
requirements (ISO 9000:2000).

Quality Degree to which a set of inherent characteristics fulfils requirements
(ISO 9000:2000). The totality of characteristics of a product or ser-
vice that bear on its ability to satisfy stated and implied needs
(ASQ, 1998).

Quality assurance (QA) Part of quality management focused on providing
confidence that quality requirements will be fulfilled (ISO
9000:2000). All those planned or systematic actions necessary to
provide adequate confidence that a product or service will satisfy
given needs (ASQ, 1998). All the planned and systematic activities
implemented within a quality system that can be demonstrated to
provide confidence a product or service will fulfill requirements
for quality (QP, 2002). See also: quality control.

Quality audit See: audit.

Quality characteristic Inherent characteristic of a product, process or sys-
tem related to a requirement (ISO 9000:2000). See also: characteristic.

Quality control (QC) Part of quality management focused on fulfilling
quality requirements (ISO 9000:2000). The operational techniques
and activities that sustain a quality of product or service that will
satisfy given needs; also the use of such techniques and activities.
(ASQ, 1998) The operational techniques and activities used to fulfill
requirements for quality (QP, 2002). See also: quality assurance.

Quality improvement Part of quality management focused on increasing
the ability to fulfill quality requirements (ISO 9000:2000). See also:
continual improvement.

Quality management Coordinated activities to direct and control an orga-
nization with regard to quality (ISO 9000:2000).The totality of func-
tions involved in the determination and achievement of quality
(ASQ, 1998). See also: total quality management.

Quality management principles The ISO 9000:2000 standard identifies
eight quality management principles that can be used by an orga-
nization’s top management in order to lead the organization to-
ward improved performance. These principles are: customer focus,
leadership, involvement of people, process approach, system ap-
proach to management, continual improvement, factual approach
to decision making, mutually beneficial supplier relationships.
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Quality management system Management system to direct and control an
organization with regard to quality (ISO 9000:2000). A formalized
system that documents the structure, responsibilities and proce-
dures required to achieve effective quality management (QP, 2002).

Quality manual Document specifying the quality management system of
an organization (ISO 9000:2000).

Quality objective Something sought, or aimed for, related to quality (ISO
9000:2000).

Quality plan Document specifying which procedures and associated re-
sources shall be applied by whom and when to a specific project,
product, process, or contract (ISO 9000:2000) A document or set of
documents that describe the standards, quality practices, resources
and processes pertinent to a specific product, service or project (QP,
2002).

Quality planning Part of quality management focused on setting quality
objectives and specifying necessary operational processes and re-
lated resources to fulfill the quality objectives (ISO 9000:2000).

Quality policy Overall intentions and direction of an organization related
to quality as formally expressed by top management (ISO
9000:2000). An organization’s general statement of its beliefs about
quality, how quality will come about, and what is expected to result
(QP, 2002).

Random cause A cause of variation due to chance and not assignable to
any factor (QP, 2002).

Record Document stating results achieved or providing evidence of activi-
ties performed (ISO 9000:2000).

Regrade Alteration of the grade of a nonconforming product in order to
make it conform to requirements differing from the initial ones
(ISO 9000:2000).

Release Permission to proceed to the next stage of a process (ISO 9000:2000).

Reliability The ability of an item to perform a required function under
stated conditions for a standard period of time (ASQ, 1998). The
probability of a product performing its intended function under
stated conditions without failure for a given period of time (QP,
2002).

Repair Action taken on a nonconforming product to make it acceptable for
the intended use (ISO 9000:2000). See also: rework.

Requirement Need or expectation that is stated, generally implied or oblig-
atory (ISO 9000:2000). Examples include product requirements,
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customer requirements, and quality management system require-
ments.

Review Activity undertaken to determine the suitability, adequacy, and ef-
fectiveness of the subject matter to achieve established objectives
(ISO 9000:2000).

Rework Action on a nonconforming product to make it conform to the
requirements (ISO 9000:2000).

Scatter diagram A graph relating two process variables. Useful for investi-
gating the relationship (if any) between these variables. It is one of
the seven tools of quality (ASQ, 1998). A graphical technique to
analyze the relationship between two variables (QP, 2002).

Scrap Action taken on a nonconforming product to preclude its originally
intended use (ISO 9000:2000).

Severity The seriousness of a hazard’s effect(s) (NACMCE, 1997).

Seven tools of quality Tools that help organizations understand their pro-
cesses in order to improve them. The tools are: cause-and-effect
diagram, check sheet, control chart, flowchart, histogram, Pareto
chart, and scatter diagram (QP, 2002).

Shewhart cycle See: plan-do-check-act cycle.

Six Sigma A methodology that provides businesses with the tools to im-
prove the capability of their business processes. This increase in
performance and decrease in process variation leads to defect re-
duction and improvement in profits, employee morale, and prod-
uct quality (QP, 2002).

Six Sigma quality A term generally used to indicate that a process is well
controlled (i.e., six sigma from the centerline in a control chart) (QP,
2002).

Special causes Causes of variation that arise because of special circumstanc-
es. They are not an inherent part of a process. Special causes are
also referred to as assignable causes (QP, 2002). See also: common
causes.

Specification Document stating requirements (ISO 9000:2000) A document
that states the requirements to which a given product or service
must conform (QP, 2002).

Statistical process control (SPC) The application of statistical techniques to
control a process (QP, 2002). See also: statistical quality control.

Statistical quality control (SQC) The application of statistical techniques to
control quality, includes statistical process control (QP, 2002).
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Step A point, procedure, operation, or stage in the food chain including
raw materials, from primary production to final consumption (Co-
dex Alimentarius, 1997). A point, procedure, operation, or stage in
the food system from primary production to final consumption
(NACMCE, 1997).

Supplier Organization or person that provides a product (ISO 9000:2000).
An organization that provides a product or service to the customer
(ASQ, 1998). A source of materials, service, or information input
provided to a process (QP, 2002).

Supply chain The series of suppliers relating to a given process (QP, 2002).

Surveillance Monitoring or observation to verify whether an item or activity
conforms to specified requirements (ASQ, 1998). The continual
monitoring of a process; a type of periodic assessment or audit
conducted to determine whether a process continues to perform to
a predetermined standard (QP, 2002).

System Set of interrelated or interacting elements (ISO 9000:2000). A group
of interdependent processes and people that together perform a
common mission (QP, 2002).

System approach to management This is one of the eight quality manage-
ment principles recognized by ISO 9000:2000. This principle states:
“Identifying, understanding and managing interrelated processes
as a system contributes to the organization’s effectiveness and ef-
ficiency in achieving its objectives.”

Technical expert (audit) Person who provides specific knowledge or exper-
tise on the subject to be audited (ISO 9000:2000).

Test Determination of one or more characteristics according to a procedure
(ISO 9000:2000).

Testing A means of determining the capability of an item to meet specified
requirements by subjecting the item to a set of physical, chemical,
environmental or operating actions and conditions (ASQ, 1998).

Top management Person or group of people who directs and controls an
organization at the highest level (ISO 9000:2000).

Total quality control (TQC) A system that integrates quality development,
maintenance and improvement of the parts of an organization. It
helps a company to economically manufacture its product and
deliver its services (QP, 2002).

Total quality management (TQM) A term initially coined by the U.S. Naval
Air Systems Command to describe its Japanese-style management
approach to quality improvement. TQM is a management approach
to long-term success through customer satisfaction. It is based on
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the participation of all members of an organization in improving
processes, products, services, and the culture in which they work.
The methods for implementing this approach are found in the
teachings of such quality leaders as Philip B. Crosby, W. Edwards
Deming, Armand V. Feigenbaum, Kaoru Ishikawa, and Joseph M.
Juran (QP, 2002).

Traceability Ability to trace the history, application or location of that which
is under consideration (ISO 9000:2000). The ability to trace the
history, application, or location of an item and like items or activ-
ities by means of recorded identification (ASQ, 1998).

Upper control limit (UCL) Control limit for points above the central line in
a control chart (QP, 2002). See also: lower control limit.

Validation Confirmation through the provision of objective evidence that
the requirements for a specific intended use or application have
been fulfilled (ISO 9000:2000). Obtaining evidence that the elements
of the HACCP plan are effective (Codex Alimentarius, 1997). That
element of verification focused on collecting and evaluating scien-
tific and technical information to determine whether the HACCP
plan, when properly implemented, will effectively control the haz-
ards (NACMCE, 1997). The act of confirming that a product or
service meets the requirements for which it is intended (QP, 2002).
See also: verification.

Value added The parts of the process that add worth from the perspective
of the external customer (QP, 2000).

Variables (method of) Measurement of quality consisting of measuring and
recording the numerical magnitude of a quality characteristic for
each of the units in the group under consideration (ASQ, 1998).

Verification Confirmation, through the provision of objective evidence, that
specified requirements have been fulfilled. (ISO 9000:2000). The
application of methods, procedures, tests, and other evaluations,
in addition to monitoring to determine compliance with the HAC-
CP plan (Codex Alimentarius, 1997). Those activities, other than
monitoring, that determine the validity of the HACCP plan and
that the system is operating according to the plan (NACMCEF, 1997).
The act of determining whether products and services conform to
specific requirements (QP, 2002).

World-class quality A term used to indicate a standard of excellence: best
of the best (QP, 2002).
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Work environment Set of conditions under which work is performed (ISO
9000:2000).
In food processing, control of the work environment is required
as good manufacturing practice and as part of the prerequisite
programs of HACCP.

Zero defects A performance standard developed by Philip Crosby (QP,
2002).

1.3 Recognized experts in the quality field

The evolution of quality management principles and practices has resulted
from the pioneering work of several recognized experts during the last
century and particularly since the 1950s. Among the experts whose contri-
butions are particularly well recognized are:

Philip Crosby introduced the zero defects concept. He has authored
several books in the field of quality management (QP, 2002).

W. Edwards Deming developed the 14 points referred to as the 14
quality management practices to help companies increase their quality and
productivity. He has authored several books in the field of quality manage-
ment and is also recognized for his expertise in statistical quality control
(QP, 2002).

Harold E. Dodge is recognized for his work with acceptance sampling
and standardized inspection procedures. He has contributed to the devel-
opment of several acceptance sampling concepts, including consumer’s risk,
producer’s risk and average outgoing quality level. Together with Harry G.
Romig, he developed the Dodge-Romig sampling tables (QP, 2002).

Armand, V. Feigenbaum, the author of Total Quality Control, is recog-
nized for being the first to propose the concept (QP, 2002).

Eugene L. Grant introduced statistical quality control concepts to
improve manufacturing production. He has authored and co-authored sev-
eral books (QP, 2002).

Kaoru Ishikawa is recognized for the development of the
cause-and-effect diagram which is also known as the Ishikawa diagram. He
isregarded as a pioneer in quality control activities in Japan and has authored
several books in the field of quality control and quality management (QP,
2002).

Joseph M. Juran is recognized for his contributions to the quality man-
agement; he has authored or co-authored several books on various topics in
the field of quality management (QP, 2002).
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Harry G. Romig was the first to develop the sampling plans using
variable data and the concept of average outgoing quality limit. Together
with Harold F. Dodge, he developed the Dodge-Romig sampling tables (QP,
2002).

Walter A. Shewhart is recognized for his pioneering work in bringing
together the disciplines of statistics, engineering, and economics. This work
is the subject of his book Economic Control of Quality of Manufactured Product.
He has authored books on statistical quality control and is best known for
creating the control chart (QP, 2002).

Genichi Taguchi developed methodology to improve quality and reduce
costs, this is referred to as the Taguchi methods. He also developed the
concept of quality loss function (QP, 2002).
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chapter two

Overview of food quality and
food safety

2.1 Introduction

This chapter provides an overview of the principles and practices identified
with safety and quality in the food industry. These principles and practices
are based on laws and government regulations, as well as the requirements
and expectations of customers and consumers. In addition to the basic need
for food quality and food safety activities, operations in the food industry
have been influenced by numerous factors since the 1970s, including:

¢ Consumer expectations relating to various aspects of food (e.g.,
nutrition, convenience, additives)

Incidents relating to food safety
Environmental concerns

Changes in government regulatory processes
Traceability in food production and processing
Technological changes

Foods derived from biotechnology

Irradiated foods

Organic foods

Economic factors

Issues relating to international trade

Food security concerns related to bioterrorism

As a result, there have been substantial changes in food industry operations,
including significant developments in food quality and food safety activities.

In its continual efforts to address the food quality and food safety
requirements of government, customers, and consumers, and in the face of
the challenges mentioned earlier, the food industry has embraced generic
quality systems and quality programs similar to those used by other indus-
tries. At the same time, it has adopted safety systems and programs that

27
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have been developed specifically for use within the food industry. Conse-
quently, food quality and food safety requirements are addressed through
the use of systems and programs that include quality management, quality
assurance, quality control, the hazard analysis critical control point (HACCP)
system, and good manufacturing practices (GMPs). Within a particular food
company, the food quality and food safety activities are likely to be covered
by some combination of these programs or systems.

2.2 Scope of food quality and food safety

In addressing food quality and food safety, it is important to keep in mind
that the term “food” covers any unprocessed, semi-processed, or processed
item that is intended to be used as food or drink. This includes any ingredient
incorporated into a food or drink, and any substance that comes into direct
contact with a food during processing, preparation, or treatment. Therefore,
food quality and food safety principles and practices are applied to foods
from farm produce and livestock production; manufactured and processed
food products for consumers; and all raw materials, ingredients, processing
aids, food-contact packaging materials, and food-contact surfaces that are
used in the preparation of food and beverage products.

The scope of food quality and food safety covers foods already in the
marketplace and new or modified foods. When new or modified foods are
developed for the marketplace, quality and safety must be considered at the
conception, design, and development stages.

2.3 Responsibility for food quality and food safety

The overall responsibility for food quality and food safety is shared by all
segments of the food system, including the various food industry sectors,
government regulatory agencies, and consumers in general. The food indus-
try has both the legal and moral responsibility for providing customers and
consumers with foods that meet all established quality and safety require-
ments. Within a food company, overall responsibility for the implementa-
tion and effective use of these programs and systems rests with senior
management.

Governments worldwide have enacted food laws and regulations
designed to ensure that foods are fit for human consumption. Such laws
protect consumers from harm resulting from unsafe foods and from decep-
tion resulting from misrepresentation or fraud relating to certain established
food quality characteristics. Governments have also established various
agencies that enforce these food laws and regulations; this legal framework
is intended to provide consumers with confidence in the safety and quality
of foods.

Within the food supply chain, customers who purchase raw materials,
ingredients and food contact packaging materials for manufacture of con-
sumer foods, must ensure that these materials are safe and fit for use. When
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making purchases, consumers need to be vigilant in their assessment of foods
for safety and quality. In particular, customers and consumers must pay
attention to the instructions for handling, storage, preparation, and use of
foods.

2.4 The distinction between food quality and food safety

While the terms food quality and food safety are often used interchangeably,
it is important for the food industry professional to distinguish between
them. Food quality is the extent to which the all the established requirements
relating to the characteristics of a food are met. Food safety is the extent to
which those requirements relating specifically to characteristics or properties
that have the potential to be harmful to health or to cause illness or injury
are met. Some food quality characteristics (e.g., counts of total bacteria,
coliform bacteria) can be used as indicators of food safety, although they are
not considered specifically as food safety characteristics. This distinction
between food quality and food safety needs to be made, primarily because
of the much greater importance that must be attached to protecting consum-
ers from food-borne illnesses or injuries. A food that does not conform to
the food safety requirements automatically does not conform to the food
quality requirements. On the other hand, a food can conform to the food
safety requirements, but not conform to the other quality requirements.

2.5 Food safety as part of food quality

In the food industry, food safety principles and practices have always been
integrated into activities identified within quality assurance or quality con-
trol programs, or within quality management systems; therefore, these pro-
grams and systems can address both food quality and food safety simulta-
neously. The more recent use of HACCP systems in some food companies
has resulted in a well-defined set of activities that are specifically devoted
to food safety. The principles and practices of the HACCP system are similar
to those of quality systems and, therefore, the specific activities required by
the HACCP system can be integrated within quality systems. A food com-
pany that operates with a quality management system can be expected to
have an HACCP system that is devoted specifically to food safety as an
integral part of its quality management system. A food company that does
not operate with the HACCP system must continue to incorporate food
safety activities and GMPs within its existing quality program or quality
system.

Government agencies that use HACCP-based programs to monitor and
enforce food laws and regulations are essentially addressing food safety and
fitness for use as human food. The HACCP-based programs do not address
some of the quality aspects of food laws and regulations. Nevertheless, it is
common for the same government agency to monitor and enforce both the
food safety and food quality aspects of those laws and regulations. Examples
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of HACCP-based programs that are used by government regulatory agencies
are the U.S. Food and Drug Administration Seafood HACCP Regulation,
and Juice HACCP Regulation; the U.S. Department of Agriculture Pathogen
Reduction: HACCP System Regulations; and the HACCP-based Food Safety
Enhancement Program of the Canadian Food Inspection Agency.

2.6 Food quality

Food quality, as distinct from food safety (Section 2.8), is the extent to which
all the established requirements relating to the characteristics of a food are
met. Common examples of quality characteristics of food, excluding the food
safety characteristics, are:

® Identity of a food in relation to a standard (e.g., standardized food)

® Declared gross or net quantity (e.g., weight or volume) of a unit of
the food or net fill of a food container

® Declared or claimed amount of one or more stated components of a

food

Appearance (e.g., size, shape, color)

Flavor

Aroma

Texture

Viscosity

Shelf-life stability

Fitness for use as human food

Wholesomeness

Adulteration

Packaging

Labeling

Some of these quality characteristics are covered in food laws and regula-
tions. For instance, failure of a food to meet regulatory requirements relating
to a standard of identity, the declared quantity, declared ingredients, or label
claims, can be considered as misrepresentation, misbranding, or fraud. The
spoilage, deterioration, or decomposition of foods with the absence of any
resulting harmful substance that can lead to illness or injury, can be consid-
ered as failure to meet food quality requirements based on fitness for human
use or wholesomeness criteria. Unacceptable levels of foreign matter or
extraneous materials that are not necessarily harmful to health or do not
cause injury can also be considered as failure to meet food quality require-
ments; in the U.S., defect action levels have been established for naturally
occurring, unavoidable, extraneous materials in many foods. The Codex
Alimentarius defines the term food suitability (distinct from food safety) as
the assurance that food is acceptable for human consumption according to
its intended use; food suitability criteria include fitness for human use,
wholesomeness, and extraneous matter.
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In addition to the quality requirements established by government reg-
ulations, numerous requirements for food quality characteristics are also
established by customers and consumers. Purchases of food from a manu-
facturer or supplier by customers and consumers depend on whether the
food meets the quality requirements established by the customer or the
expectation of the consumer.

2.7 Systems and programs for food quality

The food industry, like many other industries, has used basic quality con-
trol programs, and more complex quality assurance programs and quality
management systems, in its efforts to achieve food quality; some food
companies use the ISO 9000 Quality Management System Standard. These
programs and systems can include components that are devoted specifi-
cally to food safety. For instance, GMPs and the HACCP system can be
integrated into a food industry, quality management system, or inspection
and monitoring of materials, products, and processes for food safety haz-
ards can be part of a quality control program. Chapter 3 is devoted to
quality programs and quality systems that are used to achieve food quality
and food safety.

2.8 Food safety

Food safety is the assurance that food will not cause harm to the consumer
when it is prepared and eaten according to its intended use. All require-
ments relating to the safety characteristics of a food must be met; there
must be no unacceptable health risk associated with a food. The assurance
that a food will not cause harm, injury, or illness is determined by: (1)
whether all harmful substances present in the food have been eliminated,
reduced to an established acceptable level, or prevented from exceeding
the acceptable level; and (2) the food has been prepared, handled, and
stored under controlled and sanitary conditions in conformance with prac-
tices prescribed by government regulations. The harmful substances in
foods are food safety hazards (Section 2.14). The prescribed conditions and
practices for preparing, handling, and storing food are considered GMPs
(Section 2.13).

2.9 Systems and programs for food safety

For decades, the food industry has depended on the use of quality programs
based on inspection and testing of food products for hazards, and on GMPs
for addressing food safety. Since the late 1980s, there has been widespread
use of the HACCP system specifically to achieve food safety; the system
addresses food safety primarily on the basis of prevention or elimination of
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unacceptable hazard levels. The GMPs, which were used to address food
safety requirements prior to the use of the HACCP system, have been incor-
porated into prerequisite programs for the HACCP system. A food company
that does not operate with the HACCP system must continue to use the
GMPs. Chapter 4 is devoted to GMPs and prerequisite programs for the
HACCP system; Chapter 5 is devoted to the HACCP system.

2.10 Food laws and regulations

The legal requirements for food safety and food quality have been estab-
lished by many national governments, with the objective of protecting con-
sumers and ensuring that foods are fit for human consumption. These
requirements are contained in food laws and regulations, the scope of which
varies from one country to another. In the U.S. and Canada, food laws and
regulations govern all aspects of food safety and some aspects of food quality.
The food laws and regulations of the U.S. are likely the most extensive of
any country. It is essential that food industry professionals be familiar with
the laws and regulations that govern their specific industry sectors in their
countries.

The legal framework of food laws and regulations of a particular country
depends on the overall government regulatory system of that country. In the
U.S. and Canada, the federal or national food laws are statements of gov-
ernment policies that cover both the general and specific aspects of adulter-
ation and misbranding of foods, while the food regulations deal with the
enforcement of government policies that are embodied in the food laws.
These food laws and regulations are intended to ensure that foods do not
cause harm, illness, or injury; are not adulterated or misbranded; and are
wholesome and fit for human consumption. Food laws and regulations apply
to all foods produced domestically, as well as all foods imported into a
country; foods cannot be imported if they do not conform to the food laws
and regulations of the importing country. Examples of food laws are the U.S.
Federal Food, Drug, and Cosmetic Act (FDCA), which is the primary law
governing the safety and quality of most foods in the U.S., and Canada’s
Food and Drugs Act, which is the primary food law in Canada. The U.S.
Code of Federal Regulations (CFR) Title 21 and Canada’s Food and Drug
Regulations are examples of food regulations that address food safety and
food quality.

Food laws protect consumers from illnesses and injury by prohibiting
the presence of any poisonous or harmful substance in foods that are
intended for human consumption. For example, in the U.S., adulterated food
is regulated primarily under the FDCA, which covers all aspects of food
safety and certain aspects of food quality. In addition, food laws protect
consumers from fraud and deception by prohibiting false or misleading
information relating to foods For example, in the U.S., misbranded food is
prohibited under the FDCA.
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2.11 Enforcement of food laws and regulations

The responsibility for enforcing food laws and regulations is assigned to
government regulatory agencies. These enforcement activities fall into two
categories. First, they include inspection and audit of establishments that
process, handle, and store food to ensure that the required sanitary and
controlled conditions are followed; audits are used by some regulatory agen-
cies that enforce HACCP-based regulations. Second, they include inspection
and analysis of foods for harmful substances to ensure that there is conform-
ance to established limits and tolerances.

Despite efforts of government agencies to enforce food laws and regu-
lations, misbranded foods or foods that cause harm or have the potential to
cause harm sometimes enter the food distribution chain or the consumer
market. Whenever a misbranded food is detected, a harmful substance or
agent is detected in a food, it is determined that there is a likelihood for a
harmful substance or agent to be present in a food, or an actual food-borne
illness or injury occurs, food companies and government regulatory agencies
take the necessary action to protect consumers against these violations. These
situations often result in the food being recalled from the marketplace. In
addition, if it is determined that adulterated or misbranded food has been
produced as a result of negligence on the part of a food company, legal action
can be taken against the company.

2.12 Food standards

In addition to food laws and regulations, food standards also establish
requirements for the safety and quality of foods; however, unless a food
standard is part of food regulations (e.g., standard of identity in the U.S.
CFR Title 21), it is not a legal requirement. The Codex Standards are the best
examples of food standards. The Codex Alimentarius Commission has the
mandate to implement the joint Food and Agricultural Organization (FAO)/
World Health Organization (WHO) Foods Standards Program. This has
resulted in the Codex Alimentarius, a collection of standards for food quality,
food suitability, and food safety. These food standards have been adopted
by countries worldwide and are intended primarily to protect consumers
and to facilitate international food trade. They include codes of practice such
as The Codex General Principles Of Food Hygiene, standards for maximum
residual levels (MRL) for pesticides and for veterinary drugs in foods, and
standards for specifications for food additives.

2.13 Food quality, food safety, and good manufacturing
practices (GMPs)

Government regulatory agencies have established minimum requirements
relating to the sanitary practices and controlled conditions for processing,

© 2004 by CRC Press LLC



34 Food Quality Assurance: Principles and Practices

handling, and storage of foods (e.g., current good manufacturing regulations
in U.S. CFR Title 21, Part 110). These requirements are commonly referred
to as GMPs, and are some of the basic food quality and food safety activities
in food companies. If a food is prepared, handled, or stored under conditions
that are unsanitary, or if certain required practices or operations are not
followed, the food can be considered to be potentially unsafe, unfit, or
unsuitable for consumption. Food companies that operate with the HACCP
system, incorporate the GMPs within the HACCP prerequisite programs.
The GMPs required for food safety are covered in Chapter 4.

2.14 Food safety and hazards in foods

The safety of a food can be related directly to certain harmful substances
that are present in the food; these substances are food safety hazards. Any
substance that is reasonably likely to cause harm, injury or illness, when
present above an established acceptable level, is a food safety hazard. An
unacceptable level of a food safety hazard in a food presents a health risk
to the consumer. Food-borne illnesses from food safety hazards occur fre-
quently; each year a relatively large number of deaths attributed to these
hazards occur among North American consumers.

There are three recognized categories of food safety hazards: biological
hazards, chemical hazards, and physical hazards (Sections 2.16 to 2.18). The
origin of these hazards in foods can be from naturally occurring substances
or agents in foods, from deterioration or decomposition of foods, or from
contamination of the foods with the hazard at various stages of their pro-
duction, harvesting, storing, processing, distribution, preparation, and utili-
zation. For many hazards, government regulatory agencies have established
an acceptable level of the hazard in a food; the Codex Alimentarius has also
established acceptable levels of certain hazards as part of its Food Standards
Programme. For some hazards, such as pathogenic bacteria (e.g., Salmonella
spp.), there is zero tolerance; this means that the presence or the detection
of the hazard in the food is unacceptable. The strategies used to address
hazards in foods include the prevention or elimination of hazards, or the
reduction of hazards to acceptable levels. These strategies are employed in
the HACCP system.

2.15 Food safety hazards and health risk

For a known food safety hazard, the extent of the harmful effects of the
hazard on the health of the consumer is established by risk analysis and by
hazard analysis. Risk analysis is usually conducted by a national food or
health regulatory agency and addresses a public health concern regarding a
particular food safety hazard associated with a sector of the food industry.
A risk analysis is comprised of risk assessment, risk management, and risk
communication. A primary objective of risk analysis is to establish a national
food safety objective for a hazard in a food. The food safety objective for a
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hazard is the maximum frequency and concentration of a hazard in a food
at the time of consumption that provides the appropriate level of protection
from the hazard. The food safety objective can be considered as the maxi-
mum acceptable level for the hazard in a food.

At the level of production, processing, handling, or storage, a food com-
pany performs hazard analysis as part of the development of an HACCP plan
for the food. Hazard analysis is the first of the seven HACCP principles, and
is performed to determine the health risk associated with a hazard present
in a food when it is produced, processed, handled, or stored, according to an
established sequence of steps at a particular location. Once a food safety
objective for a hazard has been established by risk analysis, it must be con-
sidered during the hazard analysis step of HACCP plan development.

2.16 Biological hazards in foods
2.16.1 Pathogenic bacteria

Food-borne pathogenic bacteria are responsible for a large proportion of food
poisoning incidents in North America. Therefore, the importance of this
group of hazards must be emphasized. More than forty different pathogenic
bacteria are known; however, a large proportion of the reported cases of food
poisoning can be attributed to the following pathogenic bacteria: Salmonella
spp., Eschericha coli 0157:H7, Lysteria monocytogenes, Clostridium perfringens,
Clostridium botulinum, Staphylococcus aureus, and Campylobacter jejeuni. Food
poisoning from these organisms occur frequently, with symptoms that
include headache, muscle pain, nausea, fatigue, chills or fever, stomach or
abdominal pain, vomiting, and diarrhea. Numerous severe and fatal illnesses
occur as a result of food poisoning from pathogenic bacteria; infants and the
elderly are particularly vulnerable. The foods that are commonly involved
in these food poisoning incidents include meat and poultry and their prod-
ucts, seafood and seafood products, egg and egg products, milk and dairy
products, fruits and vegetables and their products, low-acid canned foods,
and water.

2.16.2 Viruses

Foods can be the medium for transmission of certain viruses. Examples of
viruses that are known to be food safety hazards are the hepatitis A and E
viruses, the Norwalk group of viruses, and rotavirus.

2.16.3 Parasites

Several human parasites can be transmitted by foods. The most common
human parasites include parasitic protozoan species (e.g., Entamoeba histolyt-
ica, Giardia lambia, Cryptosporidium parvum), and parasitic worms (Ascaris
lumbricoides, Taenia solium, Trichinella spiralis).
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2.17 Chemical hazards in foods

2.17.1 Permitted food additives

Government regulations permit numerous chemical and biochemical sub-
stances to be added to foods at specified maximum levels. These sub-
stances are intended to impart some improved nutritional effect (e.g.,
vitamin fortification) or some specific technical function (e.g., preservative
action, sensory attribute, stabilizing effect, etc.). Permissible food addi-
tives with their established levels for use can be found listed in govern-
ment food regulations (e.g., U.S. CFR Title 21, Canada’s Food and Drug
Regulations). In addition, the Codex Alimentarius contains specifications
of permitted food additives. Although food additives are permitted by
government regulations, many can be harmful if they are present in the
food at levels above the maximum established, and are therefore, potential
chemical hazards. In some instances, a permitted food additive present
below the maximum allowable level in a food can be a health hazard for
specific segments of the population. For example, sodium bisulfite is a
permitted food additive in some foods; however, individuals who are
asthmatic could be at risk from foods containing sodium bisulfite. The
labels on the containers containing the foods must clearly indicate the
presence of the additives for the benefit of individuals who may be at risk
from these additives.

2.17.2  Naturally occurring harmful compounds

It is well known that many foods contain as their normal or inherent com-
ponents naturally occurring substances that can be harmful if they are
present in excess of certain levels; examples are oxalate in rhubarb, alkaloids
in potatoes, toxins in mushrooms and in shellfish. In the U.S., the FDCA
considers foods containing these naturally occurring substances to be adul-
terated only if the harmful substance is present in sufficient quantity that is
likely to cause illness.

2.17.3 Unavoidable contaminants

Some foods can contain naturally occurring harmful substances that are not
normal or inherent components of the foods. These substances are consid-
ered unavoidable contaminants in the food and cannot be removed through
processing or manufacturing practices; examples are aflatoxins from molds
in peanuts and in some cereals. If the normal level of a naturally occurring
harmful substance in a food is increased to an unsafe level as a result of
mishandling of the food or by any other action, then the harmful substance
can be considered as an added harmful substance.
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2.17.4 Agricultural residues

Agricultural residues are a group of residual chemical or biochemical sub-
stances found in foods and are directly attributable to certain substances that
have been approved for use in the production of crops and livestock for
food. They include residues of permitted pesticides, herbicides, fungicides,
drugs, hormones, and antibiotics. Some of these residues are considered as
added harmful substances attributable to human actions and are regulated
by governments. In the U.S.,, these residues are regulated under several laws
including the FDCA. The Codex Alimentarius establishes maximum residual
levels (MRL) for various harmful pesticides and veterinary drugs.

2.17.5 Industrial contaminants

Several harmful chemicals that enter the environment as a result of industrial
activity have been shown to be present in foods. These substances include
heavy metals (lead, mercury, arsenic), organo-chlorinated compounds such
as polychlorinated biphenyls (PCBs), and are considered as industrial or
environmental contaminants. In the U.S., the CFR Title 21 considers PCBs
as unavoidable environmental contaminants because of their widespread
occurrence in the environment, and provides tolerances for PCB residues in
several foods (e.g., milk, dairy products, poultry, eggs, etc.).

2.17.6 Chemical residues

In food processing operations, some chemical compounds that are not per-
mitted substances in food are used during certain operations and care must
be taken to prevent unintentional contamination. These substances include
chemical compounds used for cleaning and sanitizing food contact surfaces
of processing, handling, and storage equipment, and for lubricating certain
parts of food processing equipment.

2.17.7 Prohibited chemicals

No chemical substance is permitted for use in a food unless it meets all of
the requirements that are covered in the applicable food laws and regula-
tions. In addition, in the U.S. CFR Title 21, some chemical substances are
specifically prohibited from direct addition to food or from indirect addition
to food through food contact surfaces.

2.17.8 Food allergens

Certain foods are known to contain inherent components that cause serious
immunological, allergic responses in a relatively small proportion of food
consumers. These foods are entirely safe for most consumers who are not
sensitive to the allergens. The following foods and some of their products
are generally considered to be the most common food allergens: peanuts,
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soybeans, milk, eggs, fish, crustacea, tree nuts, and wheat. Some other foods
(e.g., sesame seeds) are also known to cause allergenicity occasionally.

In addition, sulfites (including bisulfites and metabisulfites) used as
ingredients in certain foods can produce nonimmunological allergic reac-
tions in certain sensitive individuals.

2.18 Physical hazards in foods

Physical hazards include organic or inorganic substances, commonly
referred to as foreign objects, foreign matter, or extraneous materials. Hard
and sharp physical hazards are of particular concern. Depending on their
size and dimensions, hard and sharp physical hazards can cause injury to
the mouth or teeth, or can cause serious injuries if swallowed. In addition,
some physical hazards, depending on their size, shape, and texture, have
the potential to cause choking if swallowed. Physical hazards in foods can
be particularly harmful to infants.

Certain hard and sharp foreign objects that are natural components of
food (e.g., prune, date or olive pits; fish bones nutshells) are not considered
physical hazards since it is expected that the consumer will be aware that
these objects are natural components of the foods. However, if the food
carries a label stating that the hard and sharp object has been removed(e.g.,
pitted prunes), the presence of the hard and sharp object in the food repre-
sents a hazard, since it is not expected by the consumer.

The common hazards considered as avoidable physical hazards in foods
include broken glass, pieces of hard or soft plastic materials, stones, pieces
of metal, pieces of wood, and personal articles.

2.18.1 Broken glass

In a food plant, the common potential sources of broken glass include light
bulbs, glass containers, and gauges with glass covers. Every effort must be
taken to protect or eliminate these sources of broken glass, and to protect
food from contamination with this hazard. In addition, many foods are
packaged, distributed and sold in glass containers. For these foods, the glass
packaging itself can be a source of broken glass.

2.18.2 Plastic

Both hard and soft plastic foreign objects are sometimes found in foods. In
some food plants, some utensils and tools used for cleaning of equipment
are made from hard plastic material; this type of plastic can become brittle
from use over an extended period of time, and pieces can adulterate foods.
The common sources of soft plastic foreign objects in food are plastic material
used for packaging food and gloves used by employees who handle food.
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2.18.3 Metal pieces

The most common sources of metal pieces in a food plant are food processing
equipment, metallic cleaning tools, and equipment maintenance activities.
In many food plants, magnets are used to eliminate some metals from foods,
and metal detectors are used to detect the presence of metals in foods.

2.18.4 Wood pieces

The most common sources of wood pieces in a food plant are wood structures
and wood pallets. The presence of these sources should be avoided whenever
possible in food processing and production.

2.18.5 Stones

Many plant foods and particularly field crops such as peas and beans can
contain small stones that become incorporated with the foods during har-
vesting. In addition, in food processing plants, a common source of stones
is concrete structures, particularly concrete floors.

2.18.6 Personal articles

A variety of personal articles can become foreign objects in foods, resulting
from unintentional adulteration by employees during preparation, handling,
processing, and packaging. Personal articles that have been found in foods
include jewelry, pens or pencils or their parts, Band-Aids, and ear plugs.

2.19 Other food safety concerns

In addition to the known food safety hazards that can be classified as bio-
logical, chemical and physical hazards, there are several other specific food
safety concerns. These include concerns relating to the safety of foods from
biotechnology and particularly from genetically modified organisms, the
safety of irradiated foods, and the safety of some herbal supplements and
botanical products. The safety of these foods, like all other foods, is covered
by food laws and regulations (Section 2.10). In the food industry, the estab-
lished food safety principles and practices must also be applied to these food
safety concerns.
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chapter three

Quality programs and
quality systems for the food
imdustry

3.1 Introduction

This chapter is devoted to the principles and practices associated with quality
programs and quality systems that can be applied to operations in the food
industry. In general, these quality programs and systems are quality control,
quality assurance, and quality management. They are generic in nature and
are widely used by business organizations not only in the food industry, but
in all industry sectors, as well as in some public sector organizations. These
programs and systems differ in their scope of activities and the complexity
of their structure or framework. Quality control programs are basic quality
programs, and quality management systems are more complex types of
quality systems. In the food industry, the objective of these programs and
systems is to achieve the food quality and food safety requirements.

An explanation of the structure and contents of the quality management
systems of the ISO 9001:2000 and ISO 9004:2000 standards comprise a sub-
stantial part of this chapter. The ISO 9001 standard is the most widely used
quality standard in the business world. The 2000 edition of the ISO 9000
family of standards incorporates quality management principles and funda-
mentals for quality management systems. In this chapter, the ISO 9000 family
of standards is used as a basis for describing quality principles and practices
for the food industry. The reader will find it useful to refer to the ISO
9001:2000 and ISO 9004:2000 standards.

3.2 The distinction between quality programs and quality
systems
In the food industry, a quality program is an activity or set of activities

performed to ensure that the food quality and food safety requirements of
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a food are fulfilled. Food quality requirements are established by laws and
regulations and by customers and consumers. A food industry quality sys-
tem is an integrated set of documented food quality and food safety activi-
ties, with clearly established inter-relationships among the various activities.
The objective of a quality system is to provide a food company with the
capability to produce a food that fulfills all quality and safety requirements.
Quality control programs are common examples of quality programs; quality
assurance systems and quality management systems are examples of quality
systems. Both quality programs and quality systems are used extensively in
the food industry.

3.3 Quality control programs

Quality control program activities consist of inspecting, testing, and mon-
itoring associated with raw materials control, process control, and finished
products control. The main objective of food industry quality control
programs is to determine whether the quality and safety requirements are
fulfilled by detecting whether unacceptable levels of hazards or defects
exist in foods. If an unacceptable level of a hazard or defect is detected,
the food might be repaired or reworked to remove the hazard or defect
so that it fulfils the requirements, or it might be rejected entirely and
scrapped.

The goal of a food company’s quality control program is to ensure that
all requirements are fulfilled so that only safe foods of acceptable quality are
sent to its customers or to consumers. In companies that operate with quality
systems, the quality control activities are integrated into the quality systems.
For example, in the ISO 9001:2000 quality management system, quality con-
trol activities are included in clause 7 product realization (Section 3.14.7) and
clause 8 measurement, analysis, and improvement (Section 3.14.8).

3.4 Quality assurance systems

Quality assurance systems in the food industry are much more extensive in
scope than quality control programs. They include the inspection, testing,
and monitoring activities of quality control programs, along with additional
activities that are devoted to prevention of food safety hazards and quality
defects. The activities are integrated and interrelated to form a system. Qual-
ity assurance systems are intended to provide confidence to a food com-
pany’s management, its customers and to government regulatory agencies
that the company is capable of meeting the food quality and food safety
requirements. These quality systems include documents that describe oper-
ations and activities that directly relate to food quality and safety. An exam-
ple of a quality assurance system is the ISO 9001:1994 quality assurance
system standard, which was replaced by the ISO 9001:2000 quality manage-
ment system standard. In companies that operate with quality management
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systems, the quality assurance activities are integrated into the quality man-
agement systems.

3.5 Quality management systems

Quality management systems are elaborate management systems that can
be used by any organization to develop and achieve its quality objectives.
Quality management systems include quality planning and improvement
activities, in addition to quality control and assurance activities. These sys-
tems are intended to provide a company with the capability to meet all
quality requirements. The best example of a quality management system is
the ISO 9001:2000 Quality management system — requirements standard (Sec-
tions 3.12 and 3.14). In the past, the terms total quality control and companywide
quality control were occasionally used in the same context as quality man-
agement systems.

3.6 Total quality management

During the mid-1980s, the term total quality management (TQM) was intro-
duced in North America. The term was associated with the management
approach to quality improvement used in Japan for achieving long-term
success. The TQM approach embodies both management principles and
quality concepts, including customer focus, empowerment of people, lead-
ership, strategic planning, improvement, and process management. These
principles and concepts evolved during the second half of the twentieth
century with substantial contributions from several recognized experts in
the field of quality management. Of these contributions, the most widely
recognized are the 14 points for quality management proposed by W.
Edwards Deming. During the 1980s and 1990s many North American busi-
nesses adopted the TQM approach and developed the framework for its use
in their quality management systems, with the objective of achieving com-
petitive advantage in the global marketplace.

3.7 Recognition programs and excellence models

Governments in some developed countries have instituted programs aimed
at recognizing organizations that use the TQM approach in their quality
management systems. The objective of these recognition programs is to
promote and foster the use of quality management principles, concepts, and
practices within organizations, and particularly for achieving competitive
advantage in the global marketplace. These recognition programs are based
on an established framework for TQM and are essentially excellence models
for organizations that use TQM to achieve world-class quality. In North
America, the U.S. Malcolm Baldrige National Quality Award (MBNQA)
administered by the National Institute for Standards and Technology (NIST),
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Table 3.1 Seven Categories of Quality Management Activities of the U.S.
Malcolm Baldrige National Quality Award (MBQNA) and Eight ISO Quality
Management Principles

MBNQA Categories ISO Quality management principles
Leadership Customer focus
Strategic planning Leadership
Customer and market focus Involvement of people
Information and analysis Process approach
Human resource focus System approach to management
Process management Continual improvement
Results Factual approach to decision making
Mutually beneficial supplier
relationships

is the best known example of a government recognition program for orga-
nizations that use TQM. In Japan, the recognition program is the Deming
Prize. In the MBNQA program, organizations that compete for the award
are evaluated on the basis of their performance in seven categories of
activities. These categories are listed in Table 3.1; for comparison, the eight
quality management principles recognized by ISO in ISO 9004:2000 (Section
3.11.1) are also given.

3.8 Quality system standards

A quality system standard is a document that describes the requirements
of a quality system. The ISO 9001:2000 quality management system stan-
dard is the recognized international quality system standard. Many coun-
tries have formally adopted this international standard as their national
quality system standard. Prior to the adoption of the international quality
system standard, some countries had developed their own national quality
system standards. In addition, some industry sectors have developed sec-
tor-specific quality system standards. In some instances, these sector-spe-
cific quality system standards are based on the ISO 9000 quality standard;
an example is the QS 9000 standard of the North American automotive
industry.

3.9 The ISO 9000 quality system standards

The ISO 9000 quality system standards were developed by the International
Organization for Standardization (ISO) for use by any organization that
needs to develop, implement and operate with a quality management sys-
tem. The ISO 9000 quality system standards have had considerable impact
on the evolution of quality activities on a global scale since the first set of
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standards were issued in 1987. Estimates indicate that the ISO 9000 quality
system standards are used by more than half a million organizations world-
wide.

3.10 The evolution of the ISO 9000 quality system
standards

The ISO 9000 quality system standards, which were introduced in 1987, were
revised in 1994 and again in 2000. The objective of these periodic revisions
is to satisfy the needs of the standards’ users. In the 2000 revision, quality
management principles and fundamentals of quality management systems
were formally recognized and incorporated into the ISO 9000 family of
standards. The 2000 revision, which was the first major revision of the stan-
dards, resulted in the following three standards:

e SO 9000:2000 Quality management systems—fundamentals and vo-
cabulary

e [SO 9001:2000 Quality management systems—requirements

e [SO 9004:2000 Quality management systems—guidelines for perfor-
mance improvements

The two standards ISO 9001:2000 and ISO 9004:2000 have been referred
to as a consistent pair, indicating that they are compatible with each other.
ISO 9001:2000 defines minimum requirements for an organization that seeks
to have its quality management system recognized by a formal registration
process. ISO 9004:2000 is not used for registration but provides guidance for
performance improvement of a quality management system. The scope of
this guidance extends much beyond the minimum requirements of ISO
9001:2000.

The 2000 edition of the ISO 9000 family of standards cancelled and
replaced the 1994 edition of several of the standards, including;:

e SO 8402:1994 Quality management and quality assurance—vocab-
ulary

e ISO 9000—1:1994 Quality management and quality assurance stan-
dards—part 1: guidelines for selection and use

e ISO 9001:1994 Quality systems—model for quality assurance in de-
sign, development, production, installation and servicing

e ISO 9002:1994 Quality systems—model for quality assurance in pro-
duction, installation and servicing

e ISO 9003: 1994 Quality systems—model for quality assurance in final
inspection and test

e ISO 9004-1: 1994 Quality management and quality system ele-
ments—part 1: guidelines
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In addition to these changes in the 2000 revisions, several documents in the
ISO 9000 family of documents were retired, while some others were revised.

The 1994 revisions were considered minor revisions with little change
in the structure of the initial 1987 version of the three standards ISO 9001,
IS0 9002, and ISO 9003, which were models for quality assurance. However,
in the 2000 revisions the structure of the standards was considerably modi-
fied. This led to cancellation of the ISO 9001, ISO 9002, and ISO 9003 quality
assurance system standards and their replacement by the single 9001:2000
quality management system standard. The ISO 9001:2000 standard, the
requirements of which are described in five clauses (Table 3.2), was substan-
tially restructured when compared with the ISO 9001:1994 standard in which
the requirements were described in 20 elements.

3.11 ISO 9000:2000 quality management systems —
fundamentals and vocabulary

The information in the ISO 9000:2000 standard is extremely important for
an understanding of the basics of quality management systems. The standard
introduces a set of eight quality management principles and describes a set
of 12 fundamentals, which serve as the basis for the ISO quality management
systems. The quality management principles are embodied in the quality
management system fundamentals. The standard also provides definitions
of technical terms (Chapter 1).

3.11.1 ISO 9000:2000 quality management principles

The eight quality management principles recognized in the ISO 9000:2000
standard are:

e Customer focus: The success of an organization is dependent on the
extent to which the current and future needs and requirements of
customers are known, understood, and met. Therefore, the organi-
zation must devote substantial effort toward meeting the require-
ments of its customers and should strive to exceed the expectations
of its customers.

e Leadership: Senior managers must establish the direction and the
objectives of the organization, and must ensure that the conditions
exist for achieving these objectives. This leadership is required to
ensure there is a common purpose for everyone within the organi-
zation.

e Involvement of people: The involvement of everyone within the
organization is essential to achieving the objectives. Personnel must
have the responsibility, authority, abilities, and skills, and the tools
required for them to contribute fully to the organization.
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* Process approach: An organization’s activities are performed more
effectively and efficiently when managed as a process. Therefore, an
organization should use the process approach to manage its activities.

* System approach to management: The processes carried out by an
organization should be identified, understood, and managed as an
interrelated set of processes that form a complete system. The effec-
tiveness and efficiency of the entire organization can be enhanced by
adopting this system approach.

¢ Continual improvement: One of the ongoing objectives of an orga-
nization should be the improvement of its performance on a contin-
ual basis.

e Factual approach to decision making: An organization should com-
pile and analyze information for use in decision making.

® Mutually beneficial supplier relationships: An organization can
benefit from developing relationships with its suppliers; these rela-
tionships serve to enhance the performance of both the organization
and its suppliers.

3.11.2  ISO 9000:2000 fundamentals of quality management
systems:

The ISO 9000 standard recognizes the following 12 fundamentals, which are
the basis for the contents of the ISO 9001:2000 and ISO 9004:2000 quality
management system standards. These fundamentals, which incorporate the
eight quality management principles (Section 3.11.1), are:

¢ Rationale for quality management systems: A quality management
system can provide benefits to an organization. In general, these
benefits include:
— Assistin enhancing the satisfaction of the organization’s customers
— Provide a framework for continual improvement in the organization
— Provide confidence to the organization and its customers that the
organization has the capability to provide products that meet the
requirements of customers, regulatory agencies and the organi-
zation.

* Requirements for quality management systems and requirements
for products: The ISO 9000 standards distinguish between the re-
quirements of quality management systems and requirements of
products. The ISO 9001:2000 standard provides generic quality man-
agement system requirements that are applicable to any organization
but does not provide requirements for an organization’s products.
An organization, its customers, and government regulatory agencies
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establish requirements for products; these requirements are also part
of the quality management system.

® Quality management systems approach: In the development, imple-
mentation, maintenance, and improvement of its quality manage-
ment system, an organization needs to adopt an approach in which
certain specified activities should be undertaken; the standard iden-
tifies these activities.

® The process approach: The process approach is described as system-
atic identification and management of an organization’s processes
and the interactions between these processes. This approach should
be used to manage an organization.

* Quality policy and quality objectives: An organization’s quality
policy and quality objectives can provide a focus for the direction of
the organization. The quality policy should provide a framework for
establishing the quality objectives, which should be consistent with
the quality policy.

* Role of top management within the quality management system:
An organization’s top management, through the use of quality man-
agement principles (Section 3.11.1), and its leadership and actions
can create an environment for the involvement of its people and for
effective operation of the organization’s quality management system.

¢ Documentation: Documentation is an essential feature of an organi-
zation’s quality management system. Various types of documents are
needed in a quality management system, each should serve a partic-
ular function.

¢ Evaluating quality management systems: An organization’s quality
management system should be assessed by evaluating the various
processes within the system, by auditing the system, and by top
management’s review of the system. An organization should also
carry out self-assessment of its activities and performance.

¢ Continual improvement: An organization’s quality management
system should include activities that are devoted to continually im-
proving the system with the objective of enhancing the satisfaction
of its customers and other interested parties.

* Role of statistical techniques: An organization should use statistical
techniques to understand and solve problems such as variability, for
continual improvement of its effectiveness and efficiency, and in
making decisions.

® Quality management systems and other management system fo-
cuses: An organization’s quality management system can be integrat-
ed with other management systems (e.g., financial management sys-
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tem, environmental management system, employee health and safety
management system). The quality objectives of the quality manage-
ment system can complement the objectives of the other management
systems.

¢ Relationship between quality management systems and excellence
models: The approach of ISO 9000:2000 family of standards has many
similarities to those of excellence models (Section 3.7). However, the
ISO 9000 standards provide quality management system require-
ments (ISO 9001) and guidance for performance improvement (ISO
9004), while the excellence models provide assessment criteria for
comparing an organization’s performance against the performance
of other organizations.

3.12 ISO 9001:2000 quality management
systems—requirements

The ISO 9001 standard is the most widely used standard among the ISO
9000 family of standards. It is used by companies seeking to have their
quality management systems recognized through an independent registra-
tion process. This standard establishes requirements for an organization’s
quality management system. It is designed for use by an organization that
aims to enhance the satisfaction of its customers and needs to demonstrate
that it has the ability to provide products that meet requirements of custom-
ers, regulatory agencies, and the organization. The contents of the ISO 9001
standard are covered in Section 3.14.

3.13 ISO 9004:2000 quality management
systems—guidelines for performance improvements

The ISO 9004 standard provides guidelines, in contrast to the ISO 9001
standard, which specifies requirements. The ISO 9004 standard is designed
for use by an organization that seeks to move beyond the requirements of
ISO 9001, to improve the performance of the organization, and to satisfy its
customers and its other interested parties. The ISO 9004 standard covers
both the effectiveness and efficiency of an organization’s quality manage-
ment system. By contrast, the ISO 9000 standard covers the effectiveness of
an organization’s quality management system. The contents of the ISO 9004
standard are covered in Section 3.14.

3.14 1SO 9001:2000 and 1SO 9004:2000 standards

The remainder of this chapter covers the quality management system
requirements in the ISO 9001:2000 standard and the guidelines for perfor-
mance improvements in the ISO 9004:2000 standard. These requirements
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Table 3.2 Clauses of the ISO 9001:2000 Quality Management
System—Requirements and ISO 9004 Quality Management System—Guidelines

for Performance Improvements.

ISO 9001:2000

ISO 9004:2000

1. Scope
1.1 General
1.2 Application
2. Normative reference

3. Terms and definitions

4. Quality management system
4.1 General requirements
4.2 Documentation requirements
4.2.1 General
4.2.2 Quality manual
4.2.3 Control of documents
4.2.4 Control of quality records

5. Management responsibility
5.1 Management commitment

5.2 Customer focus

5.3 Quality policy

5.4 Planning
5.4.1 Quality objectives
5.4.2 Quality management system
planning

5.5 Responsibility

5.5.1 Responsibility and authority
5.5.2 Management representative
5.5.3 Internal communication
5.6 Management review

5.6.1 General
5.6.2 Review input
5.6.3 Review output

6. Resource management

6.1 Provision of resources
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1. Scope

2. Normative reference
3. Terms and definitions

4. Quality management system

4.1 Managing systems and processes
4.2 Documentation

4.3 Use of quality management
principles
5. Management responsibility
5.1 General guidance
5.1.1 Introduction
5.1.2 Issues to be considered
5.2 Needs and expectations of
interested parties
5.2.1 General
5.2.2 Needs and expectations
5.2.3 Statutory and regulatory
requirements
5.3 Quality policy
5.4 Planning
5.4.1 Quality objectives
5.4.2 Quality planning

5.5 Responsibility, authority, and
communication
5.5.1 Responsibility and authority
5.5.2 Management representative
5.5.3 Internal communication
5.6 Management review
5.6.1 General
5.6.2 Review input
5.6.3 Review output
6. Resource management
6.1 General guidance
6.1.1 Introduction
6.1.2 Issues to be considered
-- continued
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Table 3.2 (continued) Clauses of the ISO 9001:2000 Quality Management
System—Requirements and ISO 9004 Quality Management System—Guidelines
for Performance Improvements.

ISO 9001:2000 ISO 9004:2000
6.2 Human resources 6.2 People
6.2.1 General 6.2.1 Involvement of people
6.2.2 Competence, awareness 6.2.2 Competence awareness and
and training training

6.2.2.1 Competence
6.2.2.2 Awareness and training

6.3 Infrastructure 6.3 Infrastructure
6.4 Work environment 6.4 Work environment
6.5 Information
6.6 Suppliers and partnerships
6.7 Natural resources
6.8 Financial resources
7. Product realization 7. Product realization
7.1 Planning pf product realization 7.1 General guidance
7.1.1 Introduction
7.1.2 Issues to be considered
7.1.2.1 General
7.1.2.2 Process inputs, outputs,
and review
7.1.2.3 Product and process
validation and changes
7.2 Customer related process 7.2 Processes related to interested
parties
7.2.1 Determination of
requirements related to the
product
7.2.2 Review of requirements
related to the product
7.2.3 Customer communication

7.3 Design and development 7.3 Design and development
7.3.1 Design and development 7.3.1 General guidance
planning
7.3.2 Design and development 7.3.2 Design and development
inputs input and output
7.3.3 Design and development 7.3.3 Design and development
outputs review
7.3.4 Design and development
review
7.3.5 Design and development
verification

7.3.6 Design and development
and validation
7.3.7 Control of design and
development changes
-- continued
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Table 3.2 (continued) Clauses of the ISO 9001:2000 Quality Management
System—Requirements and ISO 9004 Quality Management System—Guidelines

for Performance Improvements.

ISO 9001:2000

ISO 9004:2000

7.4 Purchasing
7.4.1 Purchasing process
7.4.2 Purchasing information
7.4.3 Verification of purchased
product
7.5 Production and service provision
7.5.1 Control of production and
service provision
7.5.2 Validation of processes for
production and service provision
7.5.3 Identification and
traceability
7.5.4 Customer property
7.5.5 Preservation of product
7.6 Control of monitoring and
measuring devices

8. Measurement, analysis, and
improvement

8.1 General

8.2 Monitoring and measurement
8.2.1 Customer satisfaction

8.2.2 Internal audits

8.2.3 Monitoring and
measurement of processes
8.2.4 Monitoring and
measurement of product
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7.4 Purchasing
7.4.1 Purchasing processes
7.4.2 Supplier control process

7.5 Production and service operations
7.5.1 Operation and realization

7.5.2 Identification and
traceability
7.5.3 Customer property

7.5.4 Preservation of product

7.6 Control of measuring and
monitoring devices
8. Measurement, analysis, and
improvement
8.1 General guidance
8.1.1 Introduction
8.1.2 Issues to be considered
8.2 Measurement and monitoring
8.2.1 Measurement and
monitoring of system
performance
8.2.1.1 General
8.2.1.2 Measurement and
monitoring of customer
satisfaction
8.2.1.3 Internal audit
8.2.1.4 Financial measures
8.2.1.5 Self-assessment
8.2.2 Measurement and
monitoring of processes
8.2.3 Measurement and
monitoring of product
8.2.4 Measurement and
monitoring the satisfaction of
interested parties

-- continued
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Table 3.2 (continued) Clauses of the ISO 9001:2000 Quality Management
System—Requirements and ISO 9004 Quality Management System—Guidelines
for Performance Improvements.
ISO 9001:2000 ISO 9004:2000
8.3 Control of nonconforming product 8.3 Control of nonconformity
8.3.1 General
8.3.2 Nonconformity review and

disposition
8.4 Analysis of data 8.4 Analysis of data
8.5 Improvement 8.5 Improvement
8.5.1 Continual improvement 8.5.1 General
8.5.2 Corrective action 8.5.2 Corrective action
8.5.3 Preventive action 8.5.3 Loss prevention

8.5.4 Continual improvement of
the organization

Source: ISO 9001:2000, ISO 9004:2000. With permission.

and guidelines are referred to by the identical numbers and titles used in
the standard and are italicized for easy identification. The quality manage-
ment system requirements and guidelines are applicable to the operations
of food companies.

The standard defines the minimum requirements that must be imple-
mented in order for the quality management system to be recognized. An
organization that would like to move beyond the requirements of ISO
9001:2000 can use the guidelines given in ISO 9004:2000. Both standards
contain the following eight clauses:

Scope

Normative reference

Terms and definitions

Quality management system
Management responsibility

Resource management

Product realization

Measurement, analysis, and improvement

NN =

Clauses 1 to 3 provide general remarks on the standards. Clauses 4 to 8
describe the requirements (ISO 9001) and guidelines (ISO 9004). Clause 4
quality management system defines certain general requirements, which
apply to all activities, while clauses 5 management responsibility, 6 resource
management, 7 product realization, and 8 measurement, analysis, and improvement
are considered the four major blocks of activities. Table 3.2 lists and compares
the clauses of ISO 9001:2000 and ISO 9004:2000.
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3.14.1 ISO 9001:2000 and ISO 9004:2000 clause 1 scope

This clause defines the scope and the objectives, use and application of the
standards.

3.14.1.1  ISO 9001 clause 1 scope

Clause 1.1 General declares that the standard is an international standard
that specifies requirements for a quality management system and identifies
two particular situations for using the standard:

e When an organization needs to demonstrate that it is has the ability
to provide products that meet the requirements of its customers and
the regulatory requirements that apply to its products and operations

e When an organization’s objective is to enhance the satisfaction of its
customers through continual improvement

The scope of the standard is limited to products intended for, or required
by, an organization’s customers.

Clause 1.2 Application covers the application of the standard. The require-
ments of the standard are generic and can be applied regardless of type or
size of an organization or type of products. This clause recognizes that
because of the generic nature of the requirements of the standard, it is
possible that certain requirements may not be applicable to some organiza-
tions, depending on the nature of the organization and its type of operations
and products. In these situations, an organization can exclude a requirement
of the standard that is considered to be not applicable; however, only require-
ments contained in Clause 7 (Product Realization) of the standard can be
considered for exclusion.

The standard can be used by any food company to achieve the food
quality and food safety requirements of its products.

3.14.1.2  ISO 9004 clause 1 scope
This clause describes the relationship of this standard to the ISO 9001 stan-
dard. The following comparisons are made between the ISO 9001 and ISO
9004 standards:

e ISO 9004 provides guidelines that go beyond the requirements of ISO
9001

e The ISO 9001 objectives relating to customer satisfaction and product
quality are extended in ISO 9004 to include satisfaction of interested
parties and the performance of an organization

e Unlike the ISO 9001 standard, which consists of requirements and
can be used for certification or for contractual purposes, the ISO 9004
standard consists of guidelines and is not intended to be used for
certification or for contractual purposes.
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3.14.2 ISO 9001:2000 and 1SO 9004:2000 clause 2 normative
reference

This clause is identical for both standards. It identifies the reference docu-
ment that is applicable to both standards. This reference document is the
standard ISO 9000:2000 quality management systems — fundamentals and vocab-
ulary (Section 3.11). In the use of the standards, the definitions of terms in
the ISO 9000 standard are the recognized definitions.

3.14.3 ISO 9001:2000 and ISO 9004:2000 clause 3 terms and
definitions

This clause is identical for both standards. It makes specific reference to the

ISO 9000 standard as the source of the terms and definitions that are used in

ISO 9001 and ISO 9004. In addition, it clarifies the definitions of the terms

product and supplier, and the supply chain relationship involving supplier,

organization, and customer. A supplier provides product to an organization,
while a customer receives product from an organization.

3.14.4 ISO 9001:2000 and ISO 9004:2000 clause 4 quality
management system

ISO 9001:2000 Clause 4 provides general requirements and documentation
requirements that apply to the entire quality management system, including
the other clauses of the standard. ISO 9004:2000 Clause 4 provides guidelines
for managing systems and processes, documentation, and use of quality
management principles. These guidelines apply to the entire quality man-
agement system, including the other clauses of the standard.

3.14.4.1 ISO 9001 clause 4.1 general requirements
A quality management system must be established, documented, imple-
mented, and maintained by the organization, and the effectiveness of the
system must be continually improved. This must be done in accordance with
the requirements of the standard. In addition, the process approach of the
standard is emphasized in this clause, by requiring that the organization
address the following points:

e The organization must identify and manage the processes to be in-
cluded in the quality management system. The standard specifically
mentions processes for communication, product realization, custom-
er-related issues, purchasing, production and service provision, mon-
itoring, measurement, analysis, and improvement.

e The sequence and interaction of these processes must be determined.

e The criteria and methods required to ensure the effective operation
and control of the processes must be determined.
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¢ The required resources and information must be made available to
operate and monitor these processes.

® The processes must be monitored, measured, and analyzed.

¢ The actions required to obtain expected results, and for continual
improvement of the processes, must be implemented.

If an organization outsources any of the processes that affect the quality of
its products, the outsourced processes must be included in the organization’s
quality management system.

3.14.4.2  ISO 9004 clause 4.1 managing systems and processes

This clause recognizes the importance of quality management in the man-
agement of an organization. It associates success with the implementation
and maintenance of a management system that aims to continually improve
both the effectiveness and efficiency of the organization’s performance, and
the organization’s systems and processes in relation to the needs of interested
parties. The standard recommends that a customer-oriented organization
should be established by the organization’s top management and proposes
that this should be achieved by:

¢ Defining the organization’s systems and processes in such a manner
that they can be managed, and both their effectiveness and efficiency
can be improved

¢ Ensuring that there is effective and efficient operation and control of
the organization’s processes, and the measures and data that are used
to determine its performance is satisfactory.

The clause provides examples of activities that can result in a cus-
tomer-oriented organization, including the organization’s use of processes
that lead to performance improvement, the continuous use of data and
information from processes, and the use of self-assessments and manage-
ment reviews to evaluate the improvement of processes.

3.14.4.3 ISO 9001 clause 4.2 documentation requirements
The documentation requirements for an organization’s quality management
system are given in four clauses.

Clause 4.2.1 General identifies five categories of documents that must be
included in an organization’s quality management system:

® Documented statements of the organization’s quality policy and
quality objectives
e The organization’s quality manual (see clause 4.2.2)
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® Procedures that must be documented by the organization based on
the requirements of the standard. Documented procedures are re-
quired specifically by the following six clauses of the standard:

4.2.3. Control of documents

4.2.4. Control of records

8.2.2. Internal audit

8.3.  Control of nonconforming product
8.5.2. Corrective action

8.5.3. Preventive action

® Documents that the organization must have in order to plan, operate,
and control its processes
e Records that must be maintained:

Records from the organization’s management reviews (5.6 Man-
agement review, 5.6.1 General)

Records of education, training, skills, and experience for person-
nel who perform work that affects the quality of the organization’s
product (6.2.2 Competence, awareness, and training)

Records to demonstrate that the organization’s product realiza-
tion processes and the products resulting from these processes
meet the requirements (7.1 Planning of product realization)
Records of the results of review of requirements of the organiza-
tion’s products, and of the actions resulting from this review (7.2.2
Review of requirements related to product)

Records of design and development inputs relating to require-
ments of the organization’s products (7.3.2 Design and development
inputs)

Records of the results of design and development reviews, and
any actions resulting from these reviews (7.3.4 Design and devel-
opment review)

Records of the results of design and development verification,
and any actions from this verification (7.3.5 Design and development
verification)

Records of the results of design and development validation, and
any actions from this validation (7.3.6 Design and development val-
idation)

Records of review of design and development changes, and any
actions from this review (7.3.3 Control of design and development
changes)

Records of results of evaluations of the organization’s suppliers,
and any actions resulting from these evaluations (7.4.1 Purchasing
process)

Records to demonstrate the validation of the organization’s pro-
cesses from which output cannot be verified by subsequent mon-
itoring or measurement (7.5.2 Validation of processes for production
and service provision)
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— Records for unique identification of the organization’s product,
where traceability is required (7.5.3 Identification and traceability)

— For property that is provided to the organization by its customer,
the records of customer property that is lost, damaged, or unsuit-
able for use (7.5.4 Customer property)

— Records of the basis used for calibration or verification of mea-
suring equipment where no international or national standards
exist (7.6 Control of monitoring and measuring devices)

— Records of the validity of previous measuring results when the
measuring equipment is found not to conform to requirements
(7.6 Control of monitoring and measuring devices)

— Records of results of calibration and verification of monitoring
and measuring devices used to provide evidence that the organi-
zation’s products meet requirements (7.6 Control of monitoring and
measuring devices)

— Records of the organization’s internal audits (8.2.2 Internal audit)

— Records of conformity of the organization’s product based on the
acceptance criteria and the personnel responsible for the release
of the organization’s product (8.2.4 Monitoring and measurement of
product)

— Records of nonconformities of the organization’s products and
subsequent actions relating to the nonconforming products (8.3
Control of nonconforming product)

— Records of the results of corrective action taken by the organiza-
tion to eliminate the cause of nonconformities in order to prevent
recurrence (8.5.2 Corrective action)

— Records of the results of preventive action taken by the organiza-
tion to eliminate the causes of potential nonconformities in order
to prevent their occurrence (8.5.3 Preventive action).

Clause 4.2.2 Quality manual defines the requirements for the organization’s
quality manual. At a minimum, the quality manual must contain:

¢ The scope of the organization’s quality management system, along
with information on and justification of which clauses (if any) of the
standard are not included; exclusions are permitted only from clause 7

¢ The organization’s documented procedures which are included in
the quality management system, or some reference to these docu-
mented procedures

¢ The interaction between the various processes of the organization’s
quality management system

Clause 4.2.3 Control of documents requires that a documented procedure
must be established to control the categories of documents identified in
clause 4.2.1, except quality records (clause 4.2.4 addresses control of quality
records specifically). The documented procedure for control of documents
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in an organization’s quality management system must specify the controls
required for the following:

* Approving the documents to ensure that they are adequate, before
they are issued

¢ Reviewing and updating of existing documents when this becomes
necessary and the re-approval of updated documents

¢ Ensuring that the changes are identified when documents are updat-
ed, and the status of the revised documents are also identified

¢ Ensuring that correct versions of documents are available at locations
where use of the documents is required

¢ Ensuring that the documents are always legible and can be readily
identified

¢ Ensuring that any documents that originate from outside the orga-
nization are identified and controlled with regard to distribution
within the organization

* Preventing the use of documents that have become obsolete, and
appropriately identifying these documents if they are retained by the
organization

The requirements in this clause can be applied to the documents in a food
company’s HACCP system, including SOPs and HACCP prerequisite pro-
grams (Chapter 4), and documents required by HACCP Principle 7 Establish
record—keeping procedures (Chapter 5).

Clause 4.2.4 Control of quality records requires that a documented proce-
dure must be established specifically for the control of the quality records
that an organization is required to keep. These records serve as evidence
that there is conformity to requirements of the organization’s
quality management system, as well as evidence of the system’s effective
operation. The documented procedure for control of these quality records
must specify the controls that are required so that the records are:

¢ Identified in relation to the purpose that they serve

¢ Available and stored at specified locations, so they can be retrieved
readily

® Protected from loss or damage and maintained in a legible manner
Retained for a defined period of time
Disposed of after they are no longer required

The requirements in this clause can be applied to the records in a food
company’s program for GMPs or HACCP system, including records required
by HACCP prerequisite programs (Chapter 4) and by HACCP Principle 7
Establish record—keeping procedures (Chapter 5).
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3.14.4.4 ISO 9004 clause 4.2 documentation

This clause provides guidance on the documentation that should be estab-
lished, maintained and controlled by an organization, beyond that required
by ISO 9001:2000. The following are examples of points that need to be
considered:

e Contractual requirements (e.g., from customers and other interested
parties)

e Statutory and regulatory requirements

® Applicable standards (e.g., international, national, regional, industry
sector)

e Other internal and external sources of information

This clause also provides examples of criteria that can be used for evalu-
ation of the effectiveness and efficiency of the organization documentation
activities.

3.14.4.5 ISO 9004 clause 4.3 use of quality management principles

Eight quality management principles (Section 3.11.1) have been integrated
into the contents of the ISO 9004 standard; the ISO 9001 standard does not
have a clause corresponding to this clause of ISO 9004. The quality manage-
ment principles are intended for use by an organization’s top management
in order to improve its performance. The standard recognizes that benefits
will result from the successful use of these eight quality management prin-
ciples; including improved monetary return, the creation of value, and
increased organizational stability.

3.14.5 1SO 9001:2000 and ISO 9004:2000 clause 5 management
responsibility

The six management responsibility clauses of ISO 9001 define the responsibil-
ities of top management in establishing, implementing, maintaining, and
continually improving the organization’s quality management system.

The six management responsibility clauses of ISO 9004 are more extensive
than those of ISO 9001, They provides guidance for an organization’s top
management, for its management, and for the organization.

3.14.5.1 ISO 9001 clause 5.1 management commitment
The top management of an organization must demonstrate its commitment
to developing, implementing, and continually improving the organization’s
quality management system through the following actions:

¢ Communicate to the entire organization the importance of meeting
customer requirements, and statutory and regulatory requirements
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® Establish the organization’s quality policy (see clause 5.3 Quality
policy)

¢ Ensure that the organization’s quality objectives are established (see
clause 5.4.1 Quality objectives)
Conduct management reviews (see clause 5.6 Management review)
Ensure that resources are available in the organization for the activ-
ities required by the quality management system (see clause 6.1 Pro-
vision of resources)

This clause is particularly applicable to food companies. The top manage-
ment of a food company is responsible for the safety of the food that is
produced at a food establishment. In addition, top management’s commit-
ment is essential for the success of a food company’s HACCP system for
food safety (Chapter 5).

3.14.5.2  ISO 9004 clause 5.1 general guidance

Clause 5.1.1 Introduction provides guidance on the role of management’s
leadership and its active involvement in the organization’s quality manage-
ment system, which is essential for establishing and maintaining an effective
and efficient system, and for increasing customer satisfaction, in order to
achieve benefits. Several examples of actions are given. Top management’s
responsibilities should also include identifying the methods to be used for
measuring the organization’s performance in order to determine whether
objectives are being achieved. Proposed methods of measurement include:

¢ Using the organization’s financial information

¢ Using external information, including benchmarking and evaluation
by an independent third-party

* Measuring the satisfaction of the organization’s employees and other
interested employees

Clause 5.1.2 Issues to be considered reinforces the points in clause 4.3 Use
of quality management principles. It recommends that the organization’s top
management make use of the eight quality management principles in devel-
oping, implementing, and managing the quality management system. It
proposes that top management demonstrate leadership and commitment in
activities such as:

® Understanding the current and future needs, expectations, and re-
quirements of the organization’s customers

® Increasing awareness, motivation, and involvement of the organiza-
tion’s employees

e Planning for the future of the organization and for managing change,
including innovative or breakthrough changes to processes within
the organization
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¢ Identifying support processes that affect the organization’s product
realization

¢ Ensuring that the organization’s processes operate as an effective and
efficient network

3.14.5.3 ISO 9001 clause 5.2 customer focus

This clause requires that top management ensure that the organization deter-
mines and fulfils the requirements of its customers, with the aim of enhanc-
ing customer satisfaction. Specific details relating to customer requirements
and customer satisfaction are given in other clauses of the standard (7.2.1
Determination of requirements related to products, 8.2.1 Customer satisfaction).

3.14.5.4 ISO 9004 clause 5.2 needs and expectations of interested
parties
There is no clause in ISO 9001 that corresponds to clause 5.2 of ISO 9004,
which addresses the needs and expectations of interested parties of an orga-
nization, including its customer. The guidance provided goes much further
than the requirements of ISO 9001, which address only customer require-
ments and customer satisfaction.

Clause 5.2.1 General identifies the interested parties that have needs and
expectations of the organization. In addition to the organization’s customers
and employees, interested parties include: end-users of the organization’s
products; owners, investors, and shareholders; the organization’s suppliers
and partners; the community and the general public that are affected by the
organization or its products.

Clause 5.2.2 Needs and expectations provides specific guidance for manage-
ment’s responsibility for (a) understanding and satisfying the needs and
expectations of the organization’s present and potential customers and
end-users, including both their current and future needs and expectations,
and (b) understanding and considering the needs of the organization’s other
interested parties. Guidance is provided to the organization’s management
for understanding and meeting the needs of interested parties in general,
and for understanding and satisfying the needs and expectations of custom-
ers and end-users in particular. Interested parties other than customers and
end-users include:

¢ The organization’s employees: Management should identify the
needs and expectations of the organization’s employees for purposes
of recognition, work satisfaction, and personal development.

e The organization’s owners, investors, and shareholders: To satisfy
the needs and expectations of its owners, investors and shareholders,
top management should consider the organization’s financial results.

¢ The organization’s suppliers and partners: Management should con-
sider developing partnerships with the organization’s suppliers.
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¢ The organization’s community and society: Management should con-
sider the impact of the organization’s activities on the public’s health
and safety, on the environment, and on the society in general.

Clause 5.3.2 Statutory and regulatory requirements provides guidance relat-
ing to the organization’s knowledge of statutory and regulatory require-
ments that pertain to its products, processes, and activities.

3.14.5.5 ISO 9001 clause 5.3 quality policy

This clause specifies the responsibility of top management to ensure that the
organization’s documented quality policy satisfies the following require-
ments:

¢ The quality policy is appropriate for the purpose of the organization.

e Top management is committed to complying with the requirements
of the quality management system, and to the continual improve-
ment of its effectiveness.

¢ The quality policy provides a framework for establishing and review-
ing the organization’s quality objectives.

¢ The quality policy is communicated and understood within the or-
ganization.

¢ The quality policy is reviewed for its continuing suitability.

3.14.5.6  ISO 9004 clause 5.3 quality policy

This clause recommends the following as top management’s responsibility
for an organization’s quality policy:

e The quality policy should be used by top management in its efforts
to improve the performance of the organization.

e The quality policy should be an important and equal part of the
organization’s overall policies.

e Top management should consider the needs and expectations of all
interested parties, including customers, when establishing the orga-
nization’s quality policy.

3.14.5.7 IS0 9001 clause 5.4 planning
Clause 5.4.1 Quality objectives specifies the responsibility of top manage-
ment to ensure that the organization’s quality objectives are established and
documented, and that the quality objectives are measurable and are consis-
tent with the organization’s quality policy. Quality objectives that are needed
to meet requirements of products must also be included (see clause 7.1
Planning for product realization).

Clause 5.4.2 Quality management system planning specifies top manage-
ment’s responsibility for the planning activities that must be established in
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the organization’s quality management system. The following two points
must be addressed:

¢ Planning must be carried out in order that all the requirements of
the quality management system, as specified by the standard, will
be established and all the organization’s quality objectives will be
achieved.

* When changes to the organization’s quality management system are
planned and implemented, all the requirements specified by the stan-
dard must be maintained.

3.14.5.8 ISO 9004 clause 5.4 planning

Clause 5.4.1 Quality objectives proposes that the strategic planning and
quality policy established by an organization’s management should be the
basis for its quality objectives. These quality objectives should lead to
improvement of the organization’s performance.

Clause 5.4.2 Quality planning proposes that an organization’s management
should take responsibility for quality planning, which should focus on meet-
ing the organization’s quality objectives. Examples of inputs and outputs of
quality planning are provided.

3.14.5.9 ISO 9001 clause 5.5 responsibility, authority and
communication

Clause 5.5.1 Responsibility and authority specifies that top management is
responsible for defining the responsibilities and authorities with respect to
the various processes within the organization’s quality management system,
and the interrelation between these responsibilities and authorities. The
defined responsibilities and authorities and their interrelation must be com-
municated within the organization.

Clause 5.5.2 Management representative requires that top management
appoint a member of the organization’s management who must have the
responsibility and authority for quality management system activities which
include:

¢ Establishing, implementing, and maintaining the processes that are
required for the organization’s quality management system

® Reporting on the performance of the quality management system,
and the need for any improvement to the system, to the organiza-
tion’s top management.

e Ensuring that awareness of requirements of the organization’s cus-
tomers is promoted throughout the organization.

Clause 5.5.3 Internal communication specifies top management’s responsi-
bility to ensure that processes for communication are established within the
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organization, and that the effectiveness of the organization’s quality man-
agement system is communicated within the organization.

3.14.5.10  ISO 9004 clause 5.5 responsibility, authority and
communication
Clause 5.5.1 Responsibility and authority proposes that top management
should define responsibility and authority within the organization and com-
municate this throughout the organization. Personnel throughout the orga-
nization should be given responsibilities and authority so that they can
contribute to the organization’s quality objectives.

Clause 5.5.2 Management representative proposes that an organization’s top
management should appoint a management representative who is given
responsibility for managing, monitoring, operating, and coordinating the
organization’s quality management system. The management representative
should have the responsibility of communicating with the organization’s
customers and its interested parties, and for reporting to top management
on matters relating the organization’s quality management system.

Clause 5.5.3 Internal communication proposes that an organization’s man-
agement should define and implement an effective and efficient process for
communicating the organization’s quality policy, its requirements, its objec-
tives, and its accomplishments throughout the organization. The clause also
recommends that organization management should actively encourage feed-
back and communications from its personnel, and provides examples of
internal communication activities.

3.15.5.11 1SO 9001 clause 5.6 management review

Clause 5.6.1 General specifies top management’s responsibility for conduct-
ing reviews of the organization’s quality management system at established
intervals, to ensure that the system continues to be suitable, adequate and
effective. Records of these reviews must be kept as evidence that they have
been done as required. Reviews must evaluate improvement of the organi-
zation’s quality management system, and the need to make changes to the
organization’s existing quality policy, quality objectives, and to the system.

Clause 5.6.2 Review input specifies the information that must be used when
management reviews of the organization’s quality management system are
conducted. The information includes the following;:

* Results of various types of audits of the organization’s quality man-
agement system (e.g., internal audits, customer audits, third-party
audits)

Information obtained from the organization’s customers
Performance of the organization’s processes and conformity of the
organization’s products to requirements
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¢ Information on the organization’s preventive actions and corrective
actions

* Any actions that were identified for follow-up at previous manage-
ment reviews

¢ The effect of any changes that are planned to take place in the orga-
nization’s existing quality management system

¢ Recommendations for the improvement of the effectiveness and ef-
ficiency of the organization’s quality management system

Clause 5.6.3 Review output specifies decisions and actions that result from
management review of the organization’s quality management system; these
must include the following;:

e Improvement actions toward the effectiveness of the organization’s
quality management system and the processes in the system

e Improvement actions toward the organization’s products as they
relate to requirements of the organization’s customers

® Decisions regarding the need for resources within the organization

3.14.5.12  1SO 9004 clause 5.6 management review

Clause 5.6.1 General proposes that an organization’s top management
should develop management review activities that go beyond verifying the
effectiveness and efficiency of the organization’s quality management sys-
tem. It recommends a management review process that extends to the entire
organization and provides opportunities for exchange of new ideas, open
discussion, and leadership input.

Clause 5.6.2 Review input provides examples of review inputs that an orga-
nization should consider when evaluating the efficiency and effectiveness of
its quality management system as part of its management review activities.

Clause 5.6.3 Review output proposes that by extending management review
activities beyond verification of its quality management system, the output
of the reviews can by used by an organization’s top management as inputs
for improvement processes. Examples of review outputs that can enhance
efficiency are provided.

3.14.6 ISO 9001:2000 and 1SO 9004:2000 clause 6 resource
management

Clause 6 provides information related to identifying, providing, and man-
aging various types of resources in the organization. ISO 9001 clause 6
addresses requirements and ISO 9004 clause 6 provides guidelines.

© 2004 by CRC Press LLC



Chapter three:  Quality programs and quality systems for the food industry 67

3.14.6.1 ISO 9001 clause 6.1 provision of resources
This clause specifies general requirements relating to resources. The organi-
zation must determine the resources required and provide these resources
for two activities:

¢ Implementing, maintaining, and continually improving the quality
management system
¢ Enhancing customer satisfaction by meeting customer requirements

3.14.6.2 ISO 9004 clause 6.1 general guidance

Clause 6.1.1 Introduction proposes that the organization’s top management
ensure that the resources required for implementing strategy and achieving
objectives are identified and available. This includes the resources required
for operating and improving the organization’s quality management system
and the satisfaction of its customers and other interested parties. Examples
of resources that may be required by the organization are people, infrastruc-
ture, work environment, information, suppliers and partners, natural
resources, and financial resources.

Clause 6.1.2 Issues to be considered provides guidance on resources that
should be considered for improving an organization’s performance. These
include: tangible resources such as support facilities, intangible resources
such as intellectual property, management leadership skills, employee com-
petence, information management and technology, and use of natural
resources. Management of these resources includes making them available
at the time they are needed and when they can be most effective and efficient,
and planning for future resource needs.

3.14.6.3 ISO 9001 clause 6.2 human resources

Clause 6.2.1 General notes that the personnel whose work affects the quality
of product must be competent in their field of work. This competence is
determined on the basis of the education, training, skills, and experience.

Clause 6.2.2 Competence, awareness, and training specifies that an organi-
zation is required to carry out the following activities:

® Determine the competence required for personnel whose work affects
the quality of the organization’s products

¢ Provide training to personnel in order that the required competence
can be attained

¢ Evaluate the training provided to determine whether it is effective
for acquiring the required competence

¢ Ensure that personnel are aware of the relevance of their work to
product quality, and of their contribution to the achievement of the
organization’s quality objectives

* Maintain records of the education, training, skills, and experience of
personnel whose work affects product quality
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This clause is particularly applicable to food companies. Training a food
company’s employees is essential for achievement of food safety, and is
required as part of GMPs, HACCP prerequisite programs, (Chapter 4) and
HACCP systems (Chapter 5).

3.14.6.4 ISO 9004 clause 6.2 people

The guidelines in this clause are given in the following 2 clauses: 6.2.1
Involvement of people, 6.2.2 Competence, awareness and training.

Clause 6.2.1 Involvement of people proposes that the organization’s man-
agement should have the involvement and support of its people in efforts
to improve the effectiveness and efficiency of the organization and its quality
management system. Management should encourage the involvement and
development of its people. Numerous examples of how this can be done are
given, including providing ongoing training, defining responsibilities and
authorities, recognizing and rewarding performance, and ensuring effective
teamwork.

Clause 6.2.2 Competence, awareness, and training provides guidelines in
two separate clauses:

* Clause 6.2.2.1 Competence proposes that the organization’s manage-
ment should ensure that the necessary employee competence is avail-
able for the organization to operate effectively and efficiently. Man-
agement should consider the organization’s present and expected
competence needs.

* Clause 6.2.2.2 Awareness and training provides guidelines for edu-
cation and personnel. It recognizes that the objective of training and
education is to provide the organization’s personnel with knowledge
and skills that, together with their experience, improve their compe-
tence.

3.14.6.5 ISO 9001:2000 clause 6.3 infrastructure

This clause specifies that an organization must determine, provide and main-
tain the infrastructure that is required to achieve products that conform to
requirements. An organization’s infrastructure includes buildings, work-
space, utilities, processing equipment, and any services related to infrastruc-
ture such as transportation or the communications network.

This clause is particularly applicable to food companies. A food com-
pany’s premises, facilities and equipment are covered by requirements of
GMPs and HACCP prerequisite programs (Chapter 4).

3.14.6.6  ISO 9004:2000 clause 6.3 infrastructure

This clause provides guidelines relating to the infrastructure that is necessary
for an organization to realize its products, and to address the needs and
expectations of interested parties. The infrastructure includes the organiza-
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tion’s premises, workspace, tools, equipment, support services, information
and communication technology, and transport services. The organization
should have a process for defining the infrastructure needed to achieve
effective and efficient product realization.

3.14.6.7 ISO 9001:2000 clause 6.4 work environment

An organization must determine the work environment that is needed in
order for it to achieve products that conform to requirements, and must
manage this work environment.

This clause is particularly applicable to food companies. A food com-
pany’s work environment is covered by requirements of GMPs and HACCP
prerequisite programs (Chapter 4).

3.14.6.8 ISO 9004:2000 clause 6.4 work environment

This clause provides guidelines relating to the work environment that is
needed to influence the motivation, satisfaction, and performance of an
organization’s personnel in order to enhance the performance of the orga-
nization. It proposes that the organization’s management should ensure that
this type of work environment exists. Examples of points to be considered
in the creation of a suitable work environment are provided.

3.14.6.9  ISO 9004 clause 6.5 information

An organization’s management should treat data as a fundamental resource
for conversion into information, and for the continual development of the
organization’s knowledge. This knowledge is essential for making factual
decisions and can also stimulate innovation. Examples of points to be con-
sidered by an organization in the management of its information are pro-
vided.

ISO 9001 does not have a clause that corresponds to this clause.

3.14.6.10  1SO 9004 clause 6.6 suppliers and partnerships

An organization should establish relationships with its suppliers and part-
ners. These relationships should promote and facilitate communication
among an organization and its suppliers and partners with the aim of mutu-
ally improving the effectiveness and efficiency of processes that create value.
Examples of opportunities for an organization to increase value through
working with its suppliers and partners are provided.

ISO 9001 does not have a clause that corresponds to this clause.

3.14.6.11 1SO 9004 clause 6.7 natural resources

An organization should consider whether its performance can be influenced
by the availability of certain natural resources which are often out of its
direct control. The organization should have contingency plans to ensure the
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availability of these resources or replacement resources in order to prevent
or minimize negative effects on its performance.
ISO 9001 does not have a clause that corresponds to this clause.

3.14.6.12  1SO 9004 clause 6.8 financial resources

Activities for determining the need for financial resources and the sources
of financial resources should be included in resource management activities.
An organization’s management should (a) plan, make available, and control
the financial resources necessary to implement and maintain an effective and
efficient quality management system and to achieve the organization’s objec-
tives, and (b) consider the development of innovative financial methods to
support and encourage improvement of the organization’s performance.

This clause recognizes that improving the effectiveness and efficiency of
an organization’s quality management system can positively influence the
financial results of the organization. Examples of these improvements are
reducing process and product failures, reducing waste in materials and time,
reducing cost of compensation to customers under product guarantees and
warrantees, and reducing costs of lost customers and lost markets.

ISO 9001 does not have a clause that corresponds to this clause.

3.14.7 1SO 9001:2000 and ISO 9004:2000 clause 7 product
realization

The requirements of ISO 9001:2000 clause 7 Product realization are given in
six clauses.

The guidelines of ISO 9004:2000 clause 7 Product realization are given in six
clauses.

3.14.7.1 IS0 9001 clause 7.1 planning of product realization
This clause requires an organization to plan and develop the processes that
are needed for product realization. This planning must be consistent with
the requirements of the other processes that are also included in the organi-
zation’s quality management system. As part of planning for realization of
the product, the organization must determine the following:

e Its quality objectives and requirements for its products

e The need to establish processes, create documents, and provide re-
sources that are specific to its products

e Activities required by the organization for verification, validation,
monitoring, inspection, and test for its products, and the criteria for
acceptance of its products

e The records that the organization must maintain as evidence that
both its product realization processes and the resulting products
conform to requirements.
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This clause is particularly applicable to food companies that operate with
the HACCP system for addressing the safety of its products (Chapter 5).

3.14.7.2  ISO 9004 clause 7.1 general guidance

Clause 7.1.1 Introduction is a statement about processes in relation to prod-
uct realization. It also proposes that an organization’s top management
should ensure the effectiveness and efficiency of product realization pro-
cesses and support processes and their associated networks so that the orga-
nization has the capability to satisfy interested parties. Management should
define the required outputs of the organization’s processes, and should
identify the inputs and activities required for the effective and efficient
achievement of these outputs.

Clause 7.1.2 Issues to be considered identifies specific points relating to the
organization’s processes for product realization. These points include:

¢ Defining the inputs of processes and determining the activities, ac-
tions, and resources required for processes in order to achieve the
desired outputs

e Continual improvement of processes in order to improve the effec-
tiveness and efficiency of the organization’s quality management
system and its performance

* Documentation of the processes

* The role of the organization’s people in its processes

¢ Benefits from improvement of the efficiency and effectiveness of the
organization’s processes.

Clause 7.1.3 Managing processes: The guidelines of this clause are covered
in the following 3 clauses:

® Clause 7.1.3.1 General proposes that an organization’s management
should identify processes that are needed to realize products that
satisfy the requirements of its customers and its other interested
parties. To do this, the organization’s management should consider
the following points relating to its processes: associated processes
and their desired outputs, process steps, activities, flows, control
measures, training needs, equipment, methods, information, materi-
als, and other resources. Examples of support process are provided.
The clause also proposes that an operating plan should be defined
to manage the organization’s processes.

® Clause 7.1.3.2 Process inputs, outputs and review proposes that an
organization should identify significant or critical features of prod-
ucts and processes in order to develop an effective and efficient plan
for controlling and monitoring the activities within its processes.
Examples of input issues are provided. The organization should
record process outputs and evaluate the outputs against input
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requirements and acceptance criteria, taking into account the needs
and expectations of its customers and its other interested parties.
Management should undertake periodic reviews of the performance
of its processes. Examples of points to be considered in this review
are provided.

* Clause 7.1.3.3 Product and process validation and changes proposes
that management should carry out product validation activities to
demonstrate that its products meet the needs and expectations of its
customers and its interested parties. Validation of its processes
should also be carried out at appropriate intervals to ensure that the
impact of any changes in the processes can be determined and ad-
dressed. Examples of activities for validation of products and pro-
cesses and points that should be addressed are provided. The clause
also addresses (a) control of changes to processes and related issues
and (b) risk assessment associated with potential failures or faults in
its processes.

3.14.7.3  ISO 9001 clause 7.2 customer-related processes

Clause 7.2.1 Determination of requirements related to the product explains
that an organization must determine the following;:

e All product-related requirements that are specified by its customers,
including requirements for delivery of its products and post-delivery
requirements

¢ All necessary product requirements for its specified or intended use
that are not stated by its customer

e All statutory, regulatory, or other requirements relating to its prod-
ucts

¢ Any additional requirements determined by the organization

This clause is particularly applicable to food companies that operate with
the HACCP system for addressing the safety of their products (Chapter 5).

Clause 7.2.2 Review of requirements relating to the product requires that an
organization must review all the requirements relating to a product before
it makes a commitment to supply products to its customers. This review
must ensure the following:

® The requirements relating to products are defined.

* Any differences between the customer’s contract or order require-
ments and requirements that were expressed previously are resolved.

* The organization has the ability to supply to the customer products
that meet the defined requirements.

¢ The organization must keep records of this review and the actions
resulting from the review. In cases where the customer does not
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provide a documented statement of requirements, the organization
must confirm the requirements to the customer before accepting
them. In cases where the product requirements of the customer are
modified, the organization must ensure that the documents relating
to these requirements are changed, and all relevant personnel are
made aware of the changes.

Clause 7.2.3 Customer communication requires that an organization must
determine the effective arrangements for communicating with its customers
and must implement these arrangements. This communication must address
the following:

¢ Information on the organization’s products

¢ Inquiries from customers, and handling of customer contracts or
orders, including changes to these contracts or orders

¢ Feedback from customers, including complaints from customers

3.14.7.4 ISO 9004 clause 7.2 processes related to interested parties
This clause provides guidelines for an organization’s relationships with its
customers and with its other interested parties. It proposes that the organi-
zation’s management should ensure that the organization has defined,
implemented, and maintained mutually acceptable processes for communi-
cating effectively and efficiently with its customers and its other interested
parties. These processes should serve to ensure adequate understanding of
the needs and expectations of the organization’s interested parties, and for
translation of these needs and expectations into requirements for the orga-
nization. These processes should involve the organization’s customers and
its interested parties and should include the identification and review of
relevant information. Examples of information to be reviewed are provided.

3.14.7.5 ISO 9001 clause 7.3 design and development

Clause 7.3.1 Design and development planning specifies that an organization
must plan and control the design and development of its products and, if
appropriate, must update the output from this planning as the design and
development progresses. During the design and development planning, the
organization must determine the following:

e The stages of the design and development of its products

e The review, verification and validation appropriate to each design
and development stage

e The responsibilities and authorities for design and development

The organization must manage the interfaces between the different groups

in design and development to ensure effective communication and clear
assignment of responsibility.
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Clause 7.3.2 Design and development inputs specifies that an organization
must determine the design and development inputs relating to the require-
ments of products, and must maintain records of these design and develop-
ment inputs, including the following:

Functional and performance requirements of the product

Statutory and regulatory requirements relating to the product
Information from previous similar designs (if applicable)

Other requirements that are essential for the design and development
of the product

The design and development inputs must be reviewed for adequacy and the
requirements of the product must be complete, and must not be ambiguous
or conflict with each other.

Clause 7.3.3 Design and development outputs specifies that an organization
must provide the outputs of design and development of the product in a
form that enables verification against the design and development inputs,
and must be approved prior to their release. The design and development
outputs must:

® Meet the input requirements for design and development of the
product

* Provide appropriate information for purchasing, production and for
service production

¢ Contain or refer to the acceptance criteria of the product

® Specify the characteristics of the product that are essential for its safe
and proper use.

Clause 7.3.4 Design and development review specifies that an organization
must perform systematic reviews of the design and development at suitable
stages. This review must be done in accordance with arrangements specified
in design and development planning and must be done for the following
purposes:

¢ To evaluate the results of the design and development to meet the
requirements of the product

¢ To identity any problems relating to the design and development
activities and propose the necessary actions

The participants in these design and development reviews must include
representatives from functions concerned with the design and development
stages being reviewed. The organization must keep records of the results of
these reviews and of any necessary actions resulting from the reviews.

Clause 7.3.5 Design and development verification specifies that an organi-
zation must carry out design and development verification to ensure that
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the design and development outputs have met the design and development
requirements. This verification must be done in accordance with the arrange-
ments specified in design and development planning. The organization must
keep records of the results of this verification and of any actions resulting
from the verification.

Clause 7.3.6 Design and development validation specifies that an organiza-
tion must perform design and development validation to ensure that the
resulting product is capable of meeting the requirements for the specified
application or intended use, when this is known. This validation must be
performed in accordance with the arrangements specified in design and
development planning, and wherever practical, must be completed prior to
the delivery or implementation of the product. The organization must keep
records of the results of this validation and of any actions resulting from the
validation.

Clause 7.3.7 Control of design and development changes states that an orga-
nization must identify design and development changes and keep records
of these changes. These changes must be reviewed, verified and validated,
as appropriate, and approved before they are implemented. The review of
design and development changes must include evaluation of the effect of
the changes on constituent parts and on product already delivered. The
organization must keep records of the results of the review of design and
development changes and of any necessary actions resulting from this
review.

Note that in the food industry, research and development activities are
considered as design and development activities.

3.14.7.6  ISO 9004 clause 7.3 design and development

This clause provide guidelines for an organization to consider when it is
designing and developing new products and processes in relation to the
needs and expectations of customers and other interested parties.

Clause 7.3.1 General guidance proposes that the top management of an
organization should ensure that the organization has defined, implemented
and maintained the necessary design and development processes to
respond effectively and efficiently to the needs and expectations of its cus-
tomers and its other interested parties. Management should ensure that the
organization is capable of considering the basic performance and function
of products and processes that are being designed and developed, as well
as all factors that contribute to meeting the product and process perfor-
mance expected by its customers and its other interested parties. Examples
of the performance characteristics that should be considered are provided.
Management should also ensure that steps are taken to identify and mitigate
potential risk to the users of the organization’s products and processes that
are being designed and developed; examples of the tools for risk assessment
are provided.
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Clause 7.3.2 Design and development input and output proposes that the
organization should identify process inputs that affect the design and devel-
opment of its products and processes, and facilitate effective and efficient
process performance in order to satisfy the needs and expectations of its
customers and its other interested parties. Both the external and internal
needs and expectations should translate into input requirements for the
design and development processes. Examples of external and internal inputs
and other inputs that should be considered are provided. Design and devel-
opment outputs should include information that will enable verification and
validation against the requirements, and should be reviewed against inputs
to provide evidence that outputs have effectively and efficiently met the
requirements for the process and product being designed and developed.
Examples of design and development outputs are provided.

Clause 7.3.3 Design and development review proposes that the top manage-
ment of an organization should ensure that appropriate people are assigned
to manage and conduct systematic reviews, at selected points and at com-
pletion of design and development, to determine that design and develop-
ment objectives are achieved. Examples of the topics to be considered at
these reviews are provided, and include verification and validation activities.

3.14.7.7 ISO 9001 clause 7.4 purchasing

This clause covers requirements regarding purchases from suppliers.

Clause 7.4.1 Purchasing process requires that an organization must ensure
that products it purchases conform to specified requirements. The organiza-
tion must exercise control over both its suppliers of purchased products and
the purchased products. The type and extent of this control depends on the
effect of the purchased products on subsequent product realization or the
organization’s final products. The organization must evaluate and select its
suppliers based on their ability to supply products in accordance with the
organization’s requirements, and must keep records of the results of evalu-
ations of its suppliers, and any necessary actions resulting from the evalua-
tions. The organization must establish criteria for selection, evaluation, and
re-evaluation of its suppliers.

Clause 7.4.2 Purchasing information specifies that the purchasing informa-
tion an organization provides to its suppliers must describe the products to
be purchased, including the following, where appropriate:

® Requirements for the approval of the products, procedures, processes
and equipment

® Requirement for qualification of personnel

® Quality management system requirements

The organization must ensure that the specified purchase requirements are
adequate before they are communicated to its suppliers.
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Clause 7.4.3 Verification of purchased product specifies that an organization
must establish and implement inspection or other activities necessary for
ensuring that the products it purchases meet the specified purchase require-
ments. In cases where the organization or its customers intend to perform
verification at the premises of a supplier, the organization must state in the
purchasing information provided to the supplier the intended verification
arrangements and the method of release of the purchased product. This
clause is particularly applicable to the food industry. Inspection of raw
materials, ingredients and packaging materials for defects and food safety
hazards are essential practices in the food industry.

3.14.7.8 ISO 9004 clause 7.4 purchasing

This clause provides guidelines for an organization to consider regarding
the products it purchases to satisfy its needs and requirements, including
those of its interested parties, and the control it should exercise over its
suppliers.

Clause 7.4.1 Purchasing process proposes that an organization’s top man-
agement should ensure that effective and efficient purchasing processes are
defined and implemented for the evaluation and control of the organization’s
purchased products. This should be done to ensure that purchased products
satisfy the needs and expectations of the organization and of its interested
parties. The organization and its suppliers together should develop require-
ments for the suppliers’ processes and specifications for purchased products,
and should define the need for records relating to verification of purchased
products and nonconforming purchased products. Examples of activities are
provided.

Clause 7.4.2 Supplier control process proposes that an organization should
establish effective and efficient processes to identify potential sources for its
purchased materials, to develop its existing suppliers and partners, and to
evaluate their ability to supply the products the organization requires. This
should be done to ensure the effectiveness and efficiency of the organiza-
tion’s purchasing processes. The organization’s management should con-
sider actions necessary to maintain the organization’s performance and to
satisfy its interested parties in the event of failure by its suppliers. Examples
of inputs to the organization’s supplier control process are provided.

3.14.7.9 15O 9001 clause 7.5 product and service provision
Clause 7.5.1 Control of production and service provision specifies that an
organization must plan its production and service provisions, and carry
them out under controlled conditions that include the following, where
applicable:

e Availability of information that describes the characteristics of the
organization’s products
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¢ Availability of work instructions for production and service provi-
sion, where necessary

Use of suitable equipment

Availability and use of monitoring and measuring devices
Implementation of monitoring and measurement

Implementation of activities for release and delivery of products from
production and service provision, and for post-delivery activities
relating to its products.

This clause is particularly applicable to food companies that carry out pro-
cess control activities, and those which operate with GMPs and the HACCP
system.

Clause 7.5.2 Validation of processes for production and service provision
specifies that an organization must validate any production and service
provision process from which the resulting product cannot be verified by
the organization’s monitoring or measurement activities. This includes any
process for which deficiencies become apparent only after product is in use
or the service has been delivered. The validation must demonstrate that these
processes have the ability to achieve the planned results. The organization
must establish arrangements for these processes; these arrangements must
include the following, where applicable:

¢ Defined criteria for review and approval of these processes

e Approval of the equipment and qualification of the personnel re-
quired for these processes

® Use of specific methods and procedures in these processes
Requirements of records from the activities of these processes
Revalidation of these processes

Clause 7.5.3 Identification and traceability specifies that, where appropriate,
an organization must identify its products throughout the product realiza-
tion process, and must identify the status of its products with respect to
monitoring and measurement requirements of the products. If traceability
is required, the organization must control and record the unique identifica-
tion of its products.This clause is particularly applicable to food companies
for their product recall procedure which is a HACCP prerequisite program
(Chapter 4).

Clause 7.5.4 Customer property specifies that an organization must exercise
control over the property of its customers, while this property is under the
organization’s control or is being used by the organization. The organization
must identify, verify, protect, and safeguard the customer property that is
provided for use or incorporation into the organization’s product intended
for that customer. The organization must report to its customer, any customer
property that is lost, damaged, or found to be unsuitable for use while it is
under the organization’s control, and must keep records of this.
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Clause 7.5.5 Preservation of product specifies that an organization must
preserve the conformity of its products during internal processing and dur-
ing delivery to its intended destination. This preservation applies to the
organization’s products as well as components of its products, and must
include identification, handling, packaging, storage, and protection. This
clause is particularly applicable to food companies that operate with GMPs
and HACCP prerequisite programs (Chapter 4) as part of their HACCP
system.

3.14.7.10  1SO 9004 clause 7.5 production and service operations
Clause 7.5.1 Operation and realization proposes that an organization’s top
management should go beyond the organization’s control of realization
processes in order to achieve compliance with requirements and to provide
benefits to its interested parties. Examples of how this can be achieved are
provided.

Clause 7.5.2 Identification and traceability proposes that an organization
should establish an identification and traceability process to meet require-
ments as well as to collect data that can be used for improvement. Examples
of the need for identification and traceability are provided.

Clause 7.5.3 Customer property proposes that an organization should iden-
tify its responsibilities relating to property and other assets that are under
its control but are owned by its customers and its other interested parties.
This should be done to protect the value of customer property. Examples of
customer property are provided.

Clause 7.5.4 Preservation of product proposes that an organization’s man-
agement should define and implement processes and identify resources
for handling, packaging, storage, preservation, and delivery of its products
in order to prevent damage, deterioration, or misuse of the products during
internal processing and during final delivery. In doing so, management
should consider the need for any special requirements, depending on the
nature of the products. The organization should communicate to its inter-
ested parties information relating to resources and methods needed to
preserve the product for its intended use throughout the life-cycle of the
product.

3.14.7.11  1SO 9001 clause 7.6 control of monitoring and measuring
devices

This clause covers the requirements for ensuring that equipment and other
devices used for monitoring and measurement of processes and products,
are capable of providing the required measurements so that valid decisions
can be made with regard to acceptance of processes and products. An orga-
nization must determine the monitoring and measurement activities to be
performed and the devices needed for these activities in order to provide
evidence that products conform to requirements. In order to ensure that the
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monitoring and measurement devices give valid results, the devices must
be subjected to the following;:

Calibrated or verified at specified intervals or prior to use
Adjusted or re-adjusted as necessary

Identified in a manner that their calibration status can be determined
Safeguarded from adjustment that make the monitoring and mea-
surement results invalid

® Protected from damage and deterioration during handling, mainte-
nance and storage.

This clause is particularly applicable to food companies that operate with
HACCP prerequisite programs (Chapter 4) as part of their HACCP systems.

3.14.7.12  1SO 9004 clause 7.6 control of measuring and monitoring
devices

This clause proposes that an organization’s management should define and
implement effective and efficient measuring and monitoring processes,
including the methods and devices for verification and validation of prod-
ucts and processes to ensure the satisfaction of its customers and its other
interested parties. Examples of measuring and monitoring processes and
their contents are provided.

3.14.8 ISO 9001:2000 and I1SO 9004:2000 clause 8 measurement,
analysis, and improvement

In ISO 9001:2000 and ISO 9004:2000, clause 8 deals with monitoring and
measurement, and the analysis and use of the resulting data for making
decisions and for improvement on an ongoing basis.

3.14.8.1  ISO 9001 clause 8.1 general

An organization must plan, develop, and implement processes for monitor-
ing, measurement, analysis, and improvement. These processes must be used
to demonstrate that both the organization’s products and its entire quality
management system conform to requirements, and for continual improve-
ment of the effectiveness of the quality management system. The organiza-
tion must use the appropriate methods for monitoring, measurement, and
analysis and must apply the appropriate statistical techniques for the anal-
ysis of the data.

3.14.8.2  ISO 9004 clause 8.1 general guidance
Clause 8.1.1 Introduction proposes that the top management of an organi-
zation should ensure that there is effective and efficient measurement, col-
lection, and validation of data. These are needed to ensure the organization’s
performance and the satisfaction of its interested parties. The organization
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should continually monitor its performance improvement activities, and
should use the results of data from improvement activities as information
for improving its performance. Examples of performance measurement are
provided.

Clause 8.1.2 Issues to be considered provides examples of points to be con-
sidered as part of measurement, and analysis and improvement activities.

3.14.8.3 ISO 9001 clause 8.2 monitoring and measurement

This clause requires that monitoring and measurement be applied to four
areas.

Clause 8.2.1 Customer satisfaction specifies that an organization must mon-
itor information relating to customer perception of whether the organization
has met the customer’s requirements as one of the organization’s measure-
ment of the performance of its quality management system. The organization
must determine the methods for obtaining and using this information relat-
ing to customer perception.

Clause 8.2.2 Internal audit specifies that an organization must conduct inter-
nal audits at planned intervals to determine whether its quality management
system conforms to the planned arrangements, to the requirements of the
ISO 9001 standard, and to the quality management system requirements it
has established, as well as whether the system is effectively implemented
and maintained. Requirements are given for the organization’s internal audit
program, for conducting audits, for the selection of auditors, and for actions
relating to detected nonconformities and follow-up activities. A documented
procedure is required for internal audit activities, and records of internal
audits must be kept. This clause is particularly applicable to food companies
that operate with GMPs, HACCP prerequisite programs (Chapter 4), and
the HACCP system (Chapter 5).

Clause 8.2.3 Monitoring and measurement of processes specifies that an
organization must apply methods for monitoring and, where applicable,
measurement of its quality management system processes. These methods
must demonstrate that the processes have the ability to achieve the results
expected. Corrective action must be taken when the expected results are not
achieved (see also ISO 9001 clause 8.5.2 Corrective action) This clause is
particularly applicable to food companies which carry out process control
activities as part as food processing operations, and food companies that
operate with HACCP systems (Chapter 5).

Clause 8.2.4 Monitoring and measurement of product specifies that an orga-
nization must monitor and measure the characteristics of products at appro-
priate stages of the product realization processes and according to the
planned arrangements, to verify that the product characteristics are met.
Requirements for release of products are given. Records of product confor-
mity and the criteria for product acceptance, and of the personnel responsible
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for authorizing product must be kept. This clause is particularly applicable
to food companies that monitor and measure product characteristics as part
of their HACCP system (Chapter 5).

3.14.8.4 ISO 9004 clause 8.2 measurement and monitoring

Clause 8.2.1 Measurement and monitoring of system performance offers
guidelines in the following clauses:

® Clause 8.2.1.1 General proposes that an organization’s top manage-
ment should ensure that effective and efficient methods are used to
identify areas for improvement of the performance of its quality
management system. Examples of these methods are satisfaction sur-
veys for its customers and other interested parties, internal audits,
financial measurements, and self-assessment.

* Clause 8.2.1.2 Measurement and monitoring of customer satisfaction
proposes that an organization’s management should establish effec-
tive and efficient processes to collect, analyze, and use customer-re-
lated information, including customer satisfaction information, for
improving the performance of the organization. The organization
should identify sources of customer-related information. Examples
of customer-related information and of sources of customer satisfac-
tion information are provided.

¢ Clause 8.2.1.3 Internal audit proposes that the organization’s top
management should ensure that an effective and efficient internal
audit process is established to assess the strengths and weaknesses
of the organization’s quality management system. The organization’s
management should ensure that improvement actions are taken in
response to the results of internal audits. Examples of points to be
considered in the internal audit process are provided.

* Clause 8.2.1.4 Financial measures proposes that an organization’s
management should consider the conversion of data from the orga-
nization’s processes to financial information in order to evaluate its
processes in financial terms, and to facilitate improvement of the
effectiveness and efficiency of the organization.

® Clause 8.2.1.5 Self-assessment proposes that an organization’s top
management should consider establishing and implementing self-as-
sessment activities. The scope of self-assessment activities should be
in relation the organization’s objectives and priorities. Annex A of
the ISO 9004 standard provides Guidelines for self-assessment.

Clause 8.2.2 Measurement and monitoring of processes proposes that an
organization should identify measurement methods, perform measurements
to evaluate the performance of its processes, incorporate these measurements
into its processes, and use the measurements in process management. The
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measurements of the performance of the organization’s processes should be
related to the needs and expectations of the organization’s interested parties;
examples of these measurements are provided.

Clause 8.2.3 Measurement and monitoring of product proposes that an orga-
nization should establish and specify the measurement requirements and
the acceptance criteria for its products. The measurements of products
should be planned and should be performed to verify the achievement of
requirements of the organization’s interested parties, and for improvement
of the organization’s product realization processes. Examples of points to be
considered in the selection of measurement methods are provided.

Clause 8.2.4 Measurement and monitoring of the satisfaction of interested
parties. This clause proposes that an organization should identify the mea-
surement information required to meet the needs of its interested parties,
other than its customers. Examples are provided of measurement informa-
tion relating to the people in the organization, the organization’s owners and
investors, its suppliers and partners, and society.

3.14.8.5 ISO 9001 clause 8.3 control of nonconforming product

This clause establishes the requirements for an organization when it pro-
duces products that fail to meet the product requirements. A documented
procedure is required by this clause, and records of the nature of noncon-
formities and relevant actions must be maintained. The organization must
ensure that whenever any nonconforming product is detected by the mon-
itoring and measurement activities, it is identified and controlled so that it
is not used by the organization or delivered to the organization’s customers
until it has been dealt with by the personnel assigned the responsibility to
do so. Any nonconforming product must be subjected to one or more of the
following three actions:

e Elimination of the nonconformity in the product by the appropriate
process followed by confirmation that the nonconformity has been
eliminated

® Authorization of the use or release of the nonconforming product,
or acceptance of the nonconforming product with concession by the
organization’s customer

* Ensuring that the nonconforming product is not used as originally
intended.

If the nonconforming product has been detected after it has been used
by the organization or delivered to the organization’s customers, the orga-
nization must also take one or more of the three appropriate actions men-
tioned.
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This clause is particularly applicable to food companies which operate
with GMPs or with HACCP systems (Chapter 5).

3.14.8.6  ISO 9004 clause 8.3 control of nonconformity
This clause provides guidance for an organization to deal with situations in
which there is failure to fulfill the requirements for products and processes
at all stages. The guidance is provided in the following two clauses.

Clause 8.3.1 General proposes that an organization’s top management
should empower its people with the authority and responsibility to report
nonconformities at any stage of a process, so that the nonconformities can
be identified and addressed in a timely manner. The organization should
control the identification, segregation, and disposition of nonconforming
product effectively and efficiently so that these products are not misused.

Clause 8.3.2 Nonconformity review and disposition clause proposes that an
organization’s management should ensure that an effective and efficient
process is established to review and dispose of identified nonconformities.
The organization should ensure that the personnel who carry out review
and disposition of nonconformities have the authority and resources to do
so, and to define the corrective actions to address the non-conformities.

3.14.8.7 ISO 9001 clause 8.4 analysis of data

This clause specifies the requirements for an organization to collect and
analyze data that provide information on the following;:

e The satisfaction of the organization’s customers

e The conformity of products to the requirements

e Process and product characteristics, trends relating to processes and
products, and determination of the need for preventive action

e Performance of the organization’s suppliers

Data analysis must be done on information obtained from the various
monitoring and measurement activities required in clause 8.2 Monitoring and
measurement, as well as on results from other sources of measurement. The
results from the analysis of data must be used to demonstrate that the
organization’s quality management system is effective, and identify oppor-
tunities for improvement of system effectiveness.

3.14.8.8  ISO 9004 clause 8.4 analysis of data

This clause provides guidelines for an organization to use in making deci-
sions based on the results from analysis of data from measurements and
monitoring, and data from other sources. Data analysis should also be used
for assessing the organization’s performance and to identify areas for
improvement. Examples are provided.
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3.14.8.9 ISO 9001 clause 8.5 improvement

This clause specifies the requirements for an organization to implement
activities for continual improvement. The requirements are given in three
sections.

Clause 8.5.1 Continual improvement specifies that an organization must
continually improve the effectiveness of its quality management system
through the use of its quality policy and its quality objectives, results of
audits, its analysis of data, its corrective actions and preventive actions, and
its management reviews.

Clause 8.5.2 Corrective action specifies that an organization must take cor-
rective action to eliminate the causes of nonconformities, including customer
complaints, in order to prevent the recurrence of the nonconformities. A
documented procedure is required for corrective action activities and records
of the results of corrective actions must be kept. The specific requirements
for corrective action are given.

Clause 8.5.3 Preventive action specifies that an organization must determine
the actions needed to eliminate the causes of potential nonconformities in
order to prevent their occurrence. A documented procedure is required for
preventive action activities and records of the results of preventive actions
must be kept. The specific requirements for preventive action are given.

3.14.8.10  I1SO 9004 clause 8.5 Improvement

This clause provides guidelines for an organization to implement actions in
order to realize improvement in its performance on an ongoing basis. The
guidelines are given in the four clauses.

Clause 8.5.1 General proposes that an organization’s management should
continually seek to improve the effectiveness and efficiency of the organiza-
tion’s processes. The organization should have a process to identify and
manage its improvement activities.

Clause 8.5.2 Corrective action proposes that an organization’s top manage-
ment should ensure that corrective action is used as a tool for improvement.
The organization should identify sources of information to define its correc-
tive actions that should focus on eliminating the causes of nonconformities
in order to prevent their recurrence; examples of these sources of information
are provided.

Clause 8.5.3 Loss prevention proposes that an organization’s management
should mitigate the effects of loss to the organization in order to maintain
the performance of its processes and products. Loss prevention activities
should be planned and should be based on the various sources of data
generated by the organization. Examples of sources of data are provided.

Clause 8.5.4 Continual improvement of the organization proposes that an
organization’s management should create a culture within the organization
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so that its people are actively involved in seeking opportunities for improv-
ing the performance of the organization’s processes, activities, and products.
The organization’s top management should define and implement a process
for continual improvement, and should ensure that people are empowered
and have responsibility for identifying opportunities for performance
improvement in the organization. Examples of inputs to support the
improvement process are provided.
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chapter four

GMPs and HACCP
prerequisite programs

4.1 Introduction

This chapter deals with practices commonly used to address food safety and
sanitary conditions in the food industry, and particularly in food processing
establishments. Many of these food safety and sanitary practices have been
mandated by government food laws and regulations that prohibit the adul-
teration of foods. Many food safety practices are good manufacturing prac-
tices (GMPs) that have been mandated by government agencies on the basis
of scientific knowledge relating to known health hazards in foods, and the
need to prevent unacceptable levels of these hazards or to eliminate them
from foods. In addition, some mandatory GMPs address food quality and
fitness of food for human use. Some other GMPs are not mandatory but
recommended practices, advisory practices, or common food industry prac-
tices; these serve as guidance for achieving food safety and food quality. In
this chapter, no distinction is made between mandatory practices and rec-
ommended or advisory practices; the reader should refer to the written text
of food laws and regulations for information on mandatory practices.

4.2 GMPs and government regulations

Traditionally, the food industry, and particularly the food processing sector,
has relied on the use of GMPs in its efforts to ensure the safety of processed
foods. Most of these GMPs are used by many national governments world-
wide for monitoring the safety of consumer foods and for inspection of
establishments that process, package, handle, and store foods. A good exam-
ple of GMPs that are part of government regulations at the national level is
the “Current Good Manufacturing Practice In Manufacturing, Packing, Or Hold-
ing Human Food” of the U.S. Code of Federal Regulations (CFR), Title 21, Part
110. The Current Good Manufacturing Practice can be considered the minimum
criteria for the monitoring and inspection of food processing establishments
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by the U.S. Food and Drug Administration (FDA). The GMP criteria are
addressed in the following Subparts: General Provisions, Buildings and Facili-
ties, Equipment, Production and Process Controls, and Defect Action Levels; the
specific topics addressed in each of these Subparts are listed in Table 4.1. In
many situations in the food industry, GMPs are documented as Standard
Operating Procedures (SOPs); for example, some food regulations in the U.S.
require that certain food companies establish Sanitation standard operating
procedures (SSOPs) to address some aspects of food safety.

In addition to GMPs that have been developed by national governments,
food safety practices have been developed for use at the international level
for the purposes of facilitating fairness in global food trade, and for the
protection of health of consumers around the world. The recognized prac-
tices relating to food safety are described in the “Recommended International
Code of Practice, General Principles of Food Hygiene” of the Codex Alimentarius
Commission, Food and Agricultural Organization/World Health Organization
(FAO/WHO) Food Standards Programme. These practices are covered in the
following Sections of this standard: Primary Production; Establishment: Design
And Facilities; Control of Operation; Establishment: Maintenance And Sanitation;
Establishment: Personal Hygiene; Transportation; Product Information and Con-
sumer Awareness; and Training. The specific topics addressed in each of these
Sections are listed in Table 4.1. The GMP requirements of many national
governments are compatible with the food safety practices described in this
Codex Alimentarius standard.

4.3 GMPs as business practice in the food industry

In addition to their use for purposes of government regulations and inter-
national trade, GMPs are commonly used as part of business practices in the
food industry. GMPs have been used very widely as the basis for developing
and establishing food safety programs within food processing establish-
ments. In many cases, and particularly in large- and medium-sized estab-
lishments, food manufacturers have developed food safety programs that
substantially exceed the GMP requirements of governments. The objective
of these programs is to meet government requirements as well as customer
requirements, and to achieve competitive advantage in securing business
with potential customers. Many food companies use GMP criteria as an
important consideration in the selection of their suppliers of raw materials,
ingredients, packaging materials, and services.

It is common practice for food manufacturers to assess and evaluate their
GMP-based food safety programs for effectiveness using internal GMP
audits or food safety audits. In addition, some food companies evaluate the
effectiveness of the GMP-based food safety programs of their suppliers,
using either second-party food safety audits or independent, third-party
food safety audits. The outcome of these evaluations can have a major
influence on a company’s decision to purchase from a supplier or to enter
into a customer-supplier relationship.
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Table 4.1 Topics Covered By GMPs And HACCP Prerequisite Programs

Current Good Manufacturing Practices in Manufacturing, Packing, Or Holding
Human Food, U.S. Code of Federal Regulations, Title 21 CFR Part 110

Subpart A-General Provisions

— Definitions

— Current good manufacturing practice
— Personnel

— Exclusions

Subpart B-Buildings and Facilities
— Plants and grounds
— Sanitary operations
— Sanitary facilities and controls

Subpart C-Equipment
— Equipment and utensils

Subpart E-Production and Process Controls

— Process and controls
— Warehousing and distribution

Subpart G-Defect Action Levels

— Natural or unavoidable defects in food
for human use that present no health
hazard

Examples of Common Prerequisite Programs for HACCP systems, U.S. National
Advisory Committee on Microbiological Criteria for Foods (NACMCE, 1997)

— Facilities

— Supplier control

— Specifications

— Production Equipment
— Cleaning and Sanitation
— Personal hygiene

— Training

— Chemical control

— Receiving, storage, and shipping

— Traceability and recall

— Pest control

— Others: quality assurance procedures;
labeling; standard operating procedures
for sanitation, processes, product
formulations, and recipes; glass control;
employee food and ingredient-handling
practices

Recommended International Code of Practice, General Principles of Food Hygiene,
Codex Alimentarius Commission (1997)

Establishment: Design and Facilities
— Location

— Premises and rooms

— Equipment

— Facilities

Control of Operations

— Control of food hazards

— Key aspects of hygiene control system
— Incoming materials requirements

— Packaging

— Water

- Management and supervision

— Documentation and records

— Recall procedures

— Incoming materials requirements
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Establishment: Personal Hygiene
— Health status

— Illness and injuries

— Personal cleanliness

— Personal behavior

— Visitors

Transportation

— General

- Requirements

— Use and maintenance

Product Information and Consumer Awareness
— Lot identification
— Product information
— Labelling
— Consumer education
-- continued
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Table 4.1 Topics Covered By GMPs And HACCP Prerequisite Programs

Current Good Manufacturing Practices in Manufacturing, Packing, Or Holding
Human Food, U.S. Code of Federal Regulations, Title 21 CFR Part 110

Establishment: Maintenance and Sanitation

— Maintenance and cleaning Training

- Cleaning programs — Awareness and responsibilities
— Pest control systems — Training programs

— Waste management — Instruction and supervision

— Monitoring effectiveness — Refresher training

Sources: |. Food Prot. 61, 9, 1998, 1246-1259; and the Food and Agriculture Organization of the
United Nations, codex Alimentarius, 1997 Basic Texts on Food Hygiene, Codex Alimentarius
Commission, Join FAO/WHO Food Standards Program, Rome.

4.4 GMPs and HACCP prerequisite programs

With the use of the hazard analysis critical control point (HACCP) system
to address food safety in food processing, GMPs have become part of the
very basic requirements that must be in place before an effective HACCP
system can be implemented. Consequently, the traditional GMPs, along with
some additional requirements, are now universally regarded as Prerequisite
Programs for the implementation of an HACCP system. In the U.S,, the
mandatory HACCP systems for certain food industry sectors have SSOPs
as part of the prerequisite programs.

The emergence of the HACCP system for achieving food safety has
reinforced the importance of GMPs to the extent that the prerequisite pro-
grams are considered as the necessary foundation on which an effective
HACCP system is built. In a functional HACCP system at a food establish-
ment, the GMPs are part of the HACCP prerequisite programs that address
all food safety considerations that are not included as a part of the HACCP
plan(s), as well as all unsanitary and undesirable but nonhazardous contam-
inants. Together, the HACCP prerequisite programs and the HACCP plan(s)
at a food establishment form the “House of Product Safety” (ASQ Food, Drug,
and Cosmetic Division, 2002).

4.5 Activities covered by GMPs and HACCP prerequisite
programs

When GMP programs or HACCP prerequisite programs are developed and
implemented at a food plant, they should cover the basic controls required
for raw materials, ingredients, packaging materials and products, and for
the plant’s facilities, employees, equipment, operations, and environment
that influence the safety of a food. Many of the GMPs and prerequisite
program activities are directed at ensuring that the necessary conditions exist
for the prevention of potential contamination and cross-contamination of
food.
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The activities addressed by HACCP prerequisite programs have been
well documented by various organizations, food companies, and govern-
ment regulatory agencies; GMPs are a substantial part of these prerequisite
programs. However, a standardized framework for HACCP prerequisite
programs has not been developed in the same way as the formal HACCP
system, with its recognized set of seven principles. Consequently, the actual
framework for designing HACCP prerequisite programs tends to vary from
one country to another and from one food industry sector to another. How-
ever, of greater importance is the fact that the topics the prerequisite pro-
grams cover and the activities they address are essentially very similar. This
point is best illustrated by the following examples:

e Inthe U.S. Department of Agriculture (USDA)/Food Safety and Inspection
Services (FSIS) mandatory Pathogen Reduction: HACCP inspection
program for the meat and poultry sector, HACCP prerequisite pro-
grams are covered in sections on Establishment’s grounds and facilities,
Equipment and utensils, Sanitary operations, Employee hygiene, Tugging
unsanitory equipment, utensils, rooms or compartments and mandatory
Sanitation standard operating procedures (SSOPs).

e In the FDA’s Seafood HACCP Final Rule, HACCP prerequisite pro-
grams are addressed by mandatory Current good manufacturing prac-
tice (Table 4.1) and Sanitation control procedures, consisting of recom-
mended Sanitation SOP and mandatory Sanitation monitoring.

* Inthe FDA’s Juice HACCP Final Rule, HACCP prerequisite programs
are addressed by mandatory Current good manufacturing practice (Ta-
ble 4.1) and mandatory Sanitation standard operating procedures.

o The NACMCF’s Hazard Analysis and Critical Control Point Principles
and Application Guidelines in 1997, recognized the following as Exam-
ples of Common Prerequisite Programs: Facilities, Supplier Control, Spec-
ifications, Production Equipment, Cleaning and Sanitation, Personal Hy-
giene, Training, Chemical Control, Receiving, Storage, and Shipping,
Traceability and Recall, Pest Control. (Table 4.1)

* In Canada, Agriculture and Agri-Foods Canada Food Safety Enhancement
Program (FSEP), HACCP prerequisite programs are covered by the
following: Premises, Transportation and Storage, Sanitation, Equipment,
Personnel Training, Recall Program and Records

¢ At the international level, the Codex Alimentarius Commission’s Rec-
ommended International Code of Practice General Principles of Food Hy-
giene can be considered as the HACCP prerequisite programs.

For purposes of comparison, Table 4.1 lists the activities that are recog-
nized as Current good manufacturing practice (Title 21 CFR Part 110) and as
HACCP prerequisite programs, including the activities covered by the Codex
Alimentarius Commission’s General Principles of Food Hygiene.
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4.6 GMPs, HACCP prerequisite programs, HACCP
systems, and quality systems

Food plants that operate with HACCP systems will have the required
prerequisite programs that include GMPs and in some industry sectors in
the U.S., also include SSOPs. In food processing plants that do not have
HACCP systems, the GMPs remain the essential practices for addressing
food safety. In these situations, it is more appropriate for the HACCP
prerequisite programs to be used instead of the basic GMPs. The prereq-
uisite programs provide more comprehensive coverage of the requirements
relating to conditions and activities in a food plant than will the GMPs. In
food plants that do not operate with HACCP systems but have imple-
mented the ISO 9001 Quality management systems standard, as a minimum
the GMPs should be part of the applicable regulatory requirements of the
standard.

Within the requirements of the ISO 9001:2000 standard, there are specific
sections that address activities that can be related to activities covered by
some of the HACCP prerequisite programs. This is evidence of compatibility
between the quality management system requirements and HACCP prereq-
uisite programs. In addition to the use of the ISO 9001 standard by some
food companies, many other food companies have developed their own
companywide quality systems that include the activities covered in the
HACCP prerequisite programs.

From the discussion in the preceding paragraph, and on the basis of the
food safety and quality activities that are used in their operations, food plants
can be identified within one of the following categories:

e Food plants which operate only with the mandatory GMPs required
by government regulations, and other food safety and quality prac-
tices required by customers.

e Food plants that operate with HACCP systems required by govern-
ment regulations or by customers, and quality practices required by
government and customers. The HACCP prerequisite programs in-
clude GMPs.

¢ Food plants that operate with voluntary HACCP systems and quality
practices required by government and customers. The HACCP pre-
requisite programs include the GMPs

e Food plants that operate with quality systems such as ISO 9001:2000
or other nonregistered quality systems which address quality prac-
tices required by government and customers. As a minimum, GMPs
should be integrated into the quality systems.

e Food plants which operate with quality systems and mandatory or
voluntary HACCP systems. The HACCP prerequisite programs in-
clude the GMPs.
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4.7 Development and implementation of GMPs and
HACCRP prerequisite programs

All food plants need to develop and implement a program of GMPs to
address food safety requirements. Food plants that develop and implement
HACCP systems to address food safety also need to develop and implement
the HACCP prerequisite programs. In the U.S., food plants identified within
some food industry sectors, such as the meat and poultry sector, the juice
processing sector, and the seafood sector, are required to operate with
HACCP systems that include specific mandatory prerequisite programs that
contain SSOPs. It is the responsibility of a food plant’s senior management
to develop, implement and maintain the appropriate food safety program,
whether it is a GMP-based program or a complete HACCP system. The food
plant’s employees who are responsible for the food safety program must be
familiar with the government regulatory requirements that apply to the
operations at the plant.

The activities for GMPs or the HACCP prerequisite programs that are
developed at a food plant should be documented as SOPs. In addition, where
monitoring, inspection, or testing is carried out as part of the programs,
records should be kept as evidence that these activities are actually per-
formed. The documents and records that are used in these programs should
be controlled in the same manner as documents and records are controlled
in a quality system. The prerequisite programs should be developed as an
integrated set of activities that address food safety requirements not specif-
ically addressed by HACCP plans (Chapter 5).

In general, many of the activities which are included in GMPs program
or in the HACCP prerequisite programs should be quite similar for most
food plants, regardless of the type of processing that is carried out. Therefore,
it is possible to compile a generic list of topics which address the entire range
of activities in a particular prerequisite program or a particular category of
GMPs. However, certain specific activities in this generic list might not be
applicable to certain food plants; this depends on the specific type of pro-
cessing that takes place in a particular food plant. In addition, in certain
situations it is possible that a particular activity in a prerequisite program
can be considered as a critical control point (CCP, Chapter 5) in an HACCP
plan for a product at a particular food plant.

The following sections describe the activities of a set of generic HACCP
prerequisite programs; they include the prerequisite programs recognized
by the NACMCEF (1997), and also address the activities covered in the various
sections of the Codex Alimentarius General Principles of Food Hygiene standard.
In addition, the prerequisite programs that are described in the following
sections include the GMP activities required by food regulations, and should,
therefore, be applicable to food plants that operate without HACCP systems;
consequently, these sections are titled as HACCP prerequisite programs.
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4.8 HACCP prerequisite program premises and facilities

This prerequisite program addresses the requirements for the location,
design, construction, and maintenance of buildings that are used for food
processing. It covers the grounds, all exterior and interior structures of build-
ings, and all facilities and essential services required in food processing
establishments. Many sections of this prerequisite program need to be con-
sidered during the design and construction stages of a food plant. Engineer-
ing, design, and construction requirements and guidelines for food plants
have been developed by some government agencies.

The general conditions in a food plant, including the state of repairs,
maintenance, and cleanliness of all structures and facilities, are critical in
order to achieve the sanitary requirements for food processing. The primary
considerations are that the building, its grounds, structures, and facilities are
not a source of contamination or cross-contamination of food, there is
protection from entry of pests into the building, and clean and sanitary
conditions can be maintained.

This prerequisite program includes the GMP items addressed in the
sections on Plants and grounds and Sanitary facilities and controls of Subpart
B-Buildings and Facilities of the Current Good Manufacturing Practices (Table
4.1), and in Establishment: Design and Facilities of the General Principles of Food
Hygiene (Table 4.1). Table 4.2 provides a list of the topics which are covered
by this prerequisite program.

Relationship to ISO 9001:2000: The requirements of 6.3 Infrastructure
address the topics covered by this prerequisite program.

4.8.1 Location

The buildings in which food is processed or stored should not be located in
close proximity to sites that are sources of environmental pollutants, pest
infestations, smoke or dust, to areas that accumulate wastes or stagnant
water, or have industrial, agricultural or other activities which are potential
sources of food contamination. If any of these undesirable conditions exist,
there should be adequate safeguard to protect against any potential contam-
ination or pest infestation.

4.8.2 Grounds

The grounds of buildings in which food is processed or stored should be
adequately sloped and drained to prevent stagnant water, be free of waste
and debris, be controlled for dust, and be adequately maintained to protect
against becoming a source of contamination or pest infestation. In order to
protect from pests, maintenance of the grounds should address grass and
lawns, hedges, shrubs, trees, receptacles for storage of garbage, and any
structures located on the grounds. In particular, the perimeter of the building
exterior should be well maintained to prevent breeding or attraction of pests.
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Table 4.2 Topics Covered by Prerequisite Program
Premises and Facilities

Location

Grounds

Building exterior

Building interior

— Design and layout

— Structures

— Glass

— Corners and joints

— Floors

- Windows and doors

- Lighting

— Ventilation

— Drains

— Pipes and hoses

Access to premises

Employee facilities

— Hand-washing stations

— Washrooms and change-rooms
— Lunchrooms and break-rooms
Cleaning and sanitizing facilities
Storage facilities

Waste collection/storage facilities
Water /steam/ice

— Supply

— Quality

Parking lots and roadways should be maintained so that they are not sources
of dust and airborne contaminants that can enter the building.

4.8.3 Building exterior

The design, construction and maintenance of exterior walls and roofs of
buildings, should prevent the entry of sources of contamination and pests,
and leakage of water into the building. Exterior walls should be free of cracks
that could be breeding sites for pests. Openings for exhaust fans and air
intake ducts, and exterior drainpipes should be adequately screened and
protected to prevent entry of pests. The loading and unloading areas of the
building, and all exterior doors and windows should be adequately pro-
tected to prevent entry of pests. The location of exterior lighting should not
attract insects into the building.

4.8.4 Building interior

® Design and layout: The design and layout of the building interior and
the location of all structures, equipment, services, and facilities
should permit movement of personnel and equipment, flow of air,
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materials and products, movement of waste and garbage, and stor-
age of materials and products, in a manner that prevents contami-
nation and cross-contamination of materials and products. There
should be designated areas for processing, for packaging, for raw
materials storage and preparation, and for finished product storage.
Processing activities that are potential sources of cross-contamina-
tion should be located in areas that are separated from other pro-
cessing activities. The layout of the building should provide ade-
quate workspace for plant employees to perform their tasks
satisfactorily, and adequate space for cleaning of all structures. The
location of equipment should be such that it is accessible for regular
cleaning and maintenance.

Structures: The design and construction of all building structures such
as floors, walls, ceilings, overhead structures, windows, doors, and
stairs, and all utilities and service structures such as ducts, pipes and
drains should meet all requirements for construction of food plants.
The materials used for construction and finishing of these structures
should not be sources of contamination and should be durable, im-
pervious, smooth and easily cleaned and maintained. The materials
used for construction of walls and floors should withstand the rou-
tine plant operating conditions and the routine cleaning and sanitiz-
ing conditions.

Glass: Glass or glass-like materials such as breakable plastic in food
plants can be sources of physical hazards and should not be used in
processing areas where there is a likelihood of breakage that will
result in contamination of product. If these materials must be used,
they must be adequately protected from breakage. Overhead light
bulbs should be protected from breakage if they are a potential source
of contamination. The control of glass and glass-like materials in a
food plant should be addressed in a glass policy that should cover
instructions for dealing with breakage of glass, and the control of
glass and glass-like materials in items such as clocks, lights, gauges,
containers and glassware.

Corners and joints: Corners and joints in all structures should be
designed to prevent accumulation of contaminants and to facilitate
cleaning; they should be free of cracks and openings. The junctions
between walls and floors should be designed to facilitate cleaning.
Joints on walls, floors, and ceilings should be sealed and should be
easily cleaned.

Floors: The surface of floors should be even, but with the appropriate
slope for waste-water and other liquids to be drained at the desig-
nated outlets. Floor surfaces should be impervious, durable and free
of cracks to facilitate cleaning.
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*  Windows and doors: Windows on exterior walls should be sealed or
fitted with screens to prevent entry of pests. Exterior doors should
be self-closing, should always be kept closed, and should be without
gaps or openings when closed, to prevent entry of pests. Exterior
doors should be kept closed to prevent unauthorized access into the
building.

* Lighting: The building interior should be equipped with adequate
light and lighting facilities to permit employees to carry out their
designated tasks in areas where processing, handling, storage, test-
ing, inspection and cleaning activities take place. Adequate lighting
should also be provided in hand-washing areas, change-rooms, lock-
er rooms and toilet rooms.

o Ventilation: There should be adequate ventilation and air exchange
throughout the building to prevent airborne contamination, conden-
sation on any structure or equipment, and accumulation of dust.
High humidity should be avoided to prevent mold growth and some
types of insects. The direction of air-flow should not result in con-
tamination or cross-contamination of foods. In addition, fans and
other air-blowing equipment should be operated in a manner that
does not result in contamination. Air filters and dust collectors should
be cleaned, maintained and replaced so that they are effective and
do not become sources of contamination.

* Drainage and sewage systems: The drainage and sewage systems
should be designed to prevent cross-connection of sewage with other
wastes from the plant in order to avoid any potential for contamina-
tion. Drains should be adequately sloped to ensure there is no accu-
mulation of wastewater or other liquids. The location of drains and
drain traps should permit ready access for cleaning. The design and
maintenance of the drainage system should prevent backflow of
wastewater into the building.

* Pipes and hoses: Water pipes should be free of condensation. Insulated
pipes should be well maintained and should be free of condensation
drips and mold growth. Water taps, faucets, and hose connections
should be free of leaks and water drips. Hose reels should be pro-
vided for storage of water hoses when not in use.

4.8.5  Access to premises

The entrances and exits of a food plant should be controlled to prevent access
by unauthorized personnel. Exterior doors should not open from the outside
of the building. Food plant employees should use only the designated
entrances and exits. Receiving and shipping locations should not be used
by employees as entrances or exits. Access of visitors into food plants should
be controlled.
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4.8.6  Employee facilities

Hand-washing: There should be accessible hand-washing stations at
the appropriate locations, with potable running water at a suitable
temperature, soap or other hand-cleaning and sanitizing materials,
sanitary hand-drying equipment or supplies for employees to wash
and dry hands as required. The water control devices at the
hand-washing stations should be designed to protect against recon-
tamination of washed hands. If disposable towel is used for
hand-drying, a covered garbage receptacle should be provided for
used towels. There should be easily understandable signs posted at
hand-washing stations to remind employees to wash hands.

Washrooms and toilet rooms: Washrooms and toilet rooms in particular,
should be separated from and should not open directly into food
storage, handling and processing areas. Washrooms should be
equipped with the required hand-washing facilities, covered garbage
receptacles, and easily understandable signs to serve as reminders to
employees.

Change-rooms: Change-rooms should be available for employees to
change from their personal external clothing into designated work
uniform and footwear. Change-rooms should be equipped with lock-
ers or suitable storage racks for employees to store clothing, footwear
and other personal items, with receptacles for dirty work clothes,
and covered garbage receptacles. The design and location of lockers
and storage racks in change-rooms should facilitate cleaning.

Lunchrooms and break-rooms: There should be designated lunchrooms
and break-rooms for employees. Lunchrooms should be equipped
with appropriate appliances and food storage facilities for employ-
ees’ food and with covered garbage receptacles. If smoking is per-
mitted in lunchrooms and break-rooms, it should be restricted to
designated areas and ashtrays should be provided.

4.8.7 Cleaning and sanitizing facilities

Potable running water at the required temperatures and pressures should
be available for all cleaning and sanitizing activities. The required equip-
ment and tools for cleaning and sanitizing should be available. Equipment
and tools used for cleaning of food-contact surfaces, food processing
equipment and utensils should be appropriately identified and stored so
that they are separate from those used for cleaning of building structures
such as floors and walls. There should be designated areas for cleaning
of cleaning equipment and tools and for their storage when they are not

in use.
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4.8.8 Storage facilities

There should be adequate and appropriate facilities such as warehouse,
storage rooms, silos, tanks, vats, bins, or other containers, for the storage of
raw materials, ingredients, packaging materials, products to be reworked or
recycled, semi-finished products, finished products, cleaning materials and
nonfood chemicals. These storage facilities should be designed to ensure that
there is no contamination, cross-contamination, or pest infestation of raw
materials, ingredients, packaging materials, and semi-finished and finished
products during storage. There should be separate storage facilities to seg-
regate food materials from nonfood chemicals.

There should also be appropriate storage facilities for idle food process-
ing equipment and for tools, materials, and spare parts used for repair and
maintenance of equipment.

4.8.9 Waste collection and storage facilities

There should be designated containers with covers, if necessary, for collec-
tion of waste and garbage and for their temporary storage until disposal.
These containers should be properly identified, and be made of durable,
impervious material and maintained in a sanitary condition. There should
be no leakage from waste containers. Waste collection containers located on
the grounds outside of the building should be maintained so that they are
not sources of contamination or pest infestation.

4.8.10 Water

*  Water supply: There should be an adequate supply of potable water,
at the desired temperatures and pressures, for use in processing
operations and for cleaning. There should be facilities to ensure that
temperature and pressure requirements for water can be achieved.

* Water quality: Only potable water should be used in all food plant
processing and cleaning operations. The water quality should con-
form to the guidelines for potable water based on microbiological,
chemical, and physical specifications of applicable government agen-
cies. Water should be tested periodically to determine if it complies
with these specifications; the records of water quality test results
should be maintained.

If water treatment facilities are located on the premises, they should be
adequately monitored and maintained; records should be kept for water
treatment activities. Water treatment processes that are designed for re-cir-
culated water should have the required controls with the appropriate records
to demonstrate compliance to the re-circulated water quality specifications.
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Only approved chemicals should be used for treatment of water used
in food plants. Containers with chemicals for water treatment should be
identified with labels, and their conditions and location of storage should
prevent any potential contamination of food or food contact surfaces.

4.8.11 Ice and steam

Ice for use in food plants should be made from potable water and should
be handled and stored to protect from contamination. Steam that comes into
contact with food or food contact surfaces should be generated from potable
water. Only approved chemicals should be used in boilers which generate
steam for these purposes; these chemicals should be controlled in a similar
manner as described for water treatment chemicals.

4.9 HACCP prerequisite program personnel training,
hygiene and practices

This prerequisite program addresses the requirements for employees of food
plants; some of the requirements are also applicable to visitors to food plants
as well as any other personnel who are not employees at a food plant, but
carry out some type of work on the premises or facilities. The requirements
for personnel at food plants can be conveniently classified under the sections,
Personnel training, Personal hygiene, and Personnel practices.

Employees in a food plant play a critical role in ensuring the safety of
foods produced at the plant. In addition, employees should not contribute to
or be a source of contamination or cross-contamination of foods. In this pre-
requisite program, the primary considerations are to ensure that both tempo-
rary and permanent employees have the required education and training, are
adequately supervised, and follow their required work-related tasks, personal
hygiene requirements and acceptable personnel practices during their work.

This prerequisite program covers the items included in the section on
personnel in Subpart A—General Provisions of the Current Good Manufacturing
Practice (Table 4.1) and in Section VII—Establishment: Personal Hygiene and
Section X—Training of the General Principles of Food Hygiene (Table 4.1). Table
4.3 lists the topics covered by this prerequisite program.

Relationship to ISO 9001: The requirements of 6.2 Human resources address
the topics covered by this prerequisite program.

4.9.1 Personnel training

* Food safety training: All food plant employees, including temporary
employees, should be trained in the basic food safety principles and
practices that are required to prevent contamination and cross-con-
tamination of foods. This training should cover hygienic food
handling practices, personal hygiene requirements, and the dangers
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Table 4.3 Topics Covered by Prerequisite Program
Personnel Training, Hygiene, Practices

Personnel training

— Food safety training

— Technical training

— Training records

Personal practices

— Personal hygiene

— Hand washing

— Eating and smoking

— Garment and work-wear

— Personal items

Illness and injuries

Visitors and noncompany personnel
— Controlled access to premises
— Personal practices

associated with poor personal hygiene and unsanitary personnel
practices in a food plant. In addition, personnel who have the re-
sponsibility to monitor the adequacy of food safety practices of food
plants should have the necessary training and experience to recog-
nize and identify food hazards and situations that have the potential
to lead to contamination or cross-contamination of foods. This in-
cludes the training of supervisory personnel to recognize injuries or
infectious illnesses among plant employees. The food safety training
needs of employees in food plants should be reviewed periodically,
and if necessary, additional training or refresher training should be
provided. Whenever food safety training is provided to employees,
there should be an evaluation to determine that the training is un-
derstood and could be put into practice by the employees.

e Technical training: Employees whose tasks involve operation, main-
tenance, and cleaning of food processing equipment, and sanitation
and cleaning activities should be provided with the relevant technical
training that is required to carry out their specific tasks so that all
food safety requirements are met. The technical training needs of
employees should be reviewed periodically, and if necessary, addi-
tional or refresher technical training should be provided. Technical
training should also include on-the-job training and evaluation to
ensure that employees understand the training and perform their
tasks based on the training.

* Training records: Records should be kept as evidence that the relevant
food safety training or technical training was provided to employees,
and that they were evaluated after completion of the training. In
addition, there should be records to show that the training needs of
employees are reviewed periodically.
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4.9.2  Personnel practices

Personal hygiene: In order to protect against contamination of prod-
ucts, food plant employees are required to maintain satisfactory per-
sonal grooming and cleanliness and to practice good personal hy-
giene habits during all food handling operations. This includes
general cleanliness of clothing and body, including hair and finger-
nails. Employees should refrain from placing fingers in mouth, nose
or ears, and from eating, chewing, spitting, and smoking during food
handling operations, and avoid coughing and sneezing over unpro-
tected products, food-contact surfaces, or food processing equipment.

Hand-washing: In order to protect hands from being a source of con-
tamination of products, food plant employees should wash, sanitize
if necessary, and dry their hands at the designated hand-washing
stations when their hands become dirty. Employees should wash
hands before start of work, when re-entering their work area, after
a visit to the toilet, after coughing or sneezing into their hands, or
after handling raw materials, equipment, waste or waste containers,
or after any other situation that will cause the hands to become dirty
and be a source of contamination or cross-contamination.

Eating, drinking and smoking: Employees should eat, drink, and if
permitted, smoke only in the designated lunchrooms and
break-rooms or other authorized areas. Employees” food or drink
should be kept in the designated areas and should not be taken into
their work areas. Drinking of water should be done at the designated
water fountains. Employees should not take their medication into
their work areas.

Garments and work-wear: Employees should wear the uniforms or
outer garments provided for their work. Uniforms and garments
should be clean at the start of work and should be changed when
they become dirty or according to the required change frequency. If
gloves are required to be worn during work, they should always be
clean and sanitary, and should be changed if they become torn. Hair
and beard restraints should be worn to completely cover hair and
beard.

Personal items: Employees should not wear jewelry, hairpins, wrist-
watches or other personal items such as false eyelashes, false finger-
nails and nail polish during food handling operations. In addition,
during work, employees should refrain from keeping in their pos-
session any personal items which could be a potential source of
contamination.
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4.9.3 lllness and injuries

Food plant employees with certain illnesses or injuries should be excluded
from food handling activities; these illnesses include jaundice, diarrhea,
vomiting, fever, sore throat with fever, open or infected skin lesions (e.g.,
boils, cuts, burns), discharges from the eyes, ears or nose, or any disease that
can be transmitted through food. Employees should inform their supervisors
if they suffer from any of these health conditions. In addition, supervisory
personnel in food plants should constantly monitor food-handling employ-
ees for these injuries and illnesses.

4.9.4  Visitors and noncompany personnel

e Controlled access to premises: The access of visitors and noncompany
personnel to a food plant should be controlled to avoid any potential
source of contamination from these individuals. This control should
apply to family members of employees, noncompany personnel
working on the premises, suppliers, customers, government inspec-
tors, auditors, and individuals from educational and other institu-
tions on organized visits and plant tours.

® Personal practices: Visitors and noncompany personnel who are per-
mitted entry into the food processing and handling areas of the food
plant should be required to follow the same personal practices of the
regular employees of a food plant. These include practices relating
to personal hygiene, hand-washing, eating, drinking, smoking, outer
garments, personal items and illnesses and injuries.

4.10 HACCP prerequisite program sanitation
and cleaning

This prerequisite program covers all ongoing and periodic activities and
operations that are directed at maintaining the environment, facilities,
structures, and equipment in a food plant under sanitary conditions at all
times. The design, construction, and layout considerations that relate to
sanitation and cleaning are covered in the prerequisite program Premises
and Facilities. It is quite common for the term sanitation alone to include
house-keeping, cleaning and sanitizing; however, the distinction should be
made between cleaning and sanitizing. In general, cleaning activities cover
the removal of dust, dirt, debris, accumulated raw materials, ingredients
or product, and any chemical residues, from utensils, food processing
equipment, and structures. Sanitizing activities cover the use of a chemical
agent or a specific technique to kill microorganisms present on equipment,
utensils and structures.

The maintenance of sanitary conditions in a food plant, including clean
and sanitary environment, structures, facilities, and equipment is essential
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to ensure that food is produced under sanitary conditions, to prevent con-
tamination from these sources and to prevent breeding of pests. Food pro-
cessing operations in a food plant should only commence after all the
required cleaning and sanitizing activities have been completed. In this
prerequisite program, the primary considerations are the activities for main-
taining sanitary conditions by means of a sanitation program, and ongoing
monitoring of the sanitary conditions during all operations at a food plant.

Sanitation standard operation procedures (SSOPs), a prerequisite pro-
gram, covers some of the items included in the section on Sanitary operations
in the Current Good Manufacturing Practices (Table 4.1) and in Establishment:
Maintenance and Sanitation of the General Principles of Food Hygiene (Table 4.1).
Table 4.4 lists the topics that are covered under this prerequisite program.

Relationship to I1SO 9001: The requirements of 6.4 Work environment
address the topics covered by this prerequisite program.

4.10.1 Sanitation and cleaning program

There should be a written program for cleaning and sanitizing of the struc-
tures, facilities, and equipment in a food plant. This written program should
identify each structure, facility, and equipment to be cleaned and sanitized.
For each of these, the program should include detailed cleaning and sani-
tizing procedures, the cleaning and sanitizing chemicals to be used and their
concentrations or dilutions, removal of residues of cleaning and sanitizing
chemicals, the cleaning tools to be used, the frequency of cleaning and
sanitizing, and the personnel responsible for cleaning specific equipment or
structures. Each aspect of the cleaning and sanitation program should be
monitored to ensure that the program is followed. There should be some
verification to determine the effectiveness of the program. Sanitation records
should be kept for the activities that are required, including the monitoring
and verification of the sanitation program.

Table 4.4 Topics Covered by Prerequisite Program
Sanitation and Cleaning

Sanitation and cleaning program
Equipment cleaning and sanitizing

- Cleaned-in-place (CIP) equipment

— Cleaned-out-of-place (COP) equipment
— Utensils and food contact surfaces
Master cleaning schedule

— Daily housekeeping

— Establishment cleaning

Cleaning and sanitizing chemicals
Cleaning tools and equipment
Cleaning area

Cleaning and sanitizing personnel
Effectiveness of cleaning and sanitizing
Sanitation and cleaning records
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4.10.2  Equipment cleaning and sanitizing

There should be a program for cleaning of all equipment, including all food
processing and food handling equipment, as well as food storage equipment
such as storage tanks, refrigerators, and freezers. For each type of equipment
there should be a schedule for cleaning and sanitizing, along with any
specific cleaning instructions.

Cleaned-in-Place (CIP) Equipment: In some food processing operations,
certain equipment cannot be easily disassembled for cleaning be-
tween successive production runs, although this equipment should
be cleaned at the end of each use. These types of equipment are
considered CIP equipment. There should be written procedures for
cleaning and sanitizing of each type of CIP equipment.

Cleaned-out-of-Place (COP) Equipment: Certain food processing equip-
ment should be disassembled for cleaning after each use or period-
ically, these are considered COP equipment. There should be instruc-
tions for disassembly and reassembly of COP equipment, in addition
to instructions for their cleaning and sanitizing.

Utensils and food contact services: All utensils used for handling food,
including all containers, trays, pans and dollies, and all food contact
surfaces should be cleaned and sanitized as it becomes necessary. These
should be protected from contamination if they are stored after cleaning.

4.10.3 Master cleaning schedule

Daily housekeeping: A program of daily cleaning should be in place to
ensure that equipment and work areas are maintained in a clean state
during routine daily operations so as to prevent contamination of
products. This may require that equipment, utensils, food contact ser-
vices, work area and floors be cleaned periodically during daily oper-
ations. Clean up of leaks and spills of all types of materials and prod-
ucts should be done as soon as possible, or immediately if they are
potential sources of contamination or pest infestation. There should be
monitoring and verification of this daily housekeeping program.

Establishment cleaning: In addition to the daily housekeeping, a compre-
hensive program should be in place to ensure that every aspect of the
establishment is subject to periodic cleaning to eliminate the potential
for contamination. This program should cover all facility structures,
including lunch rooms, appliances, vending machines, break-rooms,
change-rooms, and toilet rooms, ceilings and overhead structures such
as pipes and ducts, walls and floors of all structures, windows and doors,
and all equipment. The frequency and type of cleaning should be spec-
ified for each facility or structure. There should be monitoring and ver-
ification of this cleaning program for the establishment.
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4.10.4 Cleaning and sanitizing chemicals

All chemical compounds used for cleaning and sanitizing should be
approved as safe for use in food establishments, and on food-contact surfaces
in particular, by an appropriate government regulatory agency. The manu-
facturer’s guidelines and directions for use of these chemicals must be fol-
lowed to ensure the effectiveness of the cleaning and sanitizing, and to
remove or prevent potential contamination. The chemicals themselves must
not be a source of contamination.

All packages and containers, including intermediate containers with chem-
ical compounds used for cleaning and sanitizing, must be clearly identified by
labeling, and must be stored separately from food materials and products.

4.10.5 Cleaning tools and equipment

All tools and equipment (e.g., brushes, dustpans, brooms, mops, trays, carts)
used for cleaning should also be subjected to appropriate cleaning and
storage. Broken or damaged tools should not be used. Tools used for cleaning
food processing, storage and handling equipment should not be used for
other cleaning, should not be stored on the floor, and should be identified
and stored separately from tools used for other cleaning. In addition, tools
used for cleaning of toilets and toilet rooms should be identified and not be
used for cleaning of food processing, handling and storage areas.

4.10.6  Cleaning area

There should be designated location and facility for cleaning of cleaning
tools and equipment. This area or facility, as well as all sinks and washbasins
and surrounding areas, should be kept clean and sanitary. Wash-water
should be removed and drained immediately to prevent the potential for
contamination.

4.10.7 Cleaning and sanitizing personnel

Personnel who are assigned cleaning and sanitizing tasks should be trained
in the safe use of the cleaning and sanitizing chemicals and the proper
handling, identification and storage of these chemicals. They should be
provided with the directions for use, including the appropriate usage con-
centration or dilution for food-contact surfaces, and instructions for removal
of residues of these chemicals from these surfaces.

4.10.8 Effectiveness of cleaning and sanitizing

The effectiveness of the cleaning and sanitizing activities for removal of
contamination should be verified. This should be done by microbiological
swab tests, by visual inspection of cleaned equipment and areas, and by
observing employees who carry out the cleaning and sanitizing activities.
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In addition, there should be no unacceptable residues of cleaning and sani-
tizing chemicals on food-contact surfaces.

4.10.9  Sanitation and cleaning records

As part of the establishment’s cleaning and sanitation program, records
should be kept as evidence that the activities in the program are performed
according to the required instructions and frequency, and that the program
is monitored routinely and verified for its effectiveness.

4.11 HACCP prerequisite program pest control

This prerequisite program covers the specific activities that are directed at
controlling, preventing and excluding the occurrence of pests, particularly
rodents, insects and birds, from a food plant. Pet animals such as cats and
dogs should not be allowed to enter food plants. The prerequisite program
Premises and facilities includes certain preventive measures for pest control;
these relate to the building structures, as well as the internal environment
and the external surroundings. Pest control measures are also part of the
prerequisite programs Sanitation and cleaning and Transportation, receiving,
storage, and shipping.

The pest control program includes the specific activities directed at
detecting pests and pest activity, both within a food plant and its immediate
exterior, preventing pests from entering the building, eliminating pests from
the building and the immediate surroundings, and monitoring of the pest
control program for its effectiveness. In addition, the program includes con-
trol of the use and storage of chemicals or other materials used for pest
control to prevent contamination of product.

This prerequisite program is included in the section on Sanitary operations
in Subpart B—Buildings and Facilities in the Current Good Manufacturing Prac-
tices (Table 4.1) and in Pest control systems in Establishment: Maintenance and
Sanitation of the General Principles of Food Hygiene (Table 4.1). Table 4.5 lists
the topics which are covered under the prerequisite program Pest Control.

Relationship to ISO 9001: The requirements of 6.4 Work environment
address the topics covered by this prerequisite program.

4.11.1  Pest control program

There should be a formal, documented pest control program that is main-
tained for the establishment. This program should cover all of the preventive
measures that are taken to exclude and eliminate pests, the various pest-con-
trol devices and pest-control chemicals that are used, the monitoring of pest
activity, and compliance with government regulations on use of pesticides
and pest control devices. It is common for food companies to engage the
services of external pest control contractors to undertake some of the
required pest-control activities.
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Table 4.5 Topics Covered by Prerequisite Program
Pest Control

Pest control program

— Pest control devices

— Monitoring and maintenance of devices
Pest control personnel

Pest control chemicals

Monitoring for effectiveness

Pest control records

® Pest-control devices: The establishment’s pest control program
should include outside bait stations for rodent control, nettings, bait
stations or mechanical traps for birds, inside devices such as me-
chanical traps, glue-boards for rodents, and insect light traps for
flying insects. These devices should be located at appropriate po-
sitions where they are most effective for removing pests from the
building. Outside devices should be located so as to prevent entry
of pests into the building. There should be an updated diagram or
map to show the actual locations of all pest control devices both
inside and outside the building.

* Monitoring and maintenance of devices: The pest control devices should
be monitored at an established frequency for any pest activity and
for the status of the devices. If this monitoring shows unusual pest
activity, the appropriate follow-up action should be undertaken
immediately. In addition, if the pest control device has lost its effec-
tiveness, it should be serviced. A written report of this monitoring
and maintenance should be kept.

4.11.2  Pest control personnel

The personnel responsible for placement, monitoring and maintenance of
the pest control devices, and for handling and use of pesticides, should have
the required qualification and training, including food safety training. If an
external pest control company is contracted by a food plant to carry out the
activities of the pest control program, it should be required to provide evi-
dence that it has the appropriate license or certification from the appropriate
government agency.

4.11.3 Pest control chemicals

Only chemicals approved as pesticides by the appropriate regulatory agency
should be used for pest control in a food plant. “Restricted Use” pesticides
should only be used with the required supervision and “General Use” pes-
ticides should only be used by personnel with the required training. Every
effort should be made to prevent the likelihood of contamination of food
and food contact surfaces with pesticides. All pesticides and all pesticide
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application equipment must be clearly identified with labels and stored in
a protected, locked area far removed from food processing areas and storage
areas for raw materials, ingredients, packaging materials, cleaning materials
and products.

4.11.4 Monitoring for effectiveness

The pest control program should be monitored for effectiveness on a con-
tinuous basis. Whenever there is evidence of pests or pest activity at the pest
control devices or at any location in a food plant, the source of the pest
should be identified and eliminated as soon as possible. In addition, the pest
control program should be reviewed to determine that the preventive aspects
of the program are effective.

4.11.5 Pest control records

A food plant should maintain records as part of its pest control program.
These should include the reports of the scheduled monitoring of pest control
devices along with evidence of pests and pest activity and records relating
the use of any pesticide for pest control within the plant.

4.12 HACCP prerequisite program equipment

This prerequisite program covers activities directed at design, construction,
installation, performance, maintenance, and use of equipment in a food
plant. It also includes the calibration of equipment used for monitoring and
measuring parameters at any point in a process of detection, elimination,
control, or prevention of food safety hazards, and for measuring product
characteristics that are indicators of the safety of a product. The cleaning
and sanitation of equipment is covered under the prerequisite program
Sanitation and cleaning. Equipment used for storage of materials and products
is covered under the prerequisite program Transportation, receiving, storage,
and shipping.

The particular types of equipment that are used in a food plant depend
on the specific type of products that are processed. The performance of
equipment should ensure that the safety or quality specifications of a food
can be achieved. In this prerequisite program, the primary considerations
are to ensure that the equipment are capable of processing products that
meet the safety and quality requirements, while at the same time the equip-
ment must not be a source of contamination of the product.

This prerequisite program covers the items addressed in Subpart
C—Equipment of the Current Good Manufacturing Practices (Part 110, Title 21,
CFR) and in 4.3 Equipment in Establishment: Design and Facilities of the General
Principles of Food Hygiene (Codex Alimentarius Commission). Table 4.6 lists the
topics which are covered by this prerequisite program.
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Table 4.6 Topics Covered by Prerequisite Program
Equipment

Processing equipment

— Design and installation

— Food-contact surfaces

— Installation

— Maintenance program

— Maintenance personnel

Handling equipment

Storage equipment

Monitoring and monitoring equipment
— Calibration

Relationship to ISO 9001: The requirements of sections 6.3 Infrastructure,
7.5.1 Control of production and service provision, and 7.6 Control of monitoring
and measuring devices address the topics covered by this prerequisite program.

4.12.1 Processing equipment

Design and construction: All equipment should be suitably designed
and constructed to ensure that the specific requirements of the pro-
cess can be achieved and the required maintenance, inspection, and
cleaning can be readily undertaken. In addition, during the operation
and use of equipment, there should be no contamination of product
from the equipment itself, and there should be no unacceptable ac-
cumulation of any material (e.g., dust, metal fragments, oil, water,
product) that is likely to be a source of contamination. In some food
processing operations, a government regulatory agency specifies the
design and construction requirements of the equipment that are used.

Food-contact surfaces: The food-contact surfaces of equipment should
be made of nontoxic material and should not be corroded or damaged
in any way during normal operations, or when in contact with raw
materials, products, and cleaning materials. The seams on food con-
tact surfaces should be smooth so as to prevent accumulation of
product and to facilitate cleaning and sanitizing.

Installation: All processing equipment should be installed in a manner
that will facilitate its operation, and the cleaning and maintenance
of both the equipment and its immediate surroundings. After any
equipment has been installed, it should be inspected and approved
for use before it is put into regular operation. This inspection and
approval should confirm that the equipment is capable of performing
the intended operation and that the equipment is not a source of
contamination.
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® Maintenance program: In addition to the equipment cleaning and san-
itizing that are covered in the prerequisite program Sanitation and
Cleaning, there should be an equipment maintenance program to
ensure that the equipment is always operating as is intended, is
meeting the requirements of the process, and is not a source of con-
tamination. This program should cover (a) the routine maintenance
such as cleaning, inspection, servicing and lubrication, (b) repairs
and unscheduled maintenance resulting from equipment
break-down during regular operations and scheduled and planned
preventive maintenance based on the equipment manufacturer’s
guidelines or on the conditions and period of operations. If any
equipment has been disassembled during repair or maintenance, it
should be inspected and approved before it is returned to regular
use. Lubricants used for maintenance of food processing equipment
should be food grade and approved for use by the appropriate gov-
ernment regulatory agency. Excess lubricant from servicing of equip-
ment or lubricant that accumulates during operation of any equip-
ment should be removed and prevented from coming into contact
with food.

* Maintenance personnel: Personnel who carry out equipment mainte-
nance activities should be aware of the practices to be followed to
ensure that contamination of product does not occur as a result of
equipment maintenance.

4.12.2 Handling equipment

Equipment such as forklifts and hand-jacks that are used to handle and move
pallets with bags, cartons, or containers with materials and products at a
food plant, should be maintained so as to prevent damage to or contamina-
tion of foods.

4.12.3 Storage equipment

All storage equipment should be maintained to ensure that the materials
and products are stored under the appropriate conditions to prevent dete-
rioration or contamination of foods. This is particularly applicable to equip-
ment that store foods at controlled temperatures (e.g., freezers, refrigerators,
storage tanks).

4.12.4 Monitoring and measuring equipment
¢ Calibration: There should be a calibration program for equipment that

is used for monitoring and measurement of safety- and quality-re-
lated characteristics of raw materials, ingredients, and products, and
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of processing parameters. The calibration program should include
the identification of all equipment that is in the program, the schedule
for calibrating the equipment, the person responsible for calibration,
and the procedures to be followed for performing the calibration.
Calibration records should be kept for the equipment that is included
in the program. The calibration program should also include control
of all reference standards including chemical reagents that are used
for calibrating equipment.

® Monitoring equipment: All monitoring equipment including devices
for detecting the presence of metal fragments and sensors for exam-
ination of the integrity of can seams and package seals should be
calibrated

® Measuring equipment: All measuring equipment should be calibrated.
This includes devices for measuring temperature of thermal process-
es such as cooking, sterilization, and pasteurization, temperature of
cold storage rooms such as coolers and freezers, equipment for mea-
suring quantities of ingredients which act as preservatives and equip-
ment for measuring safety, and quality-related product characteris-
tics such as pH, water activity, viscosity, color, and net weight.

4.13 HACCP prerequisite program transportation,
receiving, storage, and shipping

This prerequisite program covers the activities directed at transportation and
receiving of all materials to be used in the processing and packaging oper-
ations, storage and warehousing of all materials and products at the food
establishment, and shipping and transportation of all foods to the point of
delivery.

In this prerequisite program, the primary consideration is the preven-
tion of contamination, cross-contamination and deterioration of products
by (a) control of incoming raw materials, ingredients, packaging materials,
and processing aids from the time they arrive at a food plant, their subse-
quent inspection, acceptance and storage until they are utilized, and (b)
control of the storage of semi-finished and finished products from the time
they are produced, their subsequent move to designated storage areas or
containers, their shipment, delivery, and distribution to their point of use
or sale.

This prerequisite program addresses some topics in the section on Pro-
cesses and controls, and Warehousing and distribution in Subpart E—Production
and Process Controls in the Current Good Manufacturing Practices (Table 4.1)
and in 5.3 Incoming Material Requirements in Control of Operations and Trans-
portation of the General Principles of Food Hygiene (Table 4.1). Table 4.7 lists
the topics that are covered by this prerequisite program.
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Table 4.7 Topics Covered by the Prerequisite Program
Transportation, Receiving, Storage, and Shipping

Transportation/receiving

— Receiving location

— Transport vehicles

— Verification of received materials
Handling and storage

— Raw materials, ingredients and packaging materials
— Nonfood chemicals

— Half-finished and finished products

— Storage conditions

— Stock rotation/First-in-First-out (FIFO)
Transportation shipping

— Finished products

— Transport vehicles

— Delivery

Relationship to ISO 9001: The requirements of sections 7.4.3 Verification of
purchased product and 7.5.5 Preservation of product address the topics covered
by this prerequisite program.

4.13.1 Transportation and receiving

Receiving location: The location for receiving raw materials, ingredi-
ents, packaging materials, and nonfood materials at a food plant
should be separate from food processing areas to prevent any likeli-
hood of cross-contamination of products. The activities at the receiv-
ing location should be limited to inspection and, if necessary, sam-
pling of the incoming materials. Materials received should be
transferred to their designated storage area and not stored at the
receiving location.

Transport vehicles: All vehicles including containers, railcars, and tank-
ers, that deliver raw materials, ingredients, and packaging materials
to a food plant should be inspected to ensure that the sanitary con-
ditions of the vehicle are satisfactory and there was no potential for
tampering, contamination or infestation of materials during the de-
livery. This inspection should be carried out before or during the
unloading of the vehicle, and should address the actual state of the
materials in the vehicle, including the integrity of packages and con-
tainers, ceiling, walls and floor, the presence of any abnormal odor,
the presence of hazardous materials or pests, the verification of seals
and seal numbers, any requirement for temperature control, and any
other specific requirements associated with a particular delivery. Any
unacceptable condition relating to the sanitary conditions of the
transport vehicle, or damage to packages or containers, or evidence
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of tampering should be addressed before the materials are transferred
to their designated storage areas in the plant. A record of the inspec-
tion of the transportation vehicle and the incoming materials at the
receiving location should be kept.

Verification of received materials: Raw materials and ingredients re-
ceived at a food plant should be verified to determine that they are
suitable for their intended use. Raw materials and ingredients that
contain biological, chemical, or physical hazards that would not be
reduced to an acceptable level by the processing operations should
not be used. Specifications or other requirements relating to safety
and quality should be established for raw materials, ingredients, and
packaging materials and should be used as the basis for acceptance
when this verification is performed. Records of verification of re-
ceived materials should be kept. Raw materials and ingredients that
are covered by HACCP plans should not be used until all the HACCP
plan requirements are met.

4.13.2 Handling and storage

Raw materials, ingredients, and packaging materials: The handling of
received materials during unloading and discharge of the vehicles,
and the transfer to designated storage areas, should ensure that there
is no damage or contamination. Raw materials should be stored
separately from finished products to prevent cross-contamination.
All received materials should be appropriately identified and trans-
ferred to the designated storage area immediately after unloading.

Nonfood chemicals: All nonfood chemicals such as cleaning and sanitiz-
ing agents, and pesticides, should be stored in secured, segregated areas
to prevent contamination of other materials, products, or equipment.

Semifinished and finished products: Semifinished and finished products
should be appropriately identified or tagged and transferred to their
designated storage areas immediately after processing. All necessary
precautions should be taken to prevent contamination or cross-con-
tamination during handling and storage of these products.

Storage conditions: The conditions for storage of all received materials
and all products, including product to be re-worked, should prevent
and protect from damage, deterioration, contamination, cross-con-
tamination or pest infestation during storage. Temperature (e.g., re-
frigeration, freezing) and humidity conditions for storage should be
established, if necessary. All storage conditions, including pest con-
trol requirements should be monitored, and records of this monitor-
ing should be kept. Storage conditions that are covered by HACCP
plans must meet all the HACCP plan requirements.
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Stock rotation/first-in-first-out (FIFO): The use of stored materials and
ingredients, and the shipment of finished products should be con-
trolled in a manner that older or first-received (first-in) materials and
ingredients are used first (first-out), and older or first-produced prod-
ucts (first-in) are shipped first (first-out). This rotation of stock pre-
vents extended storage of materials and products that can result in
their deterioration and pest infestation.

4.13.3 Transportation/shipping

Finished products: Only products that have met all the food safety
requirements, including all the HACCP plan requirements, the prod-
uct specifications, and packaging and labeling requirements relating
to product safety, and which have been approved for shipment to
customers, should be prepared for transportation and delivery.

Transport vehicle: All product transportation vehicles, including tank-
ers, containers and railcars should be inspected before product is
loaded for delivery of products. This inspection should cover the
cleanliness and sanitary conditions of the vehicle and its accessories,
its ceiling, walls, and floor, capability to meet any requirements for
temperature and for seals, and any restriction relating to the previous
use of the vehicle or previous load carried by the vehicle. A record
of this inspection should be kept.

Delivery: Adequate measures should be taken during transportation
to prevent damage, deterioration, contamination of, or tampering
with products that are to be delivered to customers. Any temperature
requirements during transportation must be met and the temperature
should be recorded. Locks and seals on delivery vehicles must be
maintained during transportation. If seals have to be removed for
inspection by customs agencies at border crossings, the seals must
be replaced and this should be recorded.

4.14 HACCP prerequisite program traceability and recall

This prerequisite program addresses the requirements for identifying and
tracing all raw materials, ingredients, and products, including all semi-fin-
ished, finished, reworked, or recycled products, and the procedures to be
followed for conducting a recall of a food that has reached the marketplace,
should this become necessary. In the food industry, it is quite common for
foods to be recalled from the marketplace. This occurs in spite of the enforce-
ment of and compliance with regulatory requirements of GMPs in food
establishments and the use of government mandated HACCP system
requirements in some food industry sectors.

© 2004 by CRC Press LLC



116 Food Quality Assurance: Principles and Practices

A recall of a food can take place whenever it has been determined that
there is an unacceptable health hazard associated with the food that has
reached the consumer marketplace, or some aspect of the food violates the
laws or regulations that govern the product. A recall can be initiated without
any evidence that the health of a consumer of the food has been affected. A
food can contain an unacceptable health hazard as a result of deficiencies
during the manufacture of the product. For some types of foods, contami-
nation can take place during storage, distribution, handling, and retailing.

The accurate recorded identification of the usage and movement of raw
materials, ingredients, and products, including recycled or reworked prod-
ucts, at all stages of processing, handling, storage, and distribution of a food,
are essential for the traceability of a food.

This prerequisite program covers some of the sections included in Sub-
part C—Recalls (Including Product Corrections)—Guidance on Policy, Procedures,
and Industry Responsibilities of Part 7— Enforcement Policy (Title 21, CFR) and
in Recall Procedures in Control of Operations and Product Information and Con-
sumer Awareness of the General Principles of Food Hygiene (Table 4.1).

Relationship to ISO 9001: The requirements of section 7.5.3 Identification
and traceability address the topics covered by this prerequisite program.

4.14.1 Identification

All raw materials, ingredients, and products, including intermediate,
semi-finished, pre-finished, finished, recycled, reworked, pre-packaged, and
packaged products should be identified and the identification recorded. The
identification of a food to be shipped from a food plant should cover the
identity of the food (e.g., product name, recipe, product code) and the time
or period of production (e.g., production date, day code, lot number, batch
number). In addition, all packaged foods must conform to the applicable
ingredient identification requirements of government labeling regulations.
All raw materials, ingredients, processing aids, packaging materials, and the
processing and storage equipment used for the production of a particular
food, should be identified and the identification recorded to ensure that if it
becomes necessary, the history of the food can be traced.

The locations of storage and addresses of places to which a food has
been distributed for use by customers and for sale to consumers should be
identified in the appropriate shipping and distribution records, which should
be kept for a period that exceeds the life of the food in the marketplace.

4.14.2  Traceability

There should be a program for traceability for every food that is manufac-
tured and shipped from a food plant. This program should cover forward
traceability (for use of raw materials and ingredients) and backward trace-
ability (for finished products). The traceability program should be based on
the use of the relevant identification records and should cover all foods that

© 2004 by CRC Press LLC



Chapter four: GMPs and HACCP prerequisite programs 117

are in inventory in all warehouses, foods that have been shipped from a food
plant and its warehouses, foods delivered to customers, and foods that have
been sold to consumers.

4.14.3  Recall procedure

A written recall procedure should be developed to ensure that if a food
which is known to present an actual or potential unacceptable health risk to
the consumer has entered the food distribution and retail chain, the food
can be retrieved quickly and completely. The recall procedure must meet the
requirements or guidelines for recall issued by government regulatory agen-
cies, it should describe a precise and well-coordinated set of activities that
can be executed very quickly and efficiently. The recall procedure should be
tested periodically to determine its effectiveness and should be based on
identification records and the traceability program. The procedure should
include, as a minimum, the following information:

e The people, including their alternates if they cannot be contacted,
who will be responsible for conducting the recall, and the people
who should be available to provide information, along with the spe-
cific responsibilities of each individual

e The details for contacting the appropriate senior management or
other personnel with assigned responsibilities, including contact in-
formation for these individuals during periods outside of regular
working hours

e The details for contacting and communicating with the appropriate
government regulatory agency, with all customers who would have
received the food being recalled, and with the news media

e The person designated to be the liaison with officials from a govern-
ment regulatory agency

e The records and other information that should be retrieved during
a food recall. The required information includes (a) all identification
information related to the food, including its common and brand
names, item number, lot number, batch number, best before or expi-
ration date, product code, UPC code, packaging materials and pack-
aging format, packaging container size, (b) a list of all locations, with
addresses, telephone numbers and contact information, to which the
food has been shipped, including all warehouses for its storage, all
customers, including distributors, retailers, food service institutions
and restaurants, and (c) identification of all raw materials, ingredi-
ents, processing aids, packaging materials, and processing and stor-
age equipment used for the manufacture of the food, and the pro-
cessing conditions and storage conditions used for the food

e The procedure to be followed to determine which production lots or
batches of the food are affected to ensure that the scope of the recall
targets all the affected food, but only the affected food.
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A food company should have a permanent crisis-management team that
has responsibility for food recall, as well as other critical food safety concerns
(e.g., food tampering, and other critical safety concerns, environmental
safety, employee safety).

4.15 HACCP prerequisite program chemical control

This prerequisite program addresses the control of the various chemical
hazards that are used in food plants and in the processing of foods that are
not covered by CCPs of HACCP plans (Chapter 5). These chemical hazards
include some permitted food additives, foods that are known allergens,
cleaning and sanitizing chemicals, pest control chemicals, and chemicals
used for equipment maintenance. The control of many of these chemicals
can be achieved by the other prerequisite programs described earlier. For
allergens, an allergen control program should be developed to control aller-
gens that are not controlled as chemical hazards by CCPs of HACCP plans
(Chapter 5). This program should be devoted to preventing allergen con-
tamination or cross-contamination of foods which do not contain allergenic
ingredients.

4.16 Other HACCP prerequisite programs

In addition to the activities that are covered in sections 4.8 to 4.15, there are
several activities in food processing plants that can be considered as prereq-
uisite programs for HACCP. These include activities that relate to food safety
customer complaints, written specifications for materials and products, and
exercising control over suppliers of materials and services. In general, food
companies cover these activities in their quality programs or quality systems
(Chapter 3)

4.17 Production and process control

The activities at food processing plants should include process controls. At
plants that operate with HACCP systems, the process controls should
address the processing activities that are not covered by the CCPs of HACCP
plans. At plants which do not have HACCP systems, the process control
activities should address all the food processing requirements for food safety.
In general, food companies include process control activities in their quality
programs or quality systems (Chapter 3).

4.18 Monitoring of GMPs and prerequisite programs

The GMPs and prerequisite programs should be monitored continuously to
determine that they are effective for fulfilling the applicable food safety
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requirements. Auditing and inspection activities should be performed to
demonstrate effectiveness. In general, food companies include audits and
inspections as part of their quality programs and quality systems (Chapter 3).
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chapter five

The HACCP system for food
safety

5.1 Introduction

This chapter deals with the hazard analysis critical control point (HACCP)
system, its principles and its practices for addressing the safety of foods
produced in food processing establishments. At a food plant that operates
with the HACCP system, the system is comprised of the HACCP prerequisite
programs, which apply to the entire establishment, and the HACCP plans,
which apply to the foods produced at the establishment. HACCP prerequi-
site programs are covered in Chapter 4. The HACCP plan for a food is
developed on the basis of the seven principles of HACCP; the development
of an HACCP plan is covered in this chapter.

The HACCP system, with its prerequisite programs is essentially a food
safety management system. Many of the practices of the HACCP system are
similar to the activities of a quality management system, which has been
covered in Chapter 3; however, the practices of the HACCP system are
devoted specifically to the safety requirements of foods. Since food safety is
a specific component of food quality, a food company’s HACCP system can
be integrated within its quality system activities.

5.2 Evolution of the HACCP system

The evolution of the HACCP system during the second half of the twentieth
century, from its roots in the U.S. space program to its present use for
consumer foods worldwide, can be traced through several milestones. In
addition, the evolution of the HACCP system can be traced through a series
of formal recognition and adoption activities by the food industry, govern-
ment regulatory agencies, and national and international scientific and pro-
fessional organizations.

121
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5.2.1 Origin of HACCP

Most experts agree that the development and initial use of an HACCP
approach for food safety can be traced to a joint effort of the U.S. National
Aeronautic and Space Administration (NASA), the U.S. military, and the
Pillsbury Company in the late 1950s and early 1960s. One objective of this
collaboration was to develop a strategy that would ensure that foods
required for the space program were free of any unacceptable health risk.
The Pillsbury Company, in conjunction with NASA and the U.S. Army
Natick Laboratories, pioneered the development of the HACCP approach
for preventing unacceptable levels of food safety hazards. The need for this
preventive approach resulted from the recognition that the approach in use
at that time for food safety was based primarily on inspection and testing
of foods, and was neither practical nor effective for ensuring that foods for
the space program were free of unacceptable health hazards. This marked
the beginning of the use of the HACCP system for addressing food safety.

5.2.2  The HACCP system for consumer foods

After the initial success with foods for the space program, the Pillsbury
Company pioneered the development of the HACCP system for food safety
in the manufacture of consumer foods in its food processing plants. The
Pillsbury Company announced the use of the HACCP system for consumer
foods in the early 1970s, and subsequently played a leading role in providing
expertise, information and training to the food industry and to government
regulatory agencies in the U.S. This resulted in the general acceptance of the
HACCP system by food manufacturers and government regulatory agencies;
however, the actual adoption and use of the HACCP system by food man-
ufacturers was not extensive initially.

5.2.3 Recognition of the HACCP system

The recognition of the HACCP approach in 1985 by the National Academy
of Sciences as a preventive approach for ensuring the microbiological safety
of foods, generated considerable renewed interest in the use of the HACCP
system. This recognition of the HACCP approach was followed by substan-
tial contributions from the U.S. National Advisory Committee on Microbio-
logical Criteria for Foods (NACMCF) toward the development of the
HACCP system. The work of NACMCEF resulted in several substantial pub-
lications on the HACCP system; the 1997 edition of NACMCF’s publication
Hazard Analysis and Critical Control Point Principles and Application Guidelines
is used extensively as a primary reference document on HACCP.

5.2.4 International recognition of the HACCP system

In 1987, the International Commission on Microbiological Specifications for
Foods (ICMSF) of the World Health Organization (WHO) endorsed the use
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of the HACCP approach. More extensive international recognition of
HACCP emerged in 1991 when the Codex Committee on Food Hygiene
prepared a draft report on HACCP for Codex Alimentarius member coun-
tries. Essentially, the Codex Committee recommended that the HACCP sys-
tem be accepted as the basis for an internationally recognized approach for
addressing food safety. The final version of the Codex Alimentarius HACCP
system was later incorporated into the Codex Alimentarius Basic Texts on
Food Hygiene.

5.2.5  Use of HACCP in government regulations

The U.S. Food and Drug Administration first formally used the HACCP
approach in 1973 for the government regulation of low acid canned food.
By the late 1980s, HACCP had received broad-based endorsement and
acceptance by the food industry, by government regulatory agencies in
many parts of the world, and by the scientific community in general. With
this favorable climate, several countries embarked on the road toward
development of national regulatory food safety programs based on
HACCP. In the U.S. and Canada in the early 1990s, the seafood sector was
the first to come under voluntary HACCP-based inspection programs.
Subsequently, mandatory HACCP-based inspection programs have been
developed in the U.S. for the seafood sector in 1995, the meat and poultry
sector in 1996, and the processed juice sector in 2001. There is every indi-
cation that mandatory HACCP-based inspection programs will become
more widespread, not only for other food industry sectors in the U.S., but
also in many other countries.

5.3 The seven HACCP principles

The HACCP system is based on a universally recognized set of seven prin-
ciples that are used for the development of an HACCP plan for a food. These
principles reflect a framework that was developed on the basis of a combi-
nation of recognized, science-based, food safety considerations and quality
systems characteristics. This integration of basic food safety principles with
the quality systems approach has been an important factor in the widespread
recognition of the HACCP principles by food quality professionals.
The universally recognized Seven Principles of HACCP are:

Principle 1: Conduct hazard analysis

Principle 2: Determine critical control points

Principle 3: Establish critical limits

Principle 4: Establish monitoring procedures

Principle 5: Establish corrective action procedures

Principle 6: Establish verification procedures

Principle 7: Establish record-keeping and documentation procedures
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5.4 The HACCP system and HACCP plans

Within a particular food processing establishment, the scope of the HACCP
system will depend on the number of different food products or different
categories of similar food products that are produced. In the case where a
single product is produced at a food establishment, the HACCP system is
comprised of a single HACCP plan for the product that is produced by a
specified process, along with the HACCP prerequisite programs that cover
the entire establishment. In food establishments that produce several prod-
ucts, it should be determined whether similar products can be grouped into
a family of products that could be covered by a single HACCP plan. In an
establishment at which different products are produced using different raw
materials and ingredients, different processes and process parameters, and
different processing equipment, it is very likely that the HACCP program
for the establishment will consist of several HACCP plans, with an HACCP
plan for each product or each family of products.

5.5 Development and implementation of an HACCP plan

The widespread recognition of HACCP is reflected not only in its sci-
ence-based, preventive approach, but also in the requirements and guide-
lines for the development and implementation of an HACCP plan. A model
consisting of a sequence of twelve steps for developing and implementing
an HACCP plan for a particular food product has been adopted by the Codex
Alimentarius and is referred to as the Logic Sequence for the Application of
HACCEP. This set of twelve steps includes five preparatory steps that provide
guidance and which are also considered necessary preliminary steps by the
USNACMCEF, followed by seven steps that address the seven principles of
HACCP. The worldwide acceptance of the Codex Alimentarius model has
resulted in a consistent format for developing and implementing HACCP
plans in food establishments around the world, and has contributed to the
recognition of HACCP systems to address food safety issues in bilateral and
international trade.

5.6 The Codex Alimentarius Logic Sequence for the
Application of HACCP

The twelve steps in the Codex Alimentarius Logic Sequence for the Appli-
cation of HACCP are as follows:

e Step 1: Assemble an HACCP team.
e Step 2: Describe the food product that the HACCP plan will address.
¢ Step 3: Identify the intended use of the food product.
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e Step 4: Construct a flow diagram of the process that is used to
produce the food product.

e Step 5: Conduct an on-site verification of the process flow diagram.

e Step 6: Conduct a hazard analysis of (a) all raw materials and ingre-
dients and (b) each step (in the process flow diagram) used for prep-
aration of the food product (HACCP Principle 1).

® Step 7: Determine which (a) raw materials and ingredients, and (b)
process steps, will be critical control points at which unacceptable
hazards identified in Step 7, will be controlled (HACCP Principle 2).

e Step 8: Establish critical limits or tolerances for each of the critical
control points identified in Step 7 (HACCP Principle 3).

® Step 9: Establish monitoring procedures for each of the critical control
points identified in Step 7 (HACCP Principle 4).

¢ Step 10: Establish corrective action procedures to be followed when
monitoring of the critical control points reveals that the established
critical limits have been exceeded or have not been met (HACCP
Principle 5).

e Step 11: Establish verification procedures to confirm and provide
confidence that (a) the critical control points are being monitored
effectively and are under control, and (b) the HACCP plan for the
product is operating effectively (HACCP Principle 6).

e Step 12: Establish record-keeping and documentation procedures for
records and documents that are required by the HACCP plan (HAC-
CP Principle 7).

Step 1 establishes the HACCP team that will perform Steps 2 to 12. Each
of the twelve steps of the Codex Alimentarius Logic Sequence is described
in detail in the following sections; for each step, the relationship to the
requirements of the ISO 9001:2000 Quality management system is indicated.

5.6.1 Step 1 — assemble an HACCP team

An HACCP team is a group of a food company’s employees who should be
assembled and given the responsibility by management to develop and
implement an HACCP system for the company’s establishment at which the
food product is produced. Essentially, the team carries out Step 2 to Step 12
of the Codex Alimentarius Logic Sequence for the Application of HACCP.
The team, which commonly consists of four to eight people, should be
composed of personnel who can contribute knowledge in quality assurance,
quality control, food microbiology, food processing, GMPs, and equipment
maintenance. Personnel who are responsible for ongoing activities in inspec-
tion, testing, production, cleaning, and sanitation can also be included in the
HACCP team. A member of the HACCP team should serve as the HACCP
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coordinator who acts as the leader of the team and ensures that all the
requirements for a recognized HACCP system are covered. It is essential for
the HACCP coordinator to have comprehensive training in the development,
implementation and maintenance of an HACCP system. The other members
of the team should also receive some level of training in the HACCP system.
If the food company’s products are covered by an HACCP-based inspection
program of a government regulatory agency, then the HACCP team must
be aware of the specific requirements of the regulatory agency’s program.

The company’s senior management must demonstrate its commitment
to the development, implementation, and maintenance of the HACCP sys-
tem. The HACCP team must receive support from its management, which
must provide the resources required. Management must ensure that all mem-
bers of the team obtain the required training and are available to work as
part of the HACCP team. In addition, the appropriate training should be
provided to all employees whose work will involve the use of the HACCP
plans that are developed and implemented.

Relationship to ISO 9001: The following clauses of ISO 9001:2000 can be
related to Step 1 of HACCP system development, implementation, and main-
tenance, 5 Management responsibility (5.1 Management commitment, 5.2.2
Responsibility and authority), 6 Resource requirements (6.1 Provision of resources,
6.2 Human resources).

5.6.2 Step 2 — describe the food product which the HACCP plan
will address

The important characteristics relating to the safety of the product must be
clearly described by the HACCP team. This information will be used by the
team in the identification and analysis of all hazards (Step 6, HACCP Principle
1) associated with all aspects of preparation of the product.

The product characteristics that should be described include the
following:

¢ The product name, including all alternate or common names for the
product (or the name of a family of similar products)

¢ The composition of the product, or the physical or chemical proper-
ties (e.g., pH, Aw, preservatives, presence of allergenic ingredients)
that must be controlled to ensure the safety of the product

¢ The packaging of the product, including the package unit (e.g., can,
bag, case), the packaging material (e.g., foil, plastic, paper), and pack-
aging conditions (e.g., modified atmosphere packaging)

¢ The shelf-life of the product and any required storage temperature
(e.g., refrigerated, frozen) and humidity conditions

® The labeling instructions to customer or consumer for handling, stor-
age (e.g., refrigerated, frozen) and use (e.g., cooking time and tem-
perature) of the product
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® Any special conditions for distribution of the product (e.g., refriger-
ation or freezing during shipping)

¢ The actual use of the product (e.g., ready-to-eat, heat before consump-
tion, industrial use with further processing)

® The sale of the product (e.g., retail to consumers, to institutions, to
industrial customers).

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 2 of the HACCP plan development and implementation: 7
Product realization (7.2.1 Determination of requirements related to the product,
7.2.2 Review of requirements related to the product).

5.6.3 Step 3 — identify the intended use of the product

The normal or common use of the product must be known in order for the
hazard analysis to be done (Step 6; HACCP Principle 1). Therefore, this step
should establish where and by whom the product will be used (e.g., food
service or institutional use, industrial use, or household use by the general
consumer). Certain segments of the population (e.g., elderly persons, preg-
nant women, infants, individuals whose immune system is compromised)
are at higher risk to certain biological hazards and chemical hazards; there-
fore the use of the product by these groups need to be determined. Some of
the information required in Step 3 can be obtained at Step 2 and it is possible
for these two steps to be combined.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 3 of the HACCP plan development and implementation: 7
Product realization (7.2.1 Identification of customer requirements).

5.6.4 Step 4 — construct a process flow diagram for the product

The HACCP team, with assistance from personnel who are familiar with the
process, should construct a process flow diagram that shows a simple but
logical step-by-step outline of the process from which the product will be
obtained. The process flow diagram should identify all key steps from receiv-
ing of raw materials and ingredients for preparing of the product; all han-
dling, sorting, preparation and storage of raw materials and ingredients; all
processing treatments including steps at which there are filters, screens,
magnets, and metal detectors; all packaging, labeling, and storage steps
through to shipping of the product from the establishment. Any rework
material to be used in the product should also be identified in the flow
diagram. The process flow diagram is extremely useful for conducting the
hazard analysis and for the critical control point determination (Steps 6 and
7, HACCP Principles 1 and 2). Figure 5.1 shows a simple, generic process flow
diagram for packaged food product.
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Receiving of raw material, ingredients, packaging materials

[

Storage of raw materials, ingredients, packaging materials

v

Preparation of raw materials and ingredients (one or more steps)

v

Processing of raw materials and ingredients into products (one or more steps)

v

Packaging of finished product

Labeling of packaged finished product
[
Storage of finished product

(2
Shipping and distribution of finished product

Figure 5.1 A generic process flow diagram for a packaged food product.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 4 of the HACCP plan development and implementation: 7
Product realization (7.1 Planning of realization process, 7.5 Production and service
provision).

5.6.5 Step 5 — verification of the process flow diagram

The HACCP team, with assistance from personnel who actually operate the
process, should verify the process flow diagram prepared in Step 4, to estab-
lish that the diagram accurately represents the actual activities and opera-
tions used to prepare the product. This is done by observing each step of
the process, from receiving of raw materials to shipping of finished product,
as each activity and operation identified on the process flow diagram actually
takes place. Based on the results of this observation, the process flow diagram
should be modified as required. Alternatively, if a necessary step for prep-
aration of the product is not in place, this step should be introduced into the
process. The accuracy of the process flow diagram in representing the actual
process required for the preparation of the product is essential for the suc-
cessful development of the HACCP plan.

Relationship to 1SO 9000: The following clauses of ISO 9001:2000 can be
related to Step 5 of the HACCP plan development and implementation: 7
Product realization (7.1 Planning of product realization, 7.5. Production and service
provision).
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5.6.6 Step 6 — conduct a hazard analysis (HACCP Principle 1)

After Steps 1 to 5 have been completed, the HACCP team can then proceed
to develop the HACCP plan for the product. HACCP Principle 1 hazard
analysis must be performed at this stage. The hazard analysis can be an
extensive exercise for the HACCP team, since it addresses the three catego-
ries of hazards — biological, chemical, and physical. The hazard analysis
should be carried out in two stages; the first stage is hazard identification,
which is followed by hazard evaluation. In addition, the control measures for
the hazards that need to be addressed in the HACCP plan should be iden-
tified at the completion of the hazard analysis. Table 5.1 gives examples of
biological, chemical and physical hazards that have been identified in some
common processed foods. This is not a complete list of all the potential
hazards in processed foods.

5.6.6.1 Hazard identification

The first stage of hazard analysis is the identification of known potential
hazards that are likely to be associated with the product; this covers the
ingredients, raw materials, and contact packaging materials used in prepa-
ration of the product; every aspect of each step of the process; and the
environment used for the preparation of the product. If all the potential
hazards are not identified, the HACCP plan that is developed might be

Table 5.1 Examples of Some Biological, Chemical, and Physical
Hazards in Foods

Biological hazards:
Pathogenic microorganisms, e.g.,

Clostridium botulinum Salmonella spp.
Pathogenic Escherichia coli  Listeria monocytogenes
Staphylococcus aureus Clostridium perfringens
— Viruses — Parasites

Chemical hazards:

— Antibiotics — Cleaning and sanitizing chemicals
— Hormones — Regulated food additives

— Drugs — Allergens

— Agricultural residues - Toxicants

— Industrial pollutants

Physical hazards:
— Glass — Stones
— Wood — Bones
— Hard plastic — Filth
— Metal — Personal articles
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inadequate to address the safety of the product. The NACMCEF has compiled
a list of examples of issues that should be considered during a hazard
identification exercise:

¢ The nature of the product and the product characteristics that have
been established during the completion of Step 2

¢ The safety record of the product and the known hazards associated
with the product

¢ The normal microbial content of the product and changes in the
microbiological population during storage and handling of the
product

¢ The hazards that are likely to be present in the product if product
characteristics such as pH, composition, water activity, and preser-
vatives are not controlled

¢ The various raw materials, ingredients, and packaging materials used
to prepare the product

¢ The activities, operations, and personnel involved at each of the steps
listed in the process flow diagram (Step 4), including the equipment
that is used and the prevailing environmental conditions at the time
the product is produced and stored

* The intended use of the product by customers, consumers, or partic-
ular segments of the population (Step 3)

During the hazard identification exercise, the HACCP team should con-
sult appropriate sources of information to determine the known product
hazards for which the HACCP plan is developed, as well as known hazards
associated with the various raw materials, ingredients, and the processing
operations used for the product. A useful database (Reference Database for
Hazard Identification) has been developed by Agriculture and Agri-Foods Can-
ada (1995). In addition to reference information, valuable information on
potential hazards can be obtained by closely observing the process as it is
operating. In order for the hazard identification to be successful, it is essential
that the HACCP team acquire detailed knowledge of potential hazards asso-
ciated with every aspect of each step of the process that produces the product
for which the HACCP plan is developed.

5.6.6.2 Hazard evaluation
The second stage of the hazard analysis is the evaluation to determine which
of the hazards that have been identified in the first stage of the hazard
analysis are significant, and therefore need be addressed in the HACCP plan
for the product. The identified hazards must be considered for their likely
occurrence, and the severity of the risk that they present if they are not con-
trolled. In assessing the likely occurrence of a hazard, the HACCP team needs
to examine published information and data, and previous experiences on
occurrence of the hazard in the product. In assessing the severity of the risk
presented by a hazard, the HACCP team must address the severity of health

© 2004 by CRC Press LLC



Chapter five: The HACCP system for food safety 131

consequences to consumers of the product, if the identified hazard is not
controlled. In carrying out this stage of the hazard analysis, the HACCP
team should take the following into account:

¢ The methods and procedures of preparation, handling, storage, and
distribution of the product

* The effects of both short-term and long-term exposure of the product
containing the hazard to the health of consumers

¢ The people, including any particular groups (e.g., infants, pregnant
women, the elderly) who are likely to consume the product and the
effect the hazard could have on the health of these individuals

¢ Information and data from previous reported incidents involving the
occurrence of the hazard in the product, including the impact of the
hazard on the health of consumers.

5.6.6.3 Identification of control measures

As part of the hazard analysis the HACCP team must determine whether
control measures for the hazards that need to be addressed in the HACCP
plan are present in the process. If control measures for the hazard do not
exist in the process, modification of the process may be required in order to
institute a control measure, or some alternate measure should be used to
address the hazard. Table 5.2 provides some examples of control measures
for biological, chemical and physical hazards.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 6 (HACCP Principle 1) of the HACCP plan development and
implementation: 5 Management responsibility (5.2 Customer focus, 5.4 Planning),
7 Product realization.

5.6.7 Step 7 — determine the critical control points (HACCP
Principle 2)

With the information obtained from the hazard analysis step, the HACCP
team must then determine the points at which there will be control of the
hazards that present unacceptable risks; this will establish the CCPs of the
HACCP plan. A useful tool for the determination of whether a raw material
or process step is a CCP, is the CCP decision tree. Examples of CCP decision
trees have been proposed by Codex Alimentarius and by the NACMCE. The
CCP decision trees consist of a set of either three or four questions, which
are asked in a particular sequence for each identified hazard so that the point
of control of that hazard within the HACCP plan can be determined. Tables
5.3a and 5.3b summarize the questions that are asked in the decision trees
proposed by Codex Alimentarius Commission and the NACMCE, respec-
tively. When the Codex Alimentarius decision tree (Table 3a) is used for
determining whether a raw material or ingredient is a CCP, Question 2 does

not apply.
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Table 5.2 Some Examples of Control Measures for
Biological, Chemical, and Physical Hazards

Control measures for biological hazards:

— thermal processing to eliminate pathogens
— frozen storage to prevent pathogens

— use of preservatives to prevent pathogens
— testing for the presence of pathogens

Control measures for chemical hazards:

— formulation control of regulated food additives
— testing for the presence of antibiotics

— testing for the presence of pesticide residues

Control measures for physical hazards:
— filtering or screening to remove foreign objects
— detection and removal of metal contaminants

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 6 of the HACCP plan development and implementation: 7
Product realization (7.1 Planning of product realization)

At the completion of Step 7, the HACCP team should be in a position
to determine at which points in the process, the identified biological, chem-
ical and physical hazards associated with the product will be controlled so
that the hazard will be eliminated, prevented, or reduced to an acceptable
level. It is possible that more than one step could be a critical control point
(CCP) for the same hazard (e.g., pasteurization and refrigerated storage can
be CCPs for the same microbiological hazard); on the other hand, a single
CCP could control more than one hazard (e.g., a screening step in a process
can be a CCP for various physical hazards).

Relationship to ISO 9000: The following categories of the ISO 9001:2000
can be related to Step 7 of the HACCP plan development and implementa-
tion: 5 Management responsibility (5.4.2 Quality planning), 7 Product realization.

5.6.8 Step 8 — establish critical limits for each CCP (HACCP
Principle 3)

For each of the CCPs that have been determined in Step 7, the HACCP
team must establish critical limits which will serve as the criteria for
accepting or rejecting a raw material or ingredient that is a CCP, or a
semi-finished or finished product that is obtained at a process step that
is a CCP. A critical limit is commonly a maximum value of a parameter
that must not be exceeded or a minimum value of a parameter that must
be reached at a CCP. At a CCP, the critical limits must be respected for
the hazard to be prevented, eliminated or reduced to an acceptable level,
and therefore for the product obtained at the CCP to be acceptable. If the
critical limits at a CCP are not respected, the product obtained at the CCP
will not be acceptable.
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Table 5.3a Codex Alimentarius Critical Control Point Decision Tree

Question 1: Do preventive control measures exist?

(a) If the answer is Yes, go to Question 2.

(b) If the answer is No, is control at this step necessary for the safety of the

product?

(i) if the answer is No, this step is not a CCP; proceed to the next identified
hazard in the process
(ii) If the answer is Yes, modify the steps in the process or the product,
and return to start of Question 1.

Question 2: Is this step specifically designed to eliminate or reduce the likely
occurrence of the hazard to an acceptable level?

(a) If the answer is Yes, this step is a CCP

(b) If the answer is No, go to Question 3.

Question 3: Could contamination with the identified hazard(s) at this step,

occur in excess of acceptable level(s) or could these hazards increase to

unacceptable level(s)?

(a) If the answer is Yes, go to Question 4

(b) If the answer is No, this step is not a CCP; proceed to the next identified
hazard in the process.

Question 4: Will a subsequent step eliminate the identified hazard(s) or reduce

the likely occurrence to acceptable level(s)?

(a) If the answer is Yes, this step is not a CCP; proceed to the next identified
hazard in the process

(b) If the answer is No, this step is a CCP

Source: Codex Alimentarius (1997); with permission.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 8 (HACCP Principle 3) of the HACCP plan development and
implementation: 5 Management responsibility (5.4.2 Quality planning), 7 Product
realization.

5.6.9 Step 9 — establish monitoring procedures for each CCP
(HACCP Principle 4)

For each of the CCPs that have been determined, the HACCP team must
establish the monitoring procedures which will be used to monitor or mea-
sure the parameters at the CCP to determine whether the critical limits are
being respected. Monitoring can also reveal whether a trend toward loss of
control at the CCP is developing so that appropriate action can be taken to
prevent loss of control before it actually occurs.

It is essential that the monitoring procedures be reliable; if the monitor-
ing procedure involves a measurement, the reliability of the method used
should be known. Visual inspection and physical and chemical measure-
ments are frequently used as monitoring procedures. In some situations
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Table 5.3b NACMCEF Critical Control Point Decision Tree

Question 1: Does this step involve a hazard of sufficient likelihood

of occurrence and severity to warrant its control?

(a) If the answer is Yes, go to Question 2

(b) If the answer is No, this step is not a CCP; proceed to the next
step of the process.

Question 2: Does a control measure for the hazard exist at this step?
(a) If the answer is Yes, go to Question 3
(b) If the answer is No, is control at this step necessary for the safety
of the product?
(i) If the answer is Yes, modify the step, the process or product,
and return to start of Question 2
(ii) If the answer is No, this step is not a CCP; proceed to the
next step of the process.

Question 3: Is control at this step necessary to prevent, eliminate or

reduce the risk of the hazard to consumers?

(a) If the answer is Yes, this step is a CCP; proceed to the next step
in the process.

(b) If the answer is No, this step is not a CCP; proceed to the next
step in the process.

Source: NACMCEF (1997); with permission.

microbiological analysis may be required; however, this should only be the
case if no other appropriate monitoring procedure is available.
The monitoring procedures must address the following points:

¢ The reliability of the method; in some situations Official Methods or
Reference Methods may be required (e.g.; when some chemical or
microbiological methods are used)

® The sampling and sample handling techniques, if applicable

¢ Whether the method is appropriate for monitoring, in some situa-
tions continuous monitoring may be required

¢ The frequency at which the monitoring is done, if the monitoring is
not continuous

¢ The skill and training of personnel responsible for the monitoring
activities

* The equipment used in the monitoring procedure; any equipment
used for monitoring must be maintained and calibrated, if required
(this is also covered in the HACCP prerequisite programs)

The monitoring procedures should be adequately documented to ensure
that these points are addressed. In addition, a record must be generated
whenever a monitoring procedure is performed; this record shows that the
monitoring was done as required, the person who performed the monitoring,
and the actual results of the monitoring. The monitoring record is an essential
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Table 5.4 Examples of Monitoring Procedures for Some CCPs

CCPs for biological hazards Monitoring procedures
Pasteurization Monitoring of temperature and time
Acidification Measurement of pH

CCPs for chemical hazards Monitoring procedures
Receiving of raw materials Examination of certificate of analysis
Labeling Inspection of labeled products

CCPs for physical hazards Monitoring procedures
Filtering Inspection of filter
Metal detection Monitoring of product by metal
detector

part of an operating HACCP plan for a product since it is the evidence for
whether or not the critical limits were respected. Table 5.4 gives examples
of monitoring procedures for some CCPs.

Relationship to 1SO 9000: The following clauses of ISO 9001:2000 can be
related to Step 9 (HACCP Principle 5) of the HACCP plan development and
implementation: 7 Product realization (7.1 Planning for product realization, 7.4.3.
Verification of purchased product, 7.5.1 Control of production and service provision,
7.6 Control of monitoring and measuring devices), 8 Measurement, analysis and
improvement (8.1 General, 8.2.3 Monitoring and measurement of processes, 8.2.4
Monitoring and measurement of product).

5.6.10 Step 10 — establish corrective action procedures for each CCP
(HACCP Principle 5)

During the development of the HACCP plan, the HACCP team must estab-
lish procedures to be followed if and when the monitoring of a CCP reveals
that the critical limits are not respected (i.e., a deviation occurs), and therefore
there is a loss of control of the hazard at the CCP. A product that is obtained
at a process step where the CCPs are not respected is a nonconforming
product and is likely to be unsafe if consumed. The procedures that are
established to prevent unsafe product from reaching the consumer are the
corrective action procedures or deviation procedures. This HACCP principle
recognizes that in spite of the fact that a CCP is operating in a process, it is
possible that there could be loss of control at the CCP and this loss of control
will be detected during the monitoring procedure.

The following points must be addressed in the corrective action
procedures:

¢ The specific, immediate action to be taken when it is discovered that

the critical limits at a CCP are not respected, and therefore there is a
deviation from the critical limits
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e Identification of the cause of the deviation from the critical limits at
the CCP

* The actions to be taken to correct the cause of the deviation so that
the deviation does not recur

¢ Determination of the period of time for which the deviation occurred
and the quantity of nonconforming product that was prepared dur-
ing this time

® The actions to be taken with respect to the nonconforming product
to ensure that it does not reach the consumer

¢ The importance of keeping records of all the actions taken to address
the deviation and the nonconforming product

For all of the points listed here, the corrective action procedure must
identify the personnel who are responsible for the actions to be taken when
there is a deviation from the critical limits at a CCP.

In the event that a deviation from the critical limits at a CCP is discovered
only after the non-conforming product has been shipped from the establish-
ment to the customer, then the HACCP prerequisite program Traceability and
Recall (Chapter 4) must be used to address this situation.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 10 (HACCP Principle 5) of the HACCP plan development and
implementation: 8§ Measurement, analysis and improvement (8.3 Control of non-
conforming product, 8.5.2 Corrective action).

5.6.11 Step 11 — establish verification procedures for each CCP and
for the entire HACCP plan (HACCP Principle 6)

This HACCP principle requires that the HACCP team develop measures
that will evaluate (a) the effectiveness of the HACCP plan that has been
developed and (b) the effectiveness of the HACCP system on an ongoing
basis after its implementation.

e Verification of initial HACCP plan: The verification of the initial HAC-
CP plan involves validation to ensure that the critical limits, the
monitoring procedures and the corrective action procedures (HACCP
Principles 3-5, Steps 8-10) established at each CCP are indeed capable
of controlling the hazard that is required to be controlled. This vali-
dation must be conducted during the development of the HACCP
plan; itis therefore an essential part of the HACCP plan development.
The verification activity must also demonstrate that every aspect of
the HACCP plan that has been developed must be fully and correctly
implemented.

e Verification of the HACCP plan on a continuous basis: The HACCP plan
that has been developed must include activities that will demonstrate
the following:
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— The measures (monitoring procedures, corrective action proce-
dures, record-keeping procedures) which have been implemented
at each CCP, must continue to be effective and must operate as
required by the HACCP plan. The most common form of verifi-
cation is ongoing review of the required records of monitoring
and corrective actions by personnel other than those who were
responsible for the monitoring activity or the corrective action.
Supervisory personnel should carry out this type of verification.
Verification activities could also include periodic sampling and
analysis to verify the effectiveness of the CCP to control a hazard.
Table 5.5 gives examples of verification activities for some CCPs.

— Every aspect of the entire HACCP plan that has been implement-
ed must continue to function as originally intended; this type of
verification is typical of a system audit, and includes an indepen-
dent review of the entire HACCP plan at a predetermined fre-
quency. In the event this verification activity discovers that there
are deficiencies in the HACCP plan, these deficiencies must be
corrected immediately.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be
related to Step 11 (HACCP Principle 6) of the HACCP plan development and
implementation: 7 Product realization (7.1 Planning for product realization), 8
Measurement, analysis and improvement (8.1 General, 8.2.2 Internal audit, 8.2.4
Monitoring and measurement of product).

Table 5.5 Examples of Verification Activities for CCPs

CCPs for Biological Hazards Verification activities
Pasteurization Review of pasteurization, records,
microbiological testing of product
periodically
Acidification Review of pH measurement
records, microbiological testing of
product periodically
CCPs for Chemical Hazards Verification activities
Receiving of raw material Review of certificates of analysis,

periodic sampling and testing of
raw material

Labeling Review of labeling inspection
records
CCPs for Physical Hazards Verification activities
Filtering Review of filter inspection records
Metal detection Review of metal detector records
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5.6.12  Step 12 — establish record-keeping and documentation
procedures for the HACCP plan and the HACCP system
(HACCP Principle 7)

This HACCP principle covers all records and documents that are required
for all HACCP plans and for the entire HACCP system. In the development
of the HACCP plan, the HACCP team must identify which documents will
be required and which records will be kept as part of the monitoring proce-
dures, corrective action procedures, and verification procedures (HACCP
Principles 4-6; Steps 9-11). In addition, the HACCP team must maintain the
documentation that was compiled during the development of the HACCP
plan. This documentation will be required for any verification and review
of the HACCP plan. The documents which are expected to be maintained
for an HACCP plan include:

¢ The composition of the HACCP team along with assigned responsi-

bility (Step 1)

The description of the food product (Step 2)

The identification of the intended use of the product (Step 3)

Creation of a process flow diagram (Step 4)

The verified process flow diagram (Step 5)

A summary of the hazard analysis, along with the justification for

identification and evaluation (Step 6, HACCP Principlel)

¢ A summary of the CCP determination, along with the justification
(Step 7, HACCP Principle 2)

¢ An HACCP plan summary with the following information (Figure

5.2 is an example of a commonly used format for a HACCP plan

summary):

— Steps in the process flow diagram that have been identified as
CCPs along with the hazard that is to be controlled

— The critical limits for each CCP (Step 8, HACCP Principle 3)

— The monitoring procedures for each CCP, including the frequency
and personnel responsible (Step 9, HACCP Principle 4)

— The corrective action procedures to be followed in the event of a
deviation, including the personnel responsible (Step 10, HACCP
Principle 5)

— The verification procedures to be performed for each CCP, as well
as for the entire HACCP plan, including the frequency and the
personnel responsible (Step 11, HACCP Principle 6)

— The records that will be kept for each CCP in the HACCP plan
(Step 12, HACCP Principle 7)

* Any other relevant supporting documents that were generated dur-
ing the HACCP plan development (e.g., data from validation of
CCPs)

The records which will be generated when the HACCP plan is used are:
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CCP | Hazard(s) | Critical | Monitoring | Corrective | Verification | Records
Limit(s) Actions

Figure 5.2 Example of format for a HACCP plan summary.

Table 5.6 Examples of Records to be Kept for CCPs

CCPs for Biological Hazards
Pasteurization

Acidification

CCPs for Chemical Hazards
Receiving of raw materials

Labeling

CCPs for Physical Hazards
Filtering
Metal detection

Records
Pasteurization monitoring
records
pH measurement records

Records
Monitoring records for
receipt of certificate of
analysis
Records of inspection of
labeling

Records
Records of inspection of filter
Monitoring records of metal
detector

Records for All CCPs
Verification records of monitoring activities
Corrective action records when CCPs are not respected

® Records that result from of monitoring of the CCPs
e Records that result from corrective actions and deviations, whenever

they occur

e Records that result from verification of CCPs and of the entire

HACCP plan

Table 5.6 gives examples of records that must be kept for some CCPs.
Relationship to ISO 9000: The following clauses of ISO 9000:2000 can be
related to Step 12 (HACCP Principle 7) of the HACCP plan development and
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implementation: 4.2 Documentation requirements (4.2.3 Control of documents,
4.2.4 Control of records).

5.7  Maintenance of the HACCP system

After an HACCP system has been developed and implemented, it must be
maintained effectively on a continuous basis. This means that the monitoring
procedures, the corrective action procedures (when required), the verifica-
tion activities, and the record-keeping at each CCP, and for all the HACCP
plans in the HACCP system, must operate continuously, and in exactly the
manner as they were initially developed and implemented. Any change in
any of these activities should only take place after the HACCP coordinator
has been informed and has approved the change. For any significant change
to the existing HACCP plan activities, the HACCP team should evaluate the
change using the same guidelines and principles (Steps 1 to 12) that were
used in the development of the HACCP system.

The HACCP team should determine whether the HACCP plan for a
product needs to be modified after each of the following;:

* The intended use of the product has changed

® There is a change in one or more raw materials, ingredients, or
packaging materials used for preparing the product

® There is a change in the process for preparing the product

® There is addition, replacement or modification of equipment used in
the process

If any of the above changes affect the existing CCPs in the HACCP plan
for a product, the HACCP plan should be reviewed to determine whether
modifications are required for the critical limits, monitoring procedures,
corrective action procedures, verification procedures, and recording-keeping
and documentation procedures.
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