(HACCP) HAZARD ANALYSIS CRITICAL CONTROL POINTS
HACCP is a management system in which food safety is addressed through the analysis and control of biological, chemical, and physical hazards from raw material production, procurement and handling, to manufacturing, distribution and consumption of the finished product.
 HACCP prevents product failure as opposed to end product testing (checks for product failure)

HACCP is an effective and rational means of assuring food safety from harvest to consumption.

Preventing problems from occurring is the paramount goal underlying any HACCP system. Seven basic principles are employed in the development of HACCP plans that meet the stated goal.

Hazard: 

A biological, chemical, or physical agent that is reasonably likely to cause illness or injury in the absence of its control.
A food safety hazard:

Is any biological, chemical, or physical property that may cause a food to be unsafe for human consumption.
Hazard Analysis: 

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. 
Control Point: 

Any step at which biological, chemical, or physical factors can be controlled. 

Critical Control Point: 

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.
Critical limits: Minimum or maximum acceptable levels of any hazard 
Drinking water pH (6.5-8.5)



Hardness (caco3) 200mg/l

Arsenic 10ug/l, Barium 10ug/l and Boron 2400ug/l

TDS 500mg/l

Control Measure: 

Any action or activity that can be used to prevent, eliminate or reduce a significant hazard. 

Corrective Action: 

Procedures followed when a deviation occurs. 
Verification: 

Those activities, other than monitoring, that determine the validity of the HACCP plan and that the system is operating according to the plan. 
Step: 

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

Under such systems, if a deviation occurs indicating that control has been lost, the deviation is detected and appropriate steps are taken to reestablish control in a timely manner to assure that potentially hazardous products do not reach the consumer.

HACCP is designed for use in all segments of the food industry from growing, harvesting, processing, manufacturing, distributing, and merchandising to preparing food for consumption. Prerequisite programs such as current Good Manufacturing Practices (cGMPs) are an essential foundation for the development and implementation of successful HACCP plans. Food safety systems based on the HACCP principles have been successfully applied in food processing plants, retail food stores, and food service operations.

In the application of HACCP, the use of microbiological testing is seldom an effective means of monitoring CCPs because of the time required to obtain results. In most instances, monitoring of CCPs can best be accomplished through the use of physical and chemical tests, and through visual observations. Microbiological criteria do, however, play a role in verifying that the overall HACCP system is working.
Prerequisite Programs
The production of safe food products requires that the HACCP system be built upon a solid foundation of prerequisite programs. Each segment of the food industry must provide the conditions necessary to protect food while it is under their control. This has traditionally been accomplished through the application of cGMPs. These conditions and practices are now considered to be prerequisite to the development and implementation of effective HACCP plans. Prerequisite programs provide the basic environmental and operating conditions that are necessary for the production of safe, wholesome food.
DEFINITIONS
CCP Decision Tree: 

A sequence of questions to assist in determining whether a control point is a CCP. 

Control: 

(a) To manage the conditions of an operation to maintain compliance with established criteria. 

(b) The state where correct procedures are being followed and criteria are being met. 

Criterion: 

A requirement on which a judgement or decision can be based. 

Critical Limit: 

A maximum and/or minimum value to which a biological, chemical or physical parameter must be controlled at a CCP to prevent, eliminate or reduce to an acceptable level the occurrence of a food safety hazard. 

Deviation: 

Failure to meet a critical limit. 

HACCP Plan: 

The written document which is based upon the principles of HACCP and which delineates the procedures to be followed. 

HACCP Team: 

The group of people who are responsible for developing, implementing and maintaining the HACCP system. 

Monitor: 

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

Prerequisite Programs: 

Procedures, including Good Manufacturing Practices, that address operational conditions providing the foundation for the HACCP system. 

The Seven HACCP Principles

Principle 1: Conduct a hazard analysis. 

· Plants determine the food safety hazards identify the preventive measures the plant can apply to control these hazards. 

Principle 2: Identify critical control points. 

· A critical control point (CCP) is a point, step, or procedure in a food process at which control can be applied and, as a result, a food safety hazard can be prevented, eliminated, or reduced to an acceptable level. A food safety hazard is any biological, chemical, or physical property that may cause a food to be unsafe for human consumption. 

Principle 3: Establish critical limits for each critical control point. 

A critical limit is the maximum or minimum value to which a physical, biological, or chemical hazard must be controlled at a critical control point to prevent, eliminate, or reduce to an acceptable level. A critical limit is used to distinguish between safe and unsafe operating conditions at a CCP. Critical limits must be scientifically based.
Establish monitoring procedures (Principle 4)
Monitoring is a planned sequence of observations or measurements to assess whether a CCP is under control and to produce an accurate record for future use in verification. Monitoring serves three main purposes. 

· First, monitoring is essential to food safety management in that it facilitates tracking of the operation. If monitoring indicates that there is a trend towards loss of control, then action can be taken to bring the process back into control before a deviation from a critical limit occurs. 

· Second, monitoring is used to determine when there is loss of control and a deviation occurs at a CCP, i.e., exceeding or not meeting a critical limit. When a deviation occurs, an appropriate corrective action must be taken. 

· Third, it provides written documentation for use in verification.

Establish corrective actions (Principle 5)
The HACCP system for food safety management is designed to identify health hazards and to establish strategies to prevent, eliminate, or reduce their occurrence. However, ideal circumstances do not always prevail and deviations from established processes may occur. An important purpose of corrective actions is to prevent foods which may be hazardous from reaching consumers. Where there is a deviation from established critical limits, corrective actions are necessary. Therefore, corrective actions should include the following elements: 

(a) Determine and correct the cause of non-compliance; 

(b) Determine the disposition of non-compliant product and

 (c) Record the corrective actions that have been taken.

 Specific corrective actions should be developed in advance for each CCP and included in the HACCP plan. As a minimum, the HACCP plan should specify what is done when a deviation occurs, who is responsible for implementing the corrective actions, and that a record will be developed and maintained of the actions taken. Individuals who have a thorough understanding of the process, product and HACCP plan should be assigned the responsibility for oversight of corrective actions. 

Establish verification procedures (Principle 6) 
Verification is defined as those activities, other than monitoring, that determine the validity of the HACCP plan and that the system is operating according to the plan. The major infusion of science in a HACCP system centers on proper identification of the hazards, critical control points, critical limits, and instituting proper verification procedures. 

Establish record-keeping and documentation procedures (Principle 7)
All records should be  maintained 

Developing a HACCP Plan
The format of HACCP plans will vary. In many cases the plans will be product and process specific. In the development of a HACCP plan, five preliminary tasks need to be accomplished before the application of the HACCP principles to a specific product and process. 

Assemble the HACCP Team
The first task in developing a HACCP plan is to assemble a HACCP team consisting of individuals who have specific knowledge and expertise appropriate to the product and process. It is the team's responsibility to develop the HACCP plan. The team should be multi disciplinary and include individuals from areas such as engineering, production, sanitation, quality assurance, and food microbiology. 
Such individuals should have the knowledge and experience to correctly: (a) conduct a hazard analysis; (b) identify potential hazards; (c) identify hazards which must be controlled; (d) recommend controls, critical limits, and procedures for monitoring and verification; (e) recommend appropriate corrective actions when a deviation occurs; (f) recommend research related to the HACCP plan if important information is not known; and (g) validate the HACCP plan.

Describe the food and its distribution
The HACCP team first describes the food. This consists of a general description of the food, ingredients, and processing methods. The method of distribution should be described along with information on whether the food is to be distributed frozen, refrigerated, or at ambient temperature.
Describe the intended use and consumers of the food
Describe the normal expected use of the food. The intended consumers may be the general public or a particular segment of the population (e.g., infants, immune-compromised individuals, the elderly, etc.).

Develop a flow diagram which describes the process
The purpose of a flow diagram is to provide a clear, simple outline of the steps involved in the process. The scope of the flow diagram must cover all the steps in the process which are directly under the control of the establishment. 
Verify the flow diagram
The HACCP team should perform an on-site review of the operation to verify the accuracy and completeness of the flow diagram. Modifications should be made to the flow diagram as necessary and documented.
After these five preliminary tasks have been completed, the seven principles of HACCP are then applied.
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