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[bookmark: _Toc392756621]SCOPE
This Guide Manual provides guidance for the operation and maintenance of water jetting equipment. It describes methods for eliminating or reducing hazards and risks associated with water jetting.

This Guide Manual only provides guidance for:

· High pressure water jetting systems pressurized by positive displacement pumps with an output capability greater than 400 bar liters/min.
· High pressure water jetting operations carried out at pressures above 200 bar and includes jetting operations involving the use of additives and abrasives.
· Water jetting operations below 200 bar where there is a foreseeable risk of injury to operators or other persons.

	
Note: High pressure water jetting systems with an output capability greater than 800 bar liters per minute and less than 5600 bar liters per minute are identified as Class A and systems with an output capability in excess of 5600 bar liters per minute are identified as Class B.





It shall be Your company name here’s responsibility to ensure all contractors employed for the purpose of high pressure water jetting are made aware of these guidelines. It will be the responsibility of the contractors to ensure these procedures are strictly adhered to at all times.

	
Note: Most personnel are only permitted to use water jetting systems up to 200 bar liters per minute.





[bookmark: _Toc392756622]PURPOSE
The objective of this Guide Manual is to provide users of water jetting systems with guidance concerning safe operating practices to protect and safeguard equipment users and other persons who may be in the vicinity of water jetting operations.

[bookmark: _Toc392756623]RELATED DOCUMENTS
AS/NZS 4233.1:1999 High Pressure Water (Hydro) Jetting Systems

[bookmark: _Toc392756624]
DEFINITIONS
For the purpose of this Guide Manual, the definitions below apply.

· Automatic unloader valve — a device which automatically removes operating pressure on the pump by opening a free flow path for the pump output when it senses the line to the nozzle is closed. It automatically adjusts the amount of water sent to the nozzle line, dependent on the pressure set by the operator and the capacity of the pump.
· Bar liters per minute — a commonly used measure of the energy produced by a high pressure water jetting system expressed as a pressure, volume value per unit of time (see Appendix A).
· Bursting disc — a safety device designed to rupture and discharge the fluid so as to prevent a safe predetermined pressure being exceeded. (Needs to be replaced before operations can continue.)
· Changeover valve — an operator-controlled valve designed to properly direct high pressure water flow from the pump to another item or items of equipment at the operator’s choice.
· Class A systems — high pressure water jetting systems are identified as Class A systems when the
· maximum energy produced by the system, measured in pressure volume units per minute (e.g. bar liters/minute), falls in the range 800 bar liters/minute and 5600 bar liters/minute (see Appendix A).
· Class B systems — high pressure water jetting systems are identified as Class B systems when the maximum energy produced by the system, measured in pressure volume units per minute (e.g. bar liters/minute), exceeds 5600 bar liters/minute (see Appendix A).
· Competent person — a person who has acquired through training, qualification or experience, or a
· combination of these, the knowledge and skills enabling that person to perform the task required.
· Dry shut-off valve — an operator’s control valve which has the capability to completely shut off flow to the nozzle. Typically seen as a hand gun or foot valve shall only be used in conjunction with a regulator or automatic unloader valve.
· Dump system — an operator controlled system that opens a free flow path for the water, thereby reducing the system pressure to a safe level without shutting off the flow to the nozzle.
· Electrical control system — a control system which uses various servomechanisms to control the engine speed and pressure loading of the pump system. Typically uses a ‘hold to activate’ switch (e.g. a foot pedal) to bring the system up to preset operating conditions. Enables operation without a shut-off or dump valve in the nozzle line.
· Fan jet — spreads the stream of water in one plane, giving a wide band coverage of the work piece. A typical application is for cleaning larger areas so allowing less energy to remove unwanted matter.
· Flexible lance — a flexible tube used to feed a nozzle through an enclosed space such as a pipeline. The flexible lance is most commonly used where a tube contains one or more bends.
· Foot control valve — the operator’s control valve may be arranged for actuation by the operator’s foot if desired, either in place of, or in addition to, hand-control.
· High pressure water cleaning — the use of high pressure water, with or without the addition of other chemicals or abrasives to remove matter from various surfaces.
· High pressure water cutting — the use of high pressure water, with or without the addition of additives to penetrate into the surface of a material for the purpose of cutting that material.
· High pressure water jetting system — a water delivery system consisting of an energy source (e.g. electric motor or IC engine), pump, control mechanism, hoses and pipes, nozzles and various other attachments and components necessary for the equipment to function as a system. The function of the system is to increase the velocity of the liquids at the point of application. Solid particles or additional chemicals may also be introduced, but the exit in all cases will be in a free stream.

Note: For the purpose of this Guide Manual the term ‘jetting systems’ is taken to mean high pressure water jetting, cleaning and cutting systems.
· Hose assembly — a hose with couplings or end fittings attached in accordance with the hose manufacturer’s recommendation.
· Jetting gun — a portable combination of operator’s control valve, lance and nozzle, normally resembling a gun in arrangement.
· Lancing — an application whereby a lance and nozzle combination is inserted into, and retracted from, the interior of a pipe or tubular product. It may be self-propelled by its backward-directed jets, and may be manufactured in various shapes, sizes and combinations of rotating forward and backward-directed jets.
· Flexible lancing — an application of a lance made up of reinforced tube but flexible enough to bend. It is primarily used manually and in rare cases, it could be automated.
· Rigid Lancing — an application of a lance made of SS tubing and mounted on an automated feeder. It is usually for very high pressure applications of @ 1000 bar and above. Cleaning is effected by air driven lance inserted into, and retracted from exchanger tubes. It is propelled by air driven motors.
· Moleing — an application whereby a hose fitted either with a nozzle or a nozzle attached to a lance is inserted into, and retracted from the interior of a tubular product. It is a system commonly intended for cleaning the internal surfaces of pipes or drains.
· Nozzle — a device with one or more openings (orifices) where the fluid discharges from the system. The nozzle restricts the area of flow of the fluid, accelerating the water to the required velocity and shaping it to the required flow pattern and distribution for a particular application. Combinations of forward and backward nozzles are often used to balance the thrust. Such nozzles are commonly referred to as tips, jets or orifices.
· Operator — a person who has been trained and has demonstrated the competence necessary to perform an assigned water jetting related task without supervision.
· Reaction force — the force created by the movement of the water as it leaves the nozzle. The force acts in the opposite direction to the movement of the water.
· Regulator valve — automatically adjusts the amount of water sent to the nozzle line dependent on the pressure set by the operator and the capacity of the pump. Unlike the automatic unloader valve it does not reduce the pump operating pressure at any time.
· Refresher training — training which reviews the required operations or principles. The person receiving refresher training either would not have performed the particular operations regularly or have reached the recommended time limits since training was last provided.
· Relief valve — a valve which automatically opens to discharge fluid to relieve pressure.
· Retro gun — a gun fitted with forward and backward facing jets which reduce the thrust experienced by the operator.
· Safety observer — a member of the work crew assigned the following tasks:
· Observing the jetting operations and barricaded area.
· Shutting down the system in the event of an emergency or malfunction.
· Controlling (or communicating to the controlling operator) the system pressure as requested by the jet operator.
· Controlling the access of personnel into the barricaded area.
· Safety valve — a valve which automatically, without the assistance of any energy other than the fluid consumed, discharges a certified quantity of the fluid so as to prevent a predetermined safe pressure from being exceeded. It is designed to close and prevent the further flow of fluid after normal pressure conditions of service have been restored.

· Shot gunning — an activity where a jetting gun is used to blast deposits out of the end of a pipe or tube. The gun is commonly fitted with a shrouded nozzle which is pushed firmly against the open end of the pipe or tube while the jet is operated in short bursts.
· Shall — indicates a direction.
· Water jet
· Water jet—a jet stream of water produced from the individual outlet orifice of a nozzle. The shape of the jet is determined by the form of the orifice while the speed at which it travels is determined by the orifice design, orifice area, and pressure. 
· Straight jet—concentrates the stream of water over a small area of work-piece by minimizing the spread. A typical application includes cutting, or for general cleaning of matter with higher shear and/or bond strength.
· Fan jet—spreads the stream of water in one plane, so giving a wide band coverage of the work piece.

A typical application is for cleaning larger areas requiring less energy to remove unwanted matter.

[bookmark: _Toc392756625]GENERAL PRINCIPLES
The following principles shall be observed in the protection of persons against the harmful effects of hazards associated with water jetting:

Before commencing any water jetting operations steps shall be taken to ensure that all hazards likely to affect the safety of persons operating equipment or working in the vicinity of water jetting operations are minimized. These steps shall include—
· hazard identification;
· risk assessment; and
· risk control.
Every effort shall be made to prevent or control the release of injurious or harmful substances or material into the working environment. This may be achieved through the improved design of plant and equipment, buildings and work areas or by work procedures and controls which eliminate the need for persons to enter or remain within barricaded work areas when equipment is operating. If efforts to prevent or control hazards at the source are unsuccessful, appropriate personal protective equipment shall be provided and worn by equipment operators and any other persons who may be in the vicinity of the work areas.

Note: These principles shall extend to persons who are not directly concerned with the water jetting operations, e.g. persons who may be exposed to toxic substances carried away from the work area in the form of drifting mists.
Note: Where hazardous or toxic products are encountered appropriate measures shall be taken to ensure proper decontamination and disposal of these products.

[bookmark: _Toc392756626]PERSONAL PROTECTIVE CLOTHING
Appropriate personal protective equipment shall be worn where:
· hazards cannot be otherwise prevented or suitably controlled, e.g. by engineering or administration
· controls, total enclosure or substitution;
· complete protection is essential, e.g. in some occupational environments with uncertain levels of
· hazards; or
· legislation requires it.
The provision and use of personal protective equipment does not reduce or replace the need for proper
Occupational Health and Safety prevention measures, such as engineering or administrative controls, to be undertaken. Recommendations of such preventive measures shall always be fully explored before considering issue of personal protective equipment. Where personal protective equipment is issued, instruction and training shall be provided regarding its correct use and maintenance.

[bookmark: _Toc392756627]HEAD PROTECTION
Where appropriate suitable head protection complying with AS/NZS 1801 shall be worn.
[bookmark: _Toc392756628]
EYE PROTECTION
Eye protection complying with AS/NZS 1337 (adequate for the purpose and of adequate fit on the person) shall be worn at all times when in the vicinity of jetting operations. Where liquids liable to cause eye damage are encountered, it may be necessary to use either a combination of visor and goggles or a full hood with shield.

[bookmark: _Toc392756629]BODY PROTECTION
All persons shall wear suitable waterproof clothing complying with AS 3765.1 or AS 3765.2 as appropriate, having regard to the type of work being undertaken. Liquid- or chemical-resistant suits shall be worn where there is an assessed risk to health or of injury that can be prevented by such equipment.

[bookmark: _Toc392756630]HAND PROTECTION
Adequate hand protection complying with the recommendation/s of AS/NZS 2161.2, AS/NZS 2161.3 or
AS/NZS 2161.5 shall be worn when there is an assessed risk of injury that can be prevented by such
equipment.

[bookmark: _Toc392756631]FOOT PROTECTION
All persons shall wear appropriate occupational protective footwear complying with AS/NZS 2210.2. A metatarsal and lower leg guard shall be used by jetting operators where it is assessed that the risk of foot injury can be prevented by such equipment. AS/NZS 2210.1 provides guidance for the selection of footwear.

[bookmark: _Toc392756632]HEARING PROTECTION
Suitable hearing protection complying with AS 1270 shall be worn at all times when the noise levels exceed limits set by regulatory authorities. All personnel and operators shall receive instruction in the correct use and maintenance of hearing protectors, so that noise exposure lies within the limits as recommended by the regulatory authority.

[bookmark: _Toc392756633]RESPIRATORY PROTECTION
Respiratory protection shall always be worn where there is an assessed risk of injury that can be prevented by such equipment. Respiratory protection shall only be worn by persons who have been trained in its correct use.

[bookmark: _Toc392756634]TRAINING
Only competent personnel shall supervise and operate water jetting systems. Operators shall be examined in accordance with the recommendation/s of an appropriate regulatory authority or other approved authority when such recommendation/s exists.

All employees required to operate high pressure water jetting systems shall be conversant with AS/NZS
4233.1:1999 and other appropriate safety recommendation/s.

Areas which shall be addressed include:
· The operation of the system shall be explained, pointing out potential dangers, problems and proper corrective actions to be taken in the event of failure or malfunction of the equipment.
· The personal protective equipment recommendation/s shall be explained. Instructions shall be given as to when and how specific items of clothing and other types of protective devices shall be worn, according to the location and the type of work to be performed. The possible effects on persons not directly associated with the jetting operations shall also be explained.
· It is also important that adequate care be taken in the selection, use and maintenance of personal protective equipment and that adequate resources be allocated for these functions. Advice on these matters shall be sought from the equipment manufacturers/suppliers, regulatory authorities and from the relevant Standards.

Note: It shall be recognized that protective equipment may not protect the operator from injury by direct high pressure water jet impact.
Note: Persons required to use PPE shall be instructed in its correct use and maintenance.

· The cutting action of a pressurized jet of water and the potential hazard it poses to the human body shall be demonstrated through the use of audiovisual aids or actual use of equipment (e.g. by cutting through a piece of suitable material).
· The operation of all relevant control devices shall be explained. The importance of not tampering with any control devices as well as the importance of keeping them in proper working order shall be stressed.
· It shall be explained that water jetting components such as valves and seating surfaces in pressure regulating devices experience high rates of wear during operations and the equipment requires frequent inspection, maintenance, or replacement in order to provide proper operation.
· The importance of ensuring that all component parts, fittings and hoses are compatible and are the correct size and rating for the particular pump unit shall be stressed to reduce the possibility of equipment failures.
· The proper method of connecting hoses, including laying out without kinks, protection from excessive wear, and proper tools to use on couplings and fittings shall be explained.
· The proper stance for a sound footing and correct use of various devices shall be demonstrated. The trainee, under close supervision, shall use the various devices while the unit is slowly (where this is possible) pressurized.

[bookmark: _Toc392756635]REFRESHER TRAINING
Refresher training shall be carried out to ensure the competency of operators.

Note: This shall be performed on a bi-annual basis or more frequently as appropriate.

[bookmark: _Toc392756636]OPERATIONAL PROCEDURE
[bookmark: _Toc392756637]PLANNING
Where possible, the item or component (work piece) to be jetted shall be removed from plant areas to a designated work area. Where this is impractical, water jetting operations may be carried out in situ or in an area adjacent to the installed position of the work piece. In such instances, jetting system operators shall ensure the necessary approvals and work permits have been obtained. 

Repetitive tasks shall be carried out in accordance with a specific job plan. Personnel familiar with the equipment to be cleaned or the material to be cut and the work environment shall meet with personnel who will be carrying out the work, and outline potential hazards of the work area, environmental problems, safety standards and emergency procedures.

When work is carried out from scaffolding platforms, powered work platforms or other similar locations, or where there is an assessed risk of falling the operator or operators shall be appropriately safe guarded with a safety harness or belt and a line. The operators’ platform shall also be secured to prevent movement caused by the reaction force of the jetting system.

All work in a confined space shall be carried out in accordance with Confined Space Manual.

Target and side shield shall, where practical, be suitably placed to safeguard personnel and equipment against water or grit, and solids removed by the jetting operation

Where there is a possibility of encountering corrosive or toxic material, the responsible officer is obliged to inform the person in charge of the water jetting operation of any precautions that may be necessary, including the collection and disposal or waste materials

[bookmark: _Toc392756638]CHECKLIST
A checklist shall be used to ensure that the proper procedures and proper equipment selection are followed.

[bookmark: _Toc392756639]SYSTEM CONTROL
All systems shall be ‘fail safe’ and incorporate at least two control mechanisms. Examples of control mechanisms include:
· dump valves;
· dry shut-off valves;
· electronic control systems; and
· trigger guns.
Note: A ‘hold-to-operate’ device is not required when the operator is remote from the work or the system is operated automatically.

[bookmark: _Toc392756640]WORK AREAS
Safe area limits appropriate for the planned jetting operations shall be clearly defined. The perimeter of the defined area shall be outside the effective range of the jetting equipment.

Suitable barriers conforming to the general recommendation/s of AS 1742.3 shall be erected to encompass the hazardous area. The perimeter of this area shall be outside the effective range of the jetting equipment.
The barriers may be of rope, safety tape or barricades. The actual form of the barriers is not important provided they are highly visible and give an effective warning. Signs conforming to the recommendation/s of AS 1319 shall also be posted to warn personnel they are approaching a hazardous area.

At all times, when high pressure water jetting equipment is in use, notices indicating DANGER: HIGH PRESSURE WATER JETTING EQUIPMENT IS IN USE shall be displayed so as to be clearly visible and legible to all persons who are in or near the restricted area where the equipment is being used.

[bookmark: _Toc392756641]HOOK-UP
Hoses
Only hose assemblies specifically designed for water jetting systems shall be used for this purpose.

Hoses shall be arranged to effectively minimize any tripping hazard.

Hose ends shall be suitably restrained with braided coverings or other suitable means to minimize any danger to personnel should a hose connection or end separate during jetting operations.

Support Hoses, pipes and fittings shall be supported to prevent excessive sway, or wear created by vibration or stress on the end connections. When hoses are drawn up the outside of a structure, support or ‘tag’ lines shall be used to support their weight. Measures shall also be taken to prevent hoses falling should a hose coupling fail.
When crushing or puncture is likely to occur to hoses laid on the ground or over sharp objects, hoses shall be suitably protected to prevent damage.

Fittings
All fittings shall be cleaned before installing in a system. Seals shall be replaced and lubricated as necessary. Care shall also be exercised to ensure all fittings, hoses and nozzles are suitable for the intended purpose.

Nozzles
All orifices shall be checked in all nozzles for any obstruction, damage or imperfections.

Pre-flushing
The system shall be completely flushed with sufficient water to remove any contaminants before installing the nozzle.

Electrical equipment
Any electrical equipment in the immediate area of the operation that presents a potential hazard and is not required during the jetting operations, shall be de-energized, shielded, or otherwise made safe.

[bookmark: _Toc392756642]JETTING OPERATION
Multi-person Operations
In most water blasting operations it is accepted practice to employ a minimum of two persons, but the number of operators used is generally based upon the demands of the equipment being used and the nature of the job.
The role of the second operator, also known as the “Safety Observer” or “Pump Operator” is to attend the pump unit, keep close watch on the first operator for signs of difficulty or fatigue (team members shall rotate their duties during any job to minimize fatigue to the operator holding the lance or gun), and watch the surrounding area for intrusion by other persons or unsafe situations.

Additional operators may be required:
· To assist the first operator with the handling of the lance if it is too long or heavy for one person
· To provide communication if the lance operator is out of sight of the pump unit operator.

All multi-person water blasting operations will be controlled by a team leader/supervisor who is trained and competent in all aspects of the blasting operation.

Single-person operations
Are generally allowed where the method of operation does not place the operator at risk of jet impact e.g. drain or sewer cleaning.

The risks posed by the presence of other hazards must be considered and assessed when deciding on the advisability of single-person operation.

Class A systems. Single person operation is generally permitted except where the assessed level of risk to the operator or other persons in the vicinity cannot be reduced to an acceptable level. In these cases Class B operating system recommendation/s will be applied.

Class B system. Single-person operation Class B systems is permitted under the following conditions:
where the operator is physically isolated from the pressurized water flow
where there is no risk of the operator being exposed to the jet impact
where the presence of other hazards does not expose the operator to other occupational health and safety risks.

Single-person operation is also permitted when using mechanically operated or positioned appliances, where the operator is physically isolated from the pressurized water flow. Where such appliances are used, a set of written safe operating instructions will be prepared for each appliance and the appliance will be operated strictly in accordance with these instructions by a competent operator specifically trained in its use.

System Pressurization
The pump shall not be started and brought up to pressure unless each team member is in his designated position, the nozzle is held in or directed at the work piece, and the lance or gun securely held.

Where possible the pressure will be increased slowly to allow the operator to experience the reaction force of the jet progressively and to identify any leaks or faulty components.

All leaks will be corrected; faulty components repaired or replaced before commencing operations. No attempt will be made to adjust any component, hose connection, fitting or similar, while the system is under pressure. The system will be depressurized or isolated before any repairs are carried out. If repairs are not possible equipment will be not used and tagged “out of service”.

The lowest pressure compatible with the work to be performed will be used. The pressure will not be adjusted without the operator’s awareness.

The system shall be de-pressurized when not in use, the defined work area is entered by an unauthorized person or any recommended practices are violated.

Reaction Force
Reaction forces will be taken into account when planning a particular job and allocating personnel to ensure the forces exerted by the gun and the hose on the water blasting operator are not excessive.

The reaction force along the axis of the gun barrel will be calculated in order for an average operator to retain control of the gun safely and comfortably. A maximum reaction force of 22.5kg is recommended for an eight-hour shift and this will not be exceeded for normal operations

Where a higher reaction force is required to achieve acceptable results, consideration will be given to mechanical control of the nozzle, and where such mechanical assistance is not possible; consideration will be given to the size and strength of the individuals assigned to the task and the time to be spent on the gun.

Higher reaction forces than those recommended may be controlled for short periods.

Hand Gun Operations
When using a lance or hand-held gun for water blasting operations operators will abide by the following principles:
· Persons operating the lance or gun will have direct control of the water flow
· The system will never be left unattended when pressurized
· When more than one operation is being performed within the same area, a physical barrier will be installed or adequate spacing between operators will be maintained to prevent the possibility of injury from the water blasting operations
· Objects to be cleaned will never be held manually
· Where practicable the length of the gun barrel will be such that the nozzle strikes the ground before the operator can inadvertently direct it onto his feet or legs
· Steel-braided or crush-resistant hoses will be used on air-operated fail-safe systems to keep the system from being activated by someone stepping on, running over or otherwise crushing the hose.

Lancing and Pipe Cleaning
The operator inserting the nozzle will have direct control of the water flow to the nozzle except in cases where greater safety can be afforded by other control means.

When performing manual pipe cleaning or lancing operations, the entrance to a line or pipe will not be cleaned with a lance fitted with a retro (back) jets.

The clearance between the outside diameter of the hose, lance and nozzle assembly and the inside wall of the item being cleaned will be sufficient to allow adequate washout of water and debris.

Where the diameter of the nozzle and hose assembly exceed two-thirds of the inner diameter of the pipe or tube being cleaned, additional care will be exercised to minimize the risk of the nozzle and debris forming a hydraulic piston which may be forced out under pressure towards the operator.

During manual operation, the nozzle will be inserted into the tube prior to commencement of the actual jetting water flow. Conversely, the water flow will be interrupted before removal of the nozzle from the tube

Operators will ensure hoses are conspicuously marked at a distance of nominally 0.6 meters from the nozzle to indicate the location of the nozzle. . In addition, tubes will be installed between the flexible lance and the connecting nozzle (usually a 250 mm to 500 mm rigid lancing tube) which will aid in sighting the nozzle coming out of the tube end.

Where there is a possibility of the operator being impacted by a returning or reversing nozzle the operator will ensure that a length of rigid assembly (starter bar) is of sufficient length to prevent reversal of the nozzle assembly during water blasting operations. Alternatively, a suitable safety shield will be provided to protect the operator from the nozzle turning through 180° and doubling back towards the operator. Where the operator is not in a position to be impacted by a returning nozzle e.g. when the nozzle is in a drain reached by an access-way, the nozzle assembly length recommendations may not be necessary.

Work Stoppage
Jetting operations will cease:
· in the event that leaks become apparent on the high pressure side of the pump or equipment damage becomes apparent
· if any person becomes aware of any change in conditions or any hazards being introduced or existing
· if the emergency evacuation alarm is sounded
· if any unauthorized person enters the cordoned or barricaded areas
· if any of the recommended relevant practices in this standard are not being followed.

Systems shall be depressurized when
· Not in use and left unattended
· Replacement of components or repairs are being made to the system
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INCIDENTS AND ACCIDENTS
All accidents or injuries, whether resulting in ‘lost time’ or ‘no lost time’ injuries, shall be recorded in accordance with the recommendations of AS 1885.1 and CSBP’s GM-11-031-01 Incident and Illness.

Incidents that result in ‘near misses’ shall also be recorded as a means of providing a record of significant incidents that have the potential to result in serious injury at the workplace, so appropriate measures can be
implemented to minimize or eliminate these potential hazards.

In the event that a person is injured by the impact of a water jet, the injury caused may appear insignificant and give little indication of the extent of the injury beneath the skin and the damage to deeper tissues. Although only a small hole may be present quantities of water may have penetrated the skin and entered the flesh and organs causing serious injury.

Any person struck on the skin by a high pressure water jet shall be medically assessed immediately

All operators engaged in industrial water jetting operations shall carry an immediately accessible, waterproof medical alert card explaining treatment specific to water blasting-related injury.

Recommended information includes:
· typical post-accident infections that can be caused by high pressure water jetting
· first aid treatment
· contact details for medical experts
· worker identification and medical details.

[bookmark: _Toc392756644]COMMUNICATION
Before starting a blasting operation, the team members will agree on a code of signals or means of communication to be used during the operation of the equipment.

It is important to ensure all personnel working in the vicinity of water blasting operations are notified.

Pressurize System
The thumb pointing upwards, the rest of the hand closed. From the shoulder height the arm moves up and down.

Lower Pressure 
Finger pointing down the rest of the hand is closed.
Move the hand in a circular motion and down.

Raise Pressure
First finger pointing up the rest of the hand closed

Depressurize System
[bookmark: _Toc392756645]Form a fist. Move the arm back and forth at shoulder height

INSPECTION CARE AND MAINTENANCE
GENERAL
All components of water jetting systems shall be inspected, serviced and generally maintained in accordance with the manufacturer’s recommendations. Records shall be kept of service, repairs and maintenance. Operators shall report any defect in the water jetting system to their supervisor so that the defect may be investigated and rectified.

MAINTENANCE
PUMP UNIT
The pump unit shall be maintained in accordance with the manufacturer’s instructions. This shall include daily pre-operational checks on the following items as applicable:
· Drive unit—lubricating oil, water, hydraulic fluid and fuel levels.
· Pump unit—lubricating oil and gearbox oil levels.
· Hydraulic hose reel—lubricating oil and fluid levels.
· Condition of guards, shields and safety interlocks.
· Electrical leads and connectors.

FILTERS AND STRAINERS
All water filters shall be checked at regular intervals, dependent upon the water supply conditions, and in accordance with pump manufacturer’s recommendations.

**Extreme care shall be taken to ensure that the water is cleaned through filters which meet the pump manufacturer recommendation/s. failure to do so may cause destruction of the equipment and malfunction of the control mechanisms, possibly causing serious accidents.

ASSEMBLIES
All hose assemblies shall be visually inspected prior to each use to ensure:
· The correct pressure rating and size is selected.

Note: Operators shall ensure the rating of the hose assembly is adequate for the intended application.

· There is no apparent structural damage, e.g. corroded or broken wires, bulging, kinking or cuts.

Note: Where the hose assembly shows evidence of damage, steps shall be taken to determine its serviceability before use. All testing of hose assemblies shall be carried out by competent persons.

· All end fittings and couplings are in good order and of the correct pressure rating for the unit operating pressure.
· Subject to Section 5 all those connections to equipment or other hoses shall be restrained with braided coverings or other suitable means to restrict their movement in the event of a hose end failure.

The effective service life of hose assembles is influenced by many factors such as:
· storage;
· pressure cycles;
· temperature;
· environment;
· chemical exposure; and
· longitudinal stress.

Note: The above listing is not exhaustive.


Attention to the following practices will assist in maximizing the service life of hose assemblies:

· Hose assemblies shall not be unnecessarily subjected to frequent and prolonged periods of high pressure.
· Exposure of hose assemblies to temperatures in excess of stated rating shall be avoided.
· Hose assemblies shall not unnecessarily be exposed to chemicals or corrosive substances. Where hose assemblies are exposed to such substances steps shall be taken as soon as possible to neutralize their effect.
· Repetitive and prolonged use of hose assemblies in long-line drain cleaning functions and long vertical drops shall be avoided.
· Unnecessary exposure to sharp, protruding and abrasive surfaces shall be avoided. Where this is not possible steps shall be taken to minimize the damage to hose assemblies.
· Where practical, hose assemblies shall be stored in a cool dry area lying flat.
· Records shall be kept of all service repairs and maintenance to hose assemblies.

RE-END HOSE ASSEMBLIES
· High pressure hose assemblies used with Class A systems shall be replaced or re-ended and tested in accordance with the hose manufacturer’s recommendations.
· Class B jetting systems Hose assemblies used with Class B systems shall be inspected for physical damage and re-ended to ensure the original integrity of the hose assembly is maintained.
· All jetting nozzles shall be kept clean and stored safely when not in use. Nozzles shall be checked before installation to ensure the outlet orifice is not damaged or obstructed. Defective nozzles shall not be used and shall be replaced.
· Defective nozzles shall be identified as being ‘defective’ and removed from service.
· Jetting guns and lances shall be checked daily with particular attention being given to the trigger mechanism and guard to ensure correct operation.
· All foot control valves shall be cleaned daily and the foot mechanism and guard checked to ensure correct operation.
· All electrical connections, junction boxes, switches and supply cables shall be checked daily for any visible damage.
· Care shall be taken to ensure that the electrical components and systems are protected from the ingress of water. Electric motors shall be checked on initial installation and after every re-connection to ensure correct operation.
· Trailer and skid-mounted units shall be checked daily by the driver or other competent persons to ensure all systems, jacking points and safety chains are in good order and operating correctly, that there is no structural damage and general good cleanliness is maintained.
· The units shall only be towed or carried by vehicles suitable for the purpose.
· All throttle controls, cables and engine stop devices shall be clearly identified and checked daily to ensure that they are functioning properly.
· Should any abnormal leaks be observed during operation, the system shall be isolated or shut down immediately and the cause of the leak or leaks corrected before further operation.

SERVICING
Major servicing operations and repairs requiring specialist knowledge shall only be undertaken by competent persons with thorough knowledge of the equipment. Such items include:
· Pressure relief valve.
· Bursting discs (if used).
· Pressure control devices.
· Pump control valve or dry shut-off control valve.
· Electrical controls and equipment.

REPAIRS
Operators of water jetting systems shall not carry out repairs other than simple adjustments to, or replacement of, parts which are specifically listed in the manufacturer’s instructions for use and periodic service. All other repairs or maintenance shall be carried out by the manufacturer, his agent or other persons authorized by the manufacturer, his agent or other suitably qualified persons.

TOOLS
When maintaining or assembling jetting systems the correct size tools shall be used at all times. The use of tools which can damage equipment is not recommended e.g. using wrenches with serrated gripping jaws on hose connections particularly on the crimped portion of a hose fitting or lance.

COMPATIBILITY
When assembling equipment, all component parts and fittings shall be checked to ensure they are compatible and the correct size and rating for the pump unit. All electrical equipment shall meet the required levels of protection against the ingress of water, fumes or overspray.

MAINTENANCE RECORD
· Suitable maintenance records shall be kept for each major piece of equipment. After each inspection or service recommended by the manufacturer or equipment repair, the person carrying out the work shall record—
· the condition of the equipment and hoses;
· any repairs performed;
· any adjustments performed; and
· the date when the examination or work was carried out and the name of the person performing the task.

[bookmark: _Toc392756646]PERMANENT CLEANING AREAS
· At locations where jetting operations are carried out on a regular basis consideration shall be given to the construction of permanent cleaning areas to minimize the disruption to surrounding areas.
· These areas shall be suitably enclosed to contain overspray, debris, run-off and misdirected water jets. The enclosed area shall be large enough to allow a clear and safe working area around all sides of the largest object to be cleaned. Warning notices shall be displayed prominently at all access points and perimeters.
· Access by unauthorized persons other than the jetting team shall be strictly prohibited whilst work is in progress. If any unauthorized entry occurs, all work shall cease immediately.
· The working area shall be well lit at all times and be as free as is practicable from hazards likely to trip or otherwise endanger personnel in this area.
· The working area shall contain a minimum of electrical equipment. All electrical equipment in the working area shall meet the required levels of protection provided in AS 1939 against the ingress of water fumes or over-spray.
· The working area shall be provided with adequate drainage and means to collect and remove waste material produced during the jetting operations.


APPENDIX A
Typical Example Of A Pre-Service And Operational Checklist For Pressurized Water Jet Cleaning
· Date:
· Location:
· Equipment being cleaned:
· Is the work area, including other end of unit being cleaned, clearly defined, and are proper warning signs posted?
· Have precautions been taken to protect all electrical equipment?
· Is there any hazard to personnel or possible damage to equipment such as release of corrosive chemicals, hot or flammable liquids, gases, drifting mist or other materials?
· Have all persons working in the vicinity been advised about the intention to carry out water jetting operations?
· Are all fittings of the correct pressure rating?
· Are all hoses of the correct pressure rating?
· Are all hoses in good operating condition?
· Are all fittings in good operating condition?
· Have suitable means been taken to protect hoses and lines from accidental damage?
· Are all nozzles free from plugging, and in good operating condition?
· Have precautions been taken to prevent inadvertent nozzle reversal?
· Is the filter on the pump water supply suction clean and in good operating condition?
· Is there an adequate water supply?
· Have all personnel been provided with the appropriate personal protective equipment for this job?
· Have all personnel received the proper training for this job?
· Are all personnel involved competent to perform this work?
· Has the complete hook-up been flushed and air removed from the system?
· Has hook-up, including pipes, hoses and connections been pressure tested with water at the maximum operating pressure?
· Are all control systems operating correctly?
· Is the location of emergency medical aid known?
· Have the appropriate means of communications been established for the job?
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