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1. Scope 
 ● This Code of Practice provides guidance on good working practice when using high pressure water jetting equipment for unblocking and cleaning 
    drains and sewers.

 ● It covers jetting in all types of sewers and drains, ranging from small house drains to large diameters sewers and highway drains (non-man-entry 
    size) whether private, public or due for adoption. 

 ● It is written for use by all sewer jetting contractors and operatives working in South Africa. 

 ● It has been shown that high-pressure water jets can cause damage to drains and sewers, although it is normally limited in extent and difficult to 
    detect.

 ● Uncontrolled jetting has the potential to affect the structural integrity, the leak tightness and the service ability of all types of sewers and drains.

 ● The guidance  in this Code of Practice should enable this damage to be avoided.

 ● Jetting in lined sewers (including sewers renovated with cured in place pipes, GRP and GRC) is not covered by this Code of Practice nor is the use 
    of apparatus for the cutting or grinding of tree roots, intruding connections and descaling.

 ● Trained and experienced jetting operators are required if the work is to be undertaken safely and efficiently in accordance with the Code of Practice.

 ● The Code of Practice could form part of the contract specifications when used in conjuction with sewerage undertakers’  jetting contact documents.

2. Definition
 ● The following definitions are used in this Code of Practice:

2.1 Operations
 ● Cutting and grinding: The use of very high pressure or specialist mechanical equipment. 

 ● Descaling: The removal of hard deposits from a pipe wall.

 ● Jetting: High-pressure water jetting.

 ● Sewer cleaning: The removal of any sewer deposits including silt. 

2.2 Ownership
 ● Contractor: the company and/or person authorized to carry out jetting operations by the sewer owner.

 ● Pipeline owner: the public or private owner of the drainage or sewer system.

 ● Sewerage Undertaker: the Water Company (Water Authority in South Africa) responsible for the public sewer system. In some areas the Water 
    Company may arrange for the District Council to act onits behalf as an agent. The Sewerage Undertaker is also the sewer owner.

 ● Water Undertaker: the Water Company (Water Authority in South Africa) responsible for the drinking water supply system.

2.3 Pipelines
 ● Combined sewer: conveys both foul and surface water.

 ● Drain: serves one property only (also referred to in this Code as a house drain).

 ● Foul sewer: conveys domestic or industrial waste only.

 ● Highway drain: owned by the Highway Authority.

 ● House drain: see drain.

 ● Private sewer: a sewer which is not the responsibility of a sewerage undertaker.

 ● Public sewer: owned and maintained by a sewerage undertaker.



 ● Section104 (formerly Section18): the Sewerage Undertaker has agreed toadopt the sewer at sometime in the future.

 ● Sewer: serves more than one property (used in this Code to refer to foul, storm, combined, pre-adoption, public and private sectors.

 ● Storm sewer: conveys surface water only.

3. Ownership
 ● The contractor should establish the ownership of the sewer or drain before commencing work.

 ● Water Companies (or their agents) keep accurate records of all public sewers in their area and copies are kept by district counsils.

 ● Guidance on ownership can be found in an Inspector’s guide to Sewerage Law.

 ● Prior to the transfer of responsibility to the Sewerage Undertaker under section104 (adoption) the property developer will normally be the sewer 
    owner.

 ● When the contractor experiences problems during jetting (e.g. blockage cannot be cleared at agreed pressuress, times) he should refer back to the 
    pipeline owner.

4. Types of Jetting Equipment

4.1 Nozzles

 ● A range of different nozzle types is available.

    • Werner Bullet & Penetrator nozzles: are general purpose nozzles used for unblocking and cleaning work. High efficiency nozzles are machined 
      internally to reduce energy losses. Water jets are the Pencil jet type with low degree of spread. 

    • Werner Spinning jets: have the advantage of achieving a complete coverage of the pipe and are especially suitable for grease deposits and fine 
      roots.
    • Pipe centering devices: may be used to hold a variety of nozzle types in the center of the sewer, especially spinning jets. The use  of these devices 
      is not particularly common.
    • Werner Pointed Nozzle: can be used to cut through debris in front of the nozzle when removing blockages.

    • Werner Grenade bomb & Bulldozer nozzles: are both commonly used for cleaning larger diameter sewers. The heavy weight of the nozzle 
      ensures that it remains in the invert at highflow rates and makes them diameter sewers.

    • Low Impact, fan and conical section jets: are designed to have high degree of spread.

4.2 Machines
 ● A wide range of machines are currently used for sewer and drain unblocking and cleaning by pressure jetting. 

 ● In general, high flow rates are associated with lower and low flow rates with higher pressures.

 ● For cleaning there is a minimum flow required to remove deposits.

 ● This minimum will be related to pipe diameter.  

 ● Some machines (generally those with lower flow rates) are capable of exceeding the pressure limits recommended in this Code of Practice.

4.3 Care of Equipment
 ● The contractor should: Inspect and replace worn nozzles to maintain the efficiency of the jetting operation. 

 ● Maintain pressure relief valves and pressure regulating valves on a regular basis in accordance with the manufacturer’s instructions.



Table 4.1 Minimum flowrates required for removing deposits

 Minimum Flow Rate for removing deposits  Maximum recommended pipeline diameter

5. Method of working
 ● This method of working gives guidance to help avoid damage to sewer and drains whilst enabling unblocking and cleaning to be undertaken 
    efficiently.

 ● This Code of Practice does not provide complete details on all aspects of the jetting operation and sufficiently trained and experienced staff will be 
    required to undertake jetting safely and efficiently.
 ● The contractor should: 
    • Carry on unblocking and cleaning work, where possible, working from the downstream manhole. 
    • Restrict carry-on flows (stank off) to prevent coarse material passing downstream.  
    • Fine material which has been re-entrained can pass through the sewer or drainage system.  
    • Take care when releasing the hose/ nozzle into the manhole, as the jetting equipment itself can cause impact damage to manholes and pipelines.

5.1 Jetting equipment performance

5.1.1 Unblocking sewers and drains
 ● The standard practice for unblocking sewers and drains is to propel the nozzle upstream, punching through or climbing over blockage, then as the 
    hose is pulled back, the force from the jets breaks up and removes blockage material.

 ● There will be a minimum force below which the nozzle will not be able to punch through.

 ● The force of water from the jets depends upon the flow rate and pressure from the pump.

 ● The contractor should: 
    • Select the appropriate equipment for the unblocking operation. 
    • Some machines (generally those with lower flow rates) are capable ofexceeding the pressure limits recommended in the Code of Practice.  
    • The purpose of this Code is to enable unblocking and cleaning to be undertaken efficiently whilst promoting good practice to avoid damage to pipe 
      materials.  
    • In situations where jetting is unsuccessful within the limits of this Code of Practice, the contractor should refer to the pipeline owner.

 ● The contractor should: 
    • Identify the cause of the blockage and use an alternative method of cleaning the obstacle.  
    • If the pressure limitations given in this Code are exceeded, then there are important implications for the pipeline owner.  
    • The pipe wall may be damaged or in worst cases surrounding ground may be washed into the sewer or drain causing subsidence and increased risk 
      of collapse. 
    • Some soil types are potentially worse than others, silts, sands and loose granular materials can “flow” through an opening in the sewer or drain, 
      whereas clay soils will not generally pose this risk.  
    • Where buildings are close to the line of the sewer or drain, orin the worst case are built over a pipeline, then special care should be taken not to 
      exceed the limitations and the jetting should be carefully monitored.
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5.1.2 Sewer cleaning
 ● Most cleaning is undertaken on a planned basis by Sewerage Undertakers and highway authorities, frequently in older types of sewers and drains 
    such as prick and masonry.

 ● The cleaning process works in two ways: the finer deposits are retained into the sewage or surface water flow and transported downstream, the 
    larger and heavier material is kept in motion by the power of the jets, acting in effect as an umbrella of water, progressively rolling the deposits down 
    the pipeline. 

 ● The contractor should: 
    • Select the appropriate nozzle.  
    • The position, configuration, number and direction of the jets in the nozzle is critical if the jetting equipment is to be effective.  
    • In particular: all nozzles should include jets directed to the sides and crown of a sewer deposits passing over the top of the umbrella.  
    • A minimum of six jets is jets is required for standard and high efficiency nozzles.

 ● The contractor should: 
    • Select the appropriate size of machine for the cleaning operation. (see table 4.1) 
    • Sufficiently high flow rates are required to move material along the sewer or drains, the larger diameters requiring higher flow rates (see table 4.1).  
    • It is also important to have sufficient volumes of water available to operate for the necessary length of time.

 ● The contractor should: 
    • Maintain a steady rewind rate of 100mm to 200mm per second for effective cleaning.  
    • Suitable controls to achieve this rate should be available to the operators.  
    • The performance of low pressure machines is severely reduced when the nozzle is submerged and it may be beneficial to reduce flows in the sewer 
      or drain.  
    • Methods of debris removal, although not specifically affecting the standard of cleanliness, have great effect on overall efficiency of the cleaning 
      operation.  
    • Air moving equipment is more powerful than vacuum equipment and is recommended for larger scale work.

5.2 Hold time

 ● Jetting nozzles are most effective for unblocking and cleaning when in motion, and most likely to cause damage when stationary.

 ● For any type of jetting work, the contractor should limit the stationary time of the nozzle to a maximum of 60 seconds.

 ● When working at a single location, as will commonly be the case when cleaning a blockage, the contractors should move the nozzle backwards and 
    forwards so as not to act on a fixed point for any longer than 60 seconds.

5.3 Nozzle types

5.3.1 Selecting nozzles

 ● The choice of nozzle type (section 4.1 lists the different types) and size dictates the jetting performance and the ability to cause damage to the 
    pipeline.

 ● For the same power output and increase in flow rate can be more effective than increasing the pressure when removing debris.

 ● Stationary jets held close to the pipe wall have the greatest potential to cause damage.

 ● Conversely,jets which are constantly moving or are held away from the wall present a much lower risk to the pipeline wall.

 ● In this Code of Practice, pressure limits are given for all nozzle types to prevent damage to the pipe wall.

 ● The contractor should: Identify the pressure limits for the nozzle that has been selected. (see 5.3.2)

5.3.2 Recommended pressure limits for standard and high efficiency nozzles

 ● Standard and High Efficiency nozzles: The contractor should follow the procedures in section 5.4.

 ● These limits apply to nozzles having needle type jets which can be held stationary and which have low stand-off distances.



5.3.3 Pressure limits for other nozzle types

 ● The maximum recommended pumping pressure for all other types nozzles is 340 bar/ 5000 psi.

 ● Nozzles with moving jets and those which have a high stand-off distance or a very low “jet angle” are likely to cause damage to the fabric of a good 
    condition sewer, if pressures below 340 bar/ 5000 psi are used.

 ● Care should be taken when jetting pitch fibre and pipelines in particularly poor condition (structural condition grade 4 and 5- see table 5.1).

 ● Nozzles in this group include:
      • Werner Spinning Jets are unlikely to cause damage to the pipeline because the jets are constantly moving.
      • Fan Jets (typically used with “bomb”jets) are widely dissipated and usually have a low jet angle. Therefore they are unlikely to cause damage to 
        the pipeline.
      • Pipe Centering Devices create jets with high stand-off distance so are unlikely to cause damage to the pipeline. These devices are not commonly 
        used.
      • Werner Pointed Nozzles should not damage a sewer wall if drain bars are used to stop the nozzle turning inside the sewer.
      • Werner Bomb jet and Bulldozer usually have a low jet angle (less than about 20º and so are unlikely to to cause damage to the pipeline.
      • Werner Fan Jets should not cause damage to the pipeline.

5.4 Recommended pressure limits for standard and high efficiency nozzles 

5.4.1 General
 ● The limits on pumping pressuressvary depending on the pipe material and condition.

 ● The contractor should: 
    • Obtain any information on the material and structural condition of the sewer or drain from the pipeline owner.
    • Note: It is not usually possible to identify the pipe material from inspection of the channel at the base of the manhole.

 ● In this Code of Practice, sewers and drains are categorized into three types:
    • Sewers and highway drains for which details are not available and all house drains (see 5.4.2)
    • Sewers and highway drains in poor structural condition (see 5.4.3)
    • Sewers and highway drains in good structural condition (see 5.4.4)

 ● The overall procedure is shown in Figure 3.

 ● If no information is available about the sewer or drain, the contractor should use the pumping pressure limits in 5.4.2.

 ● These limits apply to all house drains.
• If the type of material is known, the contractor should identify the condition of the sewer or drain (further guidance is 
  given in table 5.1)
• If information on the condition of the sewer or drain cannot be found the contractor should use the pumping pressure 
  limits in 5.4.3
• If the sewer or drain is in poor structural condition (structural condition grade 3, 4 or 5) the contractor should use the 
  pumping pressure limits in 5.4.3
• If the sewer or drain is in good structural condition (structural condition grade 1 or 2) the contractor should use the 
  pumping pressure limits in 5.4.4

5.4.2 Jetting where sewer details are not available
 ● These requirements apply to jetting work where the jetting contractor does not have information on the type of pipe material and structural condition.

 ● They also apply to all house drains which may comprise mixed materials.

 ● Information should be available for large diameter sewers, though this may be limited to material from on-site inspection.

 ● Where the contractor does not have information on material or condition, he should: 
    • Assume the sewer or highway drain is structural condition grade 3.
    • Not exceed 130 bar/ 1900 psi except in areas where brick, masonry or pitch fibre sewers may be present where 100
      bar/ 1500 psi must not be exceeded.

 ● It is likely that obstructions should be removed below these limits
    • If the blockage cannot be cleared within these limits, the contractor should refer back to the pipeline owner.



 Maximum hold time 60 seconds
    Applicable to all jetting work

                   Standard
And/or high efficiency nozzles in use?
               (see section 5.3)

            Are the sewer details
         (material and condition)
                      known?

            Apply pressure
          limits on table 5.2

           Maximum pressure
            340 bar/ 5000 psi

         Maximum pressure
          130 bar/ 1900 psi
(if brick, masonry or pitch fibre then 
      use 100 bar/ 1500 psi)

            Apply Pressure 
          Limits in table 5.1

YES

YES

YES

NO

NO

NO

Figure 3: Jetting Procedure for unblocking and cleaning work

           Is the sewer known 
               to be in good
           structural condition?

5.4.3 Jetting sewers and highway drains in poor structural condition (grades 3,4,5)

 ● Information on the internal condition of the sewer or highway drain should be provided by the owner.

 ● If this is not available then there is a risk that the deterioration of defective pipes will be increased by the jetting.
    • When the presence of structural damage is suspected, (e.g because there are pipe fragments in debris, root ingress or leakage but inspection is 
      not possible) the contractor should use the restrictions for structural conditions grade 4 in table 5.1.

     • When the presence of structural damage is known to exist, the contractor should use the restrictions in table 5.1 for structural conditions grade 3,4 
       and 5 is appropriate. 
     • After jetting, the contractor should refer back to the pipeline owner for any requirements for CCTV inspection.
     • If the blockage cannot be cleared within these limits, the contrator should refer back to the pipeline owner.



 Structural condition  Examples of typical defects  Maximum pump pressure

1

2

3

4

5

 No defects

Minor cracking or mortar loss brick sewers

 Fractures, some deformation, brick displaced

 Badly deformed, multiple fractures, number
 of bricks missing

 Collapsed, extensive areas of missing fabric,
 missing invert

 Use section 5.4.4

 130 bar/ 1900 psi Except in areas where brick,
 masonry or pitch fibre sewers may be present 
 where the max. is 100 bar/ 1500 psi

 Use section 5.4.4

 80 bar/ 1200 psi.

 80 bar/ 1200 psi.

Table 5.1 Maximum recommended pressures for structurally defective sewers and highway drains

5.4.4 Jetting sewers and highway drains in good condition (Grades 1 and 2)
 ● These requirements apply when the condition of the sewer or highway drain is known to be in good condition (those in structural condition grades 1 
    and 2 - see table 5.1) and where the sewer construction material is known. 

 ● In these cases the contractor should:
    • Not exceed the values in table 5.2
    • If the blockage cannot be cleared within these limits, the contractor should refer back to the pipeline owner.

5.5 Records

 ● The contractor should:
    • Record all instructions from the pipeline owner.
    • Record the position of the blockage in relation to the manhole and the max pressures used to clear the blockage
    • Record any damage found during maintenance
    • Hand copies of these records over to the sewer owner on completion of the work.

Table 5.2 Maximum recommended pressures for structurally defective sewers and highway drains

 Material  Maximum pump pressure (bar/psi)

 Asbestos cement

 Brick/ Masonry

 Clay

 Concrete

 Pitch fibre

 Plastic (PE, PP, PVC)

 340 bar/ 5000 psi

 100 bar/ 1500 psi

 340 bar/ 5000 psi

 340 bar/ 5000 psi

 100 bar/ 1500 psi

 180 bar/ 2600 psi



6. Health and safety information
 ● This Code of Practice provides general guidance on health and safety and does not provide all detailed information that will be required to undertake 
    jetting safely.

 ● Areas of safety relating to water jetting that need to be addressed are: 
    • Safe working practices for high-pressure water jetting
    • Possibility of infection from sewerage
    • Working in confined spaces 
    • Working on highways

 ● If the amount of work is extensive, it may be notifiable under the Construction (Design and Management) Regulations 1994 (CDM)

6.1 Equipment

 ● All employers have a legal duty to provide safe working conditions for their employees and take reasonable care not to subject their employees (and 
    other people present) to unnecessary risk.

 ● Safety equipment and first aid kits should be regularly checked to ensure that they are fully operational, any defects or missing equipment should be 
    reported to the operative and rectified immediately by the employer.

 ● The manufacturer’s instructions for the maintenance, operation and shut-down of the machines should always be followed, hoses should be inspected 
    for signs of wear and tested for leaks prior to commencement of work, worn hoses should be replaced.

 ● All eqiupment should be washed down after it has been in contact with sewage or other effluent, ensuring that waste water does not contaminate 
    public areas or the water supply.

6.2 Working with high-pressures
 ● High-pressure water can cause serious bodily harm through impact on the skin or eyes, injury may not be apparent from
    the skin surface, but can cause severe tissue damage.

 ● The basic requirements for health and safety will normally require that all staff should be provided with and wear 
    protective clothing, this should include
    • Eye protection
    • Safety boots
    • Protective overalls
    • Safety helmet
    • Gloves

 ● The working area should be tidy and free from any obstruction which might cause the operative to slip or trip, jetting should never be carried out by 
    lone operatives.

 ● To prevent snaking or reverse travel of the hose, a section of steel pipe (anti-turn drain bar) which is longer than the diameter of the pipe to be jetted 
    should be fitted between the hose and the nozzle, care should be exercised when introducing the nozzle into the pipe and the pressure gradually 
    increased until the anti-turn bar is inside the pipe.

 ● Accidental contact between a jet of water and overhead electricity cables is a potential danger.

6.3 Working in sewers

 ● The sewer owner may have specific requirements for working in confined spaces and with sewerage - these should be 
    followed.
 ● In the absence of such guidance, the following should be applied:
    • Working with sewerage: 
      • The employer should provide a method of safe working for staff working with sewerage - including personal hygiene, appropriate clothing, 
        inoculations and reporting of accidents.
      • Pressure jetting causes spray of contaminated water which should be avoided as much as possible.
    • Working in confined spaces:
      • Note: Confined spaces, which include live or operational sewers and manholes, are dangerous working environments and the presence of a 
        gaseous atmosphere (flammable, toxic or suffocating) has caused a large number of fatal accidents.
      • New Confined Spaces Regulations are soon to be published, once available these should be followed. 



       • The employer should provide a method of safe working for staff in confined spaces - including ventilation of spaces, minimum staff required, use of 
         breathing apparatus and safety.
       • Health and safety executive guidance note gS5 “Entry into confined spaces: hazards and precautions” details the procedures and legal 
         requirements when entering a confined space.
       • These requirements should be incorporated in the method of working.
       • Training is required for all staff involved in working in confined spoaces.
       • In some cases, a permit to work might have to be obtained from the sewer owner to enter some manholes or inspection chambers.
       • In this case, the staff responsible for authorization of the work shall be sufficiently competent to determine whether the space is safe for entry with 
         or without breathing apparatus. 

6.4 Access to site traffic signing

 ● Contractors have a legal liability to warn road users of obstructions in the highway caused by road works and an obligation to remove all signs when 
    work is complete.

 ● Signs should be displayed warning: “Danger - High Pressure Jetting”.

 ● When working in any highway, the contractor should comply with the Code of Practice, Safety at Street Works and Road 
    work issued by the secretary of State for Transport under the Section 65 of the New Roads and Street Works Act 1991. 

 ● The contractor should notify the police if they are working.

 ● They should also comply with the relevant provisions of the Traffic Safety Measures for Road Works, as contained in Chapter 8 of the Traffic Signs 
    Manual.

7. Main water use
 ● In order to draw water from the public distribution system, a license will be required from the water undertaker.

 ● In all cases the contractor should take proper safeguards to prevent  contamination of water in the mains by incorporation of an appropriate anti-back
    flow device, usually an air gap of at least 300 mm. 

 ● Water undertakers typicaly identify certain locations at which jetting machines can be filled for operation.

 ● The water undertaker will generally specify the size and type of stand-pipe to be used and the type of anti-backflow device to be used.

8. Disposal of sewer debris
 ● Under the Environmental Protection Act (1990) and Control of Pollution Act 1974, the contractor has a duty to dispose of waste to properly licensed tip.

 ● The site should be free of debris when the contractor leaves the site.

 ● Any debris which might have formed part of the sewer wall should be reported to the sewer owner for later inspection.

9. Information to be supplied by the sewer owner
 ● Where possible, the sewer owner should provide the following information before commencement of jetting work:
    • Copies of sewer location plans,
    • Structural condition of the sewer, if known,
    • Sewer material, if known.

10. Information to be reported by the contractor
 ● The contractor should provide the following information on completion of jetting work:
    • Outcome of work (e.g. sewer successfully unblocked)
    • Pressure jetting procedures followed (type of equipment, maximum pressures)
    • Location of any blockages and maximum pressures used.
    • Any known damage caused or other problems.



Site guidance notes for sewer jetting

 ● These notes summarize the key points for contractors working on site.
 ● For full details, see the Sewer Jetting Code of Practice.

 ● Care of equipment:
    • Inspect and replace worn nozzles to maintain efficiency of jetting operation.
    • Maintain pressure relief valves and pressure regulating valves on a regular basis in accordance with the manufacturer’s instructions.

 ● Sewer ownership:
    • Establish the ownership of the sewer or drain before commencing work.
    • If you experience problems during jetting, (e.g. blockage cannot be cleared at agreed pressures, times), refer back to pipeline owner.

 ● General points of all jetting and cleaning operations:
    • Carry out unblocking and cleaning work, where possible, working from the downstream manhole.
    • Restrict carry-on flows (stank off) to prevent coarse material passing downstream.
    • Fine material which has been re-entrained can pass through the sewer or drainage system.
    • Take care when releasing the hose/ nozzle into the manhole, as the jetting equipment itself can cause impact damage to manholes and sewers.
    • For any type of jetting work, limit the stationary time of a nozzle to a maximum of 60 seconds.
    • When working for an extended duration at a single location in a sewer, move the nozzle backwards and forwards so that the nozzle is not at a fixed 
      point for any longer than 60 seconds.

 ● Method of working for cleaning operations:
    • Select the appropriate size of machine for the cleaning operation.
    • Maintain a steady rewind rate of 100mm to 200mm per second for effective cleaning.
    • Use equipment appropriate to the scale of the operation for the removal of debris.


