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1.
Preamble

There are significant safety risks to humans and potential for damage to property during work involving excavations.

2.
Purpose

This procedure has been developed to provide guidance and assistance to GWMWater personnel, contractors, consultants and others acting in any capacity for or on behalf of the Corporation in relation to excavations.

3.
Scope

The provisions of this procedure apply to all works involving excavations undertaken by or on behalf of the Corporation.

4.
Responsibilities
Management, supervisors, employees and contractors of GWMWater are responsible for following this procedure.
5.
General Requirements
5.1
Supervision

All trenches over 1.5 metres deep, all shafts over 2.0 metres deep, all tunnels regardless of length and all plant associated with these excavations should be under the direct and constant supervision of a qualified Excavation Supervisor.  The responsibility for engagement of the Excavation Supervisor will rest with the responsible Manager, the contractor or if part of the work has been sub-contracted, engaged by the sub contractor, and:

a) All trenches including manholes should be excavated and made safe in a manner equal to or better than that set out in the Compliance Code of Excavation Year 2019 ;

b) All shafts and tunnels should be excavated and made safe in a manner equal to or better than set out in the Compliance code for works on shafts and tunnels;

c) Where required by legislation a “Notice of Intention to Commence Operations” should be signed and lodged with WorkSafe Victoria at least three days prior to commencing excavation.

d) Any sub contractor not under the constant supervision of the Excavation Supervisor should forward a separate “Notice of Intention to Commence Operations” to Worksafe Victoria, setting out the section of the contract for which the sub contractor is responsible and also nominating a qualified Excavation Supervisor for that section of the work.

5.2 Safety & Protection

All excavations should have sufficient exclusion barriers and warning signs to ensure the safety of employees, contractors, the public, plant and machinery and property, and;
a) Where trenches and shafts are dug in vehicle carriage-ways, signs, lights and barricades should conform to AS 1742.3 –2019.
b) To make plant more visible, each should be fixed with a flashing yellow light when working on roadways;

c) Where excavations of continuing duration are carried out in or adjacent to a vehicle carriage-way, consideration should be given to making an application to the appropriate authority for a temporary reduction in the legal speed limit;

d) Where excavations are left open and not backfilled in vehicle carriage-way during non-working hours, consideration should be given to the placement of a flat steel plate of sufficient strength to prevent vehicles from entering excavations; 

e) Barricades should be erected around excavations to prevent persons falling into openings;

f) Shafts over 2 meters deep should be capped and locked so as to prevent entry of small children;

g) Sufficient light as may be required should be provided in and around all excavations;

h) Sufficient space should be provided around all excavations so as no part of the excavator can protrude into any air space that may be used by a vehicle, train or member of the general public;

i) Pedestrian access should be maintained at all times and a designated walkway provided;

j) Where excavations are near power poles, over head or underground power supply assets, then the minimum distances and the Power Company requirements should be adhered to at all times.

k) If there is a risk of a person becoming engulfed by soil or other material, then an emergency procedure is to be developed and recorded

5.3 Personal Protective Equipment

Safety helmets should be provided by and worn by all persons in or around any excavation at all times.

Any person who fails to wear a safety helmet, Hi Vis long clothing, safety boots and other identified personal protective equipment is to be ordered to leave the job site by the excavation Supervisor. Other personal protective equipment is to be provided as necessary for protection from hazards such as noise, dust, fumes, rain etc.

5.4      Ground Support Protection
Irrespective of the depth of excavation, an assessment of ground support requirements should be made by a suitably experienced person and implemented irrespective of depth. It is possible for serious injury to occur in shallow trenches.

All excavation trenches over 1.5 metres deep and all excavations for shafts over 2.0 metres deep or at a lesser depth for both if necessary, should have an approved ground support / protection system equal to or better than that set out in the Excavation Compliance Code so as to ensure that no person in or around that excavation is endangered by collapsing ground, and;

a) No excavation is to proceed until the means of protection is available and ready for immediate installation at the site of the excavation;

b) The ground protection system is to be installed from a position of safety;

c) Care is to be taken to ensure that the sides of the excavation are not overloaded by the spoil heap, pipes, plant, vehicles or equipment;

d) Where a ground protection system is installed (other than shields) backfilling is to be carried out systematically from the bottom up, removing the protection system as the backfilling progresses;

e) No person is to enter or remain in any excavation unless there is at least one other person at the top and in close proximity to that excavation;

f) When excavating near other services, consideration should be given to unstable backfill material and possible loading or vibration from those services; and

g) When ground conditions dictate that a change in the support system is required (eg. A top batter with bottom shields changing to soldier sets and a vertical trench) extreme care should be exercised to ensure that a safe area is provided for workers in the trench at the transition zone between the two support systems.

6. TRENCHES

6.1
Ground Support Systems

Ground support systems are those that physically support the pressure exerted by the walls of a trench.

Types of support that may be used are:

a) Steel or timber soldier sets for use in stiff clays and other soils having similar properties for depths less than 3.5 metres deep. Minimum size of timbers to be used are 150mm x 38mm straight grained hardwood with a minimum stress grading of F.8 or equivalent; 

b) Where trenches are deeper than 3.5 metres in similar ground or where the ground conditions dictate, then walers should be used to add strengths;

c) Ply wood panels attached to soldiers may be considered for less than stable ground;

d) Closed sheeting using walers and toms with either timber or steel vertical sheeting; and 

e) Sheet piling where unstable ground conditions are met may be considered.

Battering of a trench is not a support system but a way of providing a safe workplace.

Similarly, trench shields may sometimes support the trench but they are generally considered not to be a support system but instead a means of providing a safe workplace.

6.2 
Trench Shields

The Responsible Person (in the case of works undertaken by GWM Water staff) or Contractor (in the case of contracted works) undertaking the excavation should ensure that the shield is adequate to withstand the forces that may act upon it if the walls of the trench are in contact with the shield.

If during the course of normal contract supervision, audit or inspection, there is some doubt as to be the suitability of a shield, or where the works require proof of suitability, the GWMWater Responsible Person may request engineering computations to be obtained or provided by the contractor.

Trench shields should:

a) Be butted hard together at all times unless steel plates (with suitable overlap on the shields) are placed between the shields and the sides of the trench;

b) Not have the toe of the shield higher than 1 metre above the invert of the excavation;

c) Be a minimum of 300mm above the top of the excavation or top of the batter;

d) Sit loosely in the excavation other than in sand where the “dig through” method is employed;

e) Not be forced into hard ground as ground support’

f) Where damaged from use or abuse be removed from the site of work and repaired before use; and

g) Be lifted by suitable lifting chains with approved connections attached to specifically designed lifting lugs so as to minimise racking of cross members (typically two legged chains should be used).

6.3
 Battering

Where space and ground conditions permit, battering the sides of the trench at an angle to suit the ground conditions or step battering (also called benching) in stiff clay, may be considered.
The maximum vertical height of the trench wall in clay should be 1 metre.

6.4 
Access to Excavations

Suitable means of access and egress to excavations such as a ladder should be provided at all times, and:

a) No person is to climb on any shield or ground support system unless there are purpose built steps or ladders attached;

b) Suitable access to and from battered trenches should be provided; and

c) No person is to enter or leave any excavation (other than a battered trench) by means of the unsupported trench that has been partially backfilled.

6.5 
Ventilation

The Responsible Person (GWMWater works) or contractor (Contract works) should ensure that:

a) Air quality complies with the OH&S Regulations 2017 and the  Safe Work Australia Workplace Exposure Standards for Airborne Contaminants ;

b) Good air quality with the appropriate oxygen content is maintained in all excavations at all times, and the air should be free from excessive toxic fumes, gases and dust. If and person has to enter the trench to operate the compaction equipment in an excavation over 1.5 metres deep, then the equipment should be air or hydraulic powered only;

c) No internal combustion engine should be used in an excavation nor be closer than 3 metres to the edge of the excavation, unless suitable means such as catalytic converters or appropriate water scrubbers have been employed to remove all toxic gases and fumes form that engine, and the engine is diesel powered; and

d) Bedding material and other quarry products should, where necessary be watered to prevent dust.

7. SHAFTS & TUNNELS

7.1 
Definitions

Minor Shafts & Tunnels:-

Where the depth of the shaft is six metres or 
                                                             less and the length of the tunnel is six 
                                                             metres or less.

Medium Shafts & Tunnels:-
Where the depth of the shaft exceeds six metres and the length exceeds six metres.  Small scale excavation methods such as hand held pneumatic equipment and hoists of less than 5 tonnes safe working load are generally used.

Major Shafts & Tunnels:-
Where the depth of the shaft exceeds six metres and the length of the tunnel exceeds six metres and large mechanised excavation methods are used. 

7.2 Compressed Air, Ground Freezing

Excavation using compressed air or ground freezing techniques should not commence until an acceptable written safe working procedure has been forwarded to WorkSafe Victoria for assessment and approval, and:
a) The Supervisor or Responsible Person (Corporation works) or Contractor (Contract works) carrying out the works should have a documented procedure/system in place that ensures that the correct methods are being used.

7.3 Safety and Protection

The protection of the public and workers during this type of operation is paramount and as such the contractor responsible for the works should ensure that for:

a) Minor and medium shafts that there is a collar set and lockable cover that should be locked when not in use so as to preclude unauthorised entry by the public.

b) Major shafts where it is impractical to have a lockable cover, the shaft should be so protected so as to preclude unauthorised entry and have such protection as is necessary to prevent a person falling into the shaft.
c) Other than in minor shafts, where manual sinking is carried out in the shaft, and spoil is removed by a winch, spillage shaft doors should be provided and closed while transferring buckets or other means provided to prevent any spillage falling onto any person in the shaft.
7.4 Support

The responsible Person (GWMWater works) or Contractor (Contract works) should ensure that shafts and tunnels are supported or protected in such a manner so as to preclude the possibility of falling rock or ground. 

a) Minor and medium tunnels should be supported, and:
b) The tunnel support should be of sufficient strength so to withstand any loadings likely to be placed on it;
c) Timber used as ground support should be straight grained hardwood with a minimum stress grading of F.8; and
d) The minimum timber size should be 150mm x 38mm for a maximum set spacing of 1200mm.  Greater set spacing or excessive loadings would require heavier timber support.
Tunnel supports should be left in the ground and not removed other than to build a permanent structure or works in which case alternative measures need to be taken to ensure the ground is supported and safe.

Major tunnel support should be determined by an appropriately qualified civil or mining engineer who should be required to take full responsibility for the design of the system.
7.5 Ladder Access to Shafts

The Responsible person or Contractor should ensure that for:

a) Minor and medium shafts, a fixed ladder that will protrude or have hand grips that protrude at least 900mm above the top of the shaft is installed in accordance with AS 1657 - Fixed platforms, walkways, stairways and ladders.
b) Medium shafts have landings not exceeding 6 metres apart.  The first landing should not exceed 6 metres from the top of the shaft and have safety system to prevent falling (or other means of preventing a fall such as a harness and safety line) fitted to all ladders where the shaft is greater than six metres and the ladder is the principal means of access.

c) Major shafts have a means of access and egress that is pertinent to the requirements of that particular shaft.  Where a ladder is used, or likely to be used, as the principal means of access or egress, it should conform to the requirements of a medium shaft.

Where a shaft is being sunk by manual means it should not exceed 6 metres below the last landing to excavated level before fixing a permanent or semi permanent ladder.

7.6 Ventilation Shafts and Tunnels

The Responsible Person (GWMWater works) or Contractor (Contract works) should ensure that:

a) Medium and large shafts and tunnels have an air ventilation system that will provide adequate ventilation to the entire tunnel system.

b) Air quality complies with the OH&S Regulations 2017 (Harmful Gases, Mists, Smokes and Dusts)   and the Safe Work Australia  exposure Standard for Workplace Airborne Contaminants.
c) Air ventilated into a tunnel is fresh and free from dust and other pollutants and is monitored with appropriate gas detection equipment.

d) Any harmful gases or fumes found or created in the shaft or tunnel is ventilated at the source.

e) Should any harmful gases above the prescribed limit enter the shaft or tunnel from any source, the shaft or tunnel should be evacuated immediately and no further work should take place until the area is made safe.

f) Particular care to monitor gases is taken when diesel engine or explosives are used underground, after removal of pressure in a compressed air tunnel or where ground freezing methods are used.

7.7 Dewatering in Shafts and Tunnels

Ground water is not to be allowed to build up or remain in any shaft or tunnel and is to be pumped or drained clear so as to not create any unsafe conditions.  So far is practical, the Responsible Person (GWMWater works) or Contractor (Contract works) should ensure that every effort is made to stop surface water entering any shaft or tunnel.  Particular care should be taken when working in or near waterways (eg Flash flooding or the waterway).
8.        DOCUMENTATION
8.1 References 

a. Occupational Health and Safety Act (2004)
b. Occupational Health & Safety Regulations (2017) 

c. WorkSafe Compliance code for Excavations (2019) - R2022-19215 ISBN-Compliance-code-excavation-2019-12_0
d. Safe Work Australia Workplace Exposure Standards for Airborne

Contaminants (2019) - R2022-19217 workplace-exposure-standards-airborne-contaminants
8.2  Records
a) CMS/1569 Safe Work Method Statement ( SWMS ) for High Risk Construction Works
b) CMS/453 Trench Inspection / Permit
c) CMS/3564 High Risk Work Rescue Plan Form
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