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1.1 Introduction 
 
These materials are based on the national unit of competency RIICRC301D Maintain Drainage Systems. 
 
You will learn about: 
 

 Planning and preparing for work. 
 

 Maintaining drainage systems and open drains. 
 

 Excavating and repairing drainage systems. 
 

 Inspecting, clearing and repairing culverts. 
 

 Cleaning up and clearing the site. 
 
 
 

1.1.1 Types of Drainage Maintenance 
 
There are generally 2 categories of maintenance you will carry out on drainage systems: 

 
1. Preventative maintenance. 

 
2. Reactive maintenance. 

 
Sometimes temporary or emergency repairs will be made while any issues are 
being investigated by authorised personnel. Depending on the outcome, 
permanent repairs will then be made once the cause of the problem has been 
worked out and a solution has been created. 
 

 

1.1.1.1 Preventative Maintenance 
 
This involves maintenance that is carried out before faults in the drainage system become a problem. These activities are 
often completed following a maintenance schedule.  
 
Preventative maintenance tasks could include: 
 

 Removing or replacing materials from batter drains and perimeter 
channels. 

 
 Replacing lining materials in channels as wear occurs.  

 
 Repairing diversion surfaces following damage or wear.  

 
 

1.1.1.2 Reactive Maintenance  
 

This type of maintenance is required, often immediately, once a fault in the 
drainage system has been identified.  

 
Reactive maintenance tasks could include: 
 

 Replacing components of the system that have become useless (due to 
misalignment, corrosion or breaking). 

 
 Repairs required after heavy rainfall or flooding that have damaged or 

blocked part of the system. 
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1.2 Working Safely 
 
You must follow all safety rules and instructions when performing any work. If you are not sure about what you should 
do, ask your boss or supervisor. They will tell you what you need to do and how to do it in a safe way. 
 

 
 
 

1.2.1 Health and Safety Rules 
 
Every workplace has to follow laws and rules to keep everyone safe. There are 4 main types: 

 

Rule or Law Explanation 

Acts These are laws that you have to follow. 

Regulations These explain what the law means. 

Codes of Practice These are instructions on how to follow the law, based on industry standards. 

Australian Standards These tell you what the minimum requirement is for a job, product or hazard. 

 
Some states use OHS laws, and other states use WHS laws. They both talk about the same thing, but use different words 
or names for people. If you have any questions about safety rules you should talk to your boss or supervisor. 
 
 

1.2.2 Operations Documentation 
 

Before starting your work you need to make sure you have access to all operations documentation for the job. This will 
help you to do your work in the safest way and make sure all work is compliant. 
 
Operations documentation includes: 
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1.5.3 Determine Temporary Diversion Requirements 
 
Once you are on site, you will need to identify areas where temporary stormwater diversions are required. These 

temporary diversions are used to keep water as far away from the work areas as possible and must be practical for the 
site conditions. 
 
You will need to plan and implement the diversions in accordance with site 
requirements. 
 
Common site factors that will impact the temporary drainage could include: 
 

 Existing drainage outlets. 
 

 Site requirements. 
 

 Construction schedules. 
 

 Environmental conditions. 
 
You should ensure the temporary stormwater diversions are in place before any works start.  
 
 
 
Common temporary stormwater diversion methods that could be installed include: 
 

 
 
Diverted stormwater should never be diverted into other areas of the site where works are taking place, into neighbouring 
sites and properties, or toward site access and egress points. 
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1.6 Select and Check Tools and Equipment 
 

Once you have confirmed your job requirements you need to choose the right tools and 
equipment to get the job done. 
 
When choosing tools and equipment you need to think about: 
 

 The task requirements, specifications and goals. 
 

 The appropriateness of the equipment for the completion of the task on the 
particular site. 

 
 The characteristics, correct use, operating capacity and limitations of each item. 

 
 The potential risks to yourself and others in the intended use of the equipment.  

 
 

 
 
Information about technical capabilities and limits can be found in the manufacturer’s specifications and manuals supplied 
by the manufacturer of each item. 
 
It is essential to choose the correct item for the task you are going to undertake. 
Using the wrong equipment can make the job slower, harder and less safe.  
 
To ensure you have selected the correct equipment, you will need to check the 
task requirements, specifications and goals. You should speak with your team 
leader or supervisor if you are unsure about what tools or pieces of equipment 
to choose. 
 
It is not safe to operate tools or equipment outside site procedures and the 
manufacturer’s specifications. This may cause the equipment to break and could 
also cause an accident or injury. 
 
 
 

1.6.1 Common Tools and Equipment 
 
Tools and equipment that you might use during your maintenance activities may include: 

 
 Tape measures. 

 
 Levelling equipment. 

 
 Shovels. 

 
 Hand saws. 

 
 Cutting knives. 

 
 Formwork.  

 

 Crowbars. 
 

 Hammers. 
 

 Trowels. 
 
If the correct tools are not available, report the matter and either find the proper equipment or wait for it to be brought 
on site. Never try to complete the work with the wrong equipment as this is a safety risk. 
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1.6.2 Check Tools and Equipment 
 
Before you use any piece of equipment, you need to conduct routine checks to 

make sure it is safe to use. Check the equipment logbook before you start your 
inspection to see if there are any faults that still need to be fixed before you can 
use it. 
 
Also make sure you are wearing the correct PPE before you start checking any 
machines or equipment. 
 
Generally, routine checks are performed at the start of each day or shift. You 
can use an inspection checklist to keep a record of the checks you have made. 
 
 
 
If you need to use small plant items to complete your work (such as jackhammers and vibrating plates) you will need to 
check the equipment both before and after it has been started. This involves: 
 

 
 
Communication equipment should also be checked regularly to ensure it is in good working order. 
 
 
 

1.6.2.1 Report All Faults 
 

If faults are found with the tools or equipment, it is necessary to report them to your 
worksite or maintenance supervisor.  
 
This is so the fault can be recorded, and the item tagged or locked out until repaired. 

 
Equipment that is faulty should be moved to an isolation area and tagged with an 
appropriate tag that meets the needs of the workplace. This is to ensure the fault does not 
cause an accident or injury to other workers. Damaged or defective items must not be 
used. 
 
Record the details of the problem in a fault report or the equipment logbook. 



 

RIICRC301D Maintain Drainage Systems 
Learner Guide 

Page 27 

2.1 Maintain Drainage Components 
 
Drainage components need to be inspected regularly to ensure they function correctly and achieve the purpose that was 
intended.  
 
The common components of drainage systems that you may need to inspect and maintain include: 

 
 Gully/Silt Traps – used to channel water to a specific location and filter 

the sediment out of the water. 
 

 Inspection Openings and Manholes – used to check the drainage 
system after installation for silt build up and blockages. These must be kept 
clear and free of vegetation. Manholes are larger openings that may 
require a confined spaces permit to enter. 

 
 Benches. 

 
 Lining – could be with concrete, plastic or rubber. The advantage of lining 

is less absorption of water and less erosion.  
 

 Step Irons. 
 

 Lids. 
 

 Headstones/Backstones – support and protect the ends of the pipe. 
 

 Grates. 
 

 Kerbs – Concrete stormwater drains. 
 

 Gutters. 
 

 Inlets and Outlets – inlets are where water enters a structure or 
drainage system. Outlets are where the water exits the structure or 
system. 

 
 Gabion Baskets – used under bridges or on slopes to prevent erosion. 

 
 Reno-Mattresses – used to dissipate water flows and allow 

sedimentation. Often used on slopes and around stormwater culverts. 
 

 Rip Rap – rocks and stones placed in areas of high flow to prevent 
erosion. 

 
 Wingwalls – the sidewalls of culvert structures. 

 
 Endwalls – go on the end of pipes or boxes. 

 
 Aprons – provide an extension to a structure to minimise erosion at the 

inlet or outlet. 
 

 Geofabric. 

 
 Drain Blocks – used to prevent fluid entering drains. May include sand 

bags, filter socks or barriers, specialised blocking equipment or other 
suitable means. 

 
 Check Dams – used to slow the flow of water and to allow sedimentation. 

Can range from simple earth or rock bunds to very complex structures. 
 

 Sediment and Silt Controls – used where silt needs to be filtered or 
removed prior to leaving an area. 
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2.1.1 Inspect Components 
 
Inspections of drainage system components are an important part of the maintenance 

process. They are done to assess the need for maintenance and focus on how well the 
drainage system is functioning. The regularity of the inspection will depend on the 
conditions on the site.  
 
An inspection schedule is usually followed to make sure that all parts and components of 
the system are checked regularly and that no parts are overlooked. 
 
Following a schedule helps to make sure that any possible issues and maintenance 
requirements are identified as soon as possible and can be fixed before the issue becomes 
too serious. Some identified issues may also require more investigation before repairs or 
maintenance can be completed. 
 
 
 
How these inspections are undertaken will vary between workplaces due to: 
 

 
 
Always refer to your organisation and workplace procedures and relevant specifications to determine what method of 
inspection you should be using.  
 

 
 
Once you have inspected the drainage components and system, you will need to: 
 

1. Identify any problems. 
 

2. Report the problem. 
 

3. Rectify the problem if possible. 
 

4. Organise for the problem to be repaired if you cannot rectify it. 
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Examples of components that will require regular inspections may include: 
 

Component What to Look for Suggested Schedule 

Drains and Pits 

 Damage and blockages. 

 Lining for damage or tears. 

 Connections are secure. 

 Debris and litter build-up (in particular after storms and 
floods). 

 Check batter drains for damage, wear and debris. 

 Check for overgrown plants and weeds. 

Every 6 months or as required. 

Pipes 

 Damage and blockages. 

 Lining for damage or tears. 

 Connections are secure. 

 Pipe ends are not damaged. 

 Fittings are still connected and secure. 

 Debris and litter build-up, including overgrown plants, tree 

roots and weeds. 

Every 6 months 

Retention 
Systems 

 Inspect lining for damage and general condition. 

 Inspect ponds for damage or debris collection. 

 Screens to be inspected after heavy rainfall events to ensure 
they are free of debris and litter. 

Every 6 months or as required. 

Culverts 

 Culverts and headwalls for signs of deterioration, blockage, or 
damage. 

 Debris and litter buildup. 

 General damage, wear. 

Every 6 months or as required. 

Overflow 
Systems 

 Overflow weirs for signs of deterioration, blockage, or damage. 

 General damage, wear. 
Every 6 months. 

 
 
 

2.1.1.1 Fault Finding Techniques 
 
Fault finding techniques are those actions and activities undertaken to identify problems.  
 
Common methods of finding faults in the drainage system may include: 
 

 Using cameras to physically look for problems. These are regularly used 
when access to the pipes is dangerous or restricted. 

 
 A person entering the system, if the area is large enough. Confined 

spaces training would need to be undertaken before entering the pipes. 
 

 Pressure testing with either water or gases could detect escape points. 
 

 Other relevant techniques. These will depend on the type of drainage 

system, the materials used to construct the system; and the layout and 
structure of the drainage system. 
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2.1.2.1 Flush Out Drainage System 
 

Drain systems are flushed with large volumes of water to clear any blockages and 

ensure water flows correctly. By flushing the drains, you will be able to ensure the 
drainage system is able to cope with the quantity of water it is designed for.  
 
An added benefit of flushing the drains is the ability to ‘test flush’ for a sudden 
large influx of water.  
 
The final flow of water should be clear. Coloured water may indicate a problem 
such as sedimentation or a break in the drainage system allowing foreign material 
into the system, causing the discolouration. Flows that are not clear will need to be 
investigated to determine what fault exists. 
 
When conducting flush throughs, you need to be aware of the pressures involved. 
Flushing pipes will involve large amounts of water under high pressure. This can 
result in a build-up in the pipes.  
 
This build up could be released through any small cracks that may be present, but 
could also be released through the manholes and pipe inlet and outlet points. 
Always be aware of this. It is often a safety requirement to wear face shields or 
safety glasses when working near these points. 

 
 
 
 
 

2.2 Maintain Open Drains 
 
It is important for open drains to be maintained correctly for the drain type. At all times the correct line and fall must 
meet the specifications and directions.  
 
Open drains can include a number of different types of drains, such as: 
 

 Table drains. 

 
 Cut out (or turn out) drains. 

 
 Open channel type drains. 

 
 Diversion banks. 

 
 Open concrete drains. 

 
 Other similar types of drains. 

 
Maintaining these drains requires you to follow the procedures for the drain type and 
the environmental conditions. 
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3.1 Excavate and Repair Drainage Systems 
 
When working with drainage systems, it is vital you set out your works to the 
specifications and plans that you’ve been given.  
 
These specifications, design drawings and other site-specific plans will detail exactly 
what needs to be done, and the requirements and operational procedures for 
completing the work.  
 
When reading and interpreting the plans you must be as accurate as possible. Any 
mistake when reading or interpreting the plans could have significant impacts on the 
job as a whole.  
 
You will also need to coordinate with plant operators to ensure the area is excavated in 
accordance with the plans and to monitor any hazards during the work.  
 
 
 
 

3.1.1 Determine Location of Repairs 
 
When a repair is required, a work order will be issued. This work order will contain information on the: 
 

 
 
 
Once you arrive onsite, you will need to confirm the work order information by checking the work that needs to be done 
and confirming any requirements with authorised personnel. You can also confirm the materials and site conditions or 
participate in a hazard identification activity. 

 
Before commencing the repair you will need to determine the location of the 
work to be conducted. This is to ensure you are excavating in the right area 
without damaging the system, and are not wasting time looking for the repair 
location. 
 
Location details will tell you the exact area of where the drainage system will 
need to be repaired. This includes both the location on site, and the location in 
the trench. 
 

Always ensure you check that all aspects of the task and the environmental 
conditions are as listed on the work order. 
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3.1.1.1 Survey the Site 
 
Once you have obtained the location of the repairs from the work order, you will need to survey the site. This is to 

identify that specific location exists and to make sure that the work order can be safely implemented because the 
conditions on or around the site match those outlined in the plans and drawings.  
 
Sometimes conditions may have changed between when the plans were developed and 
when work on site begins. If the locations do not match the site you will need to speak 
to your supervisor. 
 
You may also need to survey the work area regularly, such as at the start of each day 
or shift, to make sure that you are aware of any changes to the site or access and 
movement routes and to ensure that materials can still be moved safely. 
 
This survey of the work area should be carried out in consultation with other relevant 
personnel on site. This will ensure that everyone is aware of what will be done as well 
as when and why. 
 
All workers on site must understand their own role and the roles of others before 
starting work. It helps to make sure work is done safely and efficiently. 
 
 
 
 
 

3.1.2 Excavate the Area 
 

Once the location of the repairs has been determined, the area will need to be 
excavated to expose the drainage system that requires repair. 
 
There are two main excavation techniques that might be used during drainage 
repairs: 
 

1. Mechanical Excavation – done using a backhoe, excavator or other 
plant item to dig the area needed. 

 
2. Manual Excavation – done using a shovel and other hand tools to dig 

to the drainage system pipes or other components. 
 
 
 
The decision to use either mechanical or manual will be determined by the size of the 
area that needs to be excavated as well as your work order. The larger the area, the 
more likely it is you will be using mechanical excavation.   
 
In some cases you will need to manually excavate large areas. This will often be done 
when there is a risk of the drainage system being damaged further with the use of 
mechanical equipment. 
 
Where mechanical excavation is used to excavate an area, you will need to coordinate 
with the qualified plant operators who will do the work. You may need to inform plant 
operators of their excavation requirements to ensure the area is excavated correctly 
and to the required standards. 
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3.2.4 Backfill and Compact Section 
 

Once the culvert has been repaired, the section will need to be backfilled. The 

backfill will then need to be compacted.  
 
Compacting materials ensures that the culvert is bedded in correctly and is stable. 
 
The way in which the backfill is compacted will vary depending on the location of 
the culvert and your work instructions. Often, plant items will be used to backfill the 
section and begin the compaction process.  
 

 
 
The compaction of materials around a culvert may also be finished by hand. Finishing compaction by hand is often used 
for: 
 

 
 
 
When finishing materials you are aiming to achieve an even degree of compaction 
between the layers of materials. Work in a defined pattern that will ensure you do 
not miss a section or under compact an area. This pattern will be determined by, 
the size of the area, the depth of the layer and the required amount of compaction. 
 
Always use equipment safely in accordance with site procedures and the 
manufacturer’s specifications. 
 
 

3.3 Clean Up After Operations 
 
Once all your drainage maintenance tasks are finished, you will need to clean up the site. This includes removing any 
tools, equipment and excess materials that have been used. 
 

 


