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Using glues and primers 
Glues, solvent cement, solvents and primers are all manufactured using chemicals that can 
be harmful in many different ways. From being highly flammable, to being manufactured 
from known carcinogenic (cancer causing) ingredients, and therefore need to be handled 
and used with caution.

Flammable
Solvents, and the fumes created as they evaporate, can be very easy to ignite and/or 
explode. Some solvent fumes are heavier than air and will fall and collect in ‘puddles’ on  
the ground, others are lighter than air and will spread easily through the available space.

Either way, if these fumes come into contact with a spark, flame or other ignition source the 
resulting fire or explosion can cause a lot of damage and harm.

When using these products ensure the area is well ventilated to allow the fumes to escape 
or be diluted to reduce the risk of fire.

Be aware that when installing pipework (solvent cement welded uPVC for example) these 
fumes will also be trapped within the pipework and may need to be ventilated or flushed out 
of the pipework to prevent fire or explosion.

Skin contact
Allowing solvents to make contact with skin can cause adverse reactions. Depending on 
the type of solvent and the sensitivity of the skin, the reaction may be mild, such as the skin 
becoming red or itchy, or more severe, resulting in burns, dermatitis or eczema.

If repeated contact with the solvent occurs over time, symptoms that were mild at first can 
develop into more severe reactions. 

Protective equipment should be worn to cover exposed skin, and prevent these products 
from coming into contact with skin.

Most commonly when contact occurs the area should be immediately flushed by running 
under low pressure cold water for at least 10 minutes. Be aware that some chemicals react 
with water so it is important that you are familiar with the product you are using.

Eye Contact
Eyes, and the skin around them are much more sensitive than skin on other parts of the body.

Direct contact with solvents is more likely to produce a severe reaction around the eye area.

Simply exposing eyes to the fumes produced by solvents can cause them to burn, sting, 
and/or to excessively water in an attempt to flush the solvents or fumes out of the eye. 

Solvents and the vapours produced can also cause the eyes to swell and become 
infected (conjunctivitis).
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Wearing safety glasses or goggles to prevent these products from contacting the eye and 
working in a well ventilated space to reduce the amount of fumes is required to prevent 
these reactions.

If contact occurs, rinse your eyes with flowing clean water for five minutes and then consult  
a doctor as soon as possible.

Ingestion
Swallowing solvent, glues, primers and other similar products can cause nausea, vomiting 
and diarrhea. It is also possible that it could lead to liver and kidney damage. 

Ensure that products are labelled and stored safely to prevent any accidental ingestion 
of the substances. Also thoroughly wash hands and face after using the products and 
before eating.

Check on the label of the product for the correct first aid if the product is swallowed. Commonly 
this will include drinking two glasses of water to dilute the product and consulting a doctor.

Unless the product instructions advise differently, do not try to induce vomiting. 

Many solvents form highly toxic gases and liquids when combined with stomach acids 
which can cause burns to the throat and mouth if vomited back up. 

Inhalation 
Breathing in fumes and vapours from solvents and chemicals, heating or burning products 
(especially plastics) can cause headaches, dizziness and respiratory problems. Depending on 
the chemicals breathed it may also result in lack of co-ordination or the ability to concentrate.

Long and/or repeated exposure may cause permanent damage to the brain and 
nervous system. 

There are studies to suggest that inhaling fumes and solvents can cause damage to the 
lungs and respiratory system. Considering that lungs are designed to breathe in air, any 
contaminants, (dust, mould, smoke, bacteria, water vapour, fumes and vapours etc)  
have the potential to cause lung damage. 

Wearing a protective mask covering the nose and mouth is recommended. 

If inhalation still occurs immediately retreat to fresh air. If symptoms such as headaches  
and dizziness persist, consult a doctor.

Safety data sheets
All products are required to have safety data sheets that provide important information 
about how a product should be stored, used (including any personal protection equipment 
required), first aid procedures, and disposed of.

Make sure you are familiar with this information, especially first aid procedures. If an accident is 
to occur knowing what actions to take can save precious minutes and prevent further harm.
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Study Notes
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Safe loading of vehicles and trailers
It is the driver’s responsibility to ensure the vehicle is safe and that the load it is carrying 
cannot cause a nuisance.

Loads inside vehicles
Objects inside a vehicle should be restrained against movement. This includes passengers, 
but also any items, especially heavy objects that could move during cornering or potentially 
cause injuries in the event of a crash.

Seat backs (especially folding seats) may not be strong enough to restrain a load placed 
behind them. Your vehicle manual should be able to tell you the maximum weight they are 
able to restrain.

If your load is heavier you may need to look at attaching it to anchor points or installing  
a load retaining wall or beam to provide adequate protection. 

Be aware that the friction between an object and the floor will be lost when the vehicle  
goes over a bump and will not stop a load from moving if the vehicle accelerates, stops,  
or changes direction quickly. The load needs to be secured. 

Carrying loads on a light trailer
In New Zealand, around seven people are killed, and 45 seriously injured every year in 
crashes involving a light vehicle towing a trailer (the word trailer includes caravans, as well 
as boat, horse and garden trailers).

Incorrect loading is a factor in around 27 light vehicle crashes resulting in, on average,  
one death and five serious injuries per year.

There is a limit to how much weight your vehicle can carry or tow. 

Your vehicle manual or manufacturer will be able to tell you what weight your vehicle is 
capable of transporting.

There are many different weights to consider when deciding whether your vehicle is up  
to the task. See the table on the next page.
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Gross Vehicle Mass 
(GVM) or Payload

The maximum your vehicle is rated to weigh, including 
passengers, accessories and freight. 

Kerb weight The weight of an empty vehicle with a full tank of fuel.

Tare weight The weight of an empty vehicle with 10 litres of fuel in the tank.

Gross combined mass 
(GCM)

The maximum a vehicle and trailer combined can weigh.

Tow ball load/weight The proportion of the trailer’s weight that is applied vertically  
to the rear of the tow vehicle.

The recommended weight of the tow ball load is 10% of the 
total weight of the trailer and any items loaded onto it, without 
exceeding the maximum weight advised by the vehicle or tow 
bar manufacturer.

Tow capacity The maximum weight a vehicle can tow.

Your vehicle manual may advise a maximum weight but in 
reality this will vary depending on how much weight has been 
loaded into the vehicle itself.

For example:

A vehicle has a GCM of 5000 kg.

A tare weight of 2000 kg.

and has been loaded with an additional 750 kg of accessories, 
luggage and passengers.

5000 - 2000 - 750 = 2250 kg

This means that the maximum weight available for the trailer 
and any items loaded on to it is 2250 kg.
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As you put more weight into your vehicle the maximum weight you are able to tow reduces.

Common items that affect the weight of a vehicle and reduce its towing capacity include:

•  Fuel.

•  Passengers.

•  Bull bars and tow bars.

•  Tool boxes, tools and any other equipment.

•  Ute tray liners and/or canopies.

•  Luggage.

•  Roof racks, and any items loaded on it.

These items added together could easily increase the weight of the vehicle by 500 – 1000 kg

If you are wanting to tow a trailer weighing the published maximum towing capacity of the 
vehicle, you will likely need to remove all of the extra items such as those listed above.

Using a trailer with brakes can increase the weight able to be towed, however even if the 
trailer has brakes, its ability to be safely towed might be ruined by the amount of payload, 
which includes passengers, that the towing vehicle is carrying.

If the Gross Vehicle Mass (GVM) has been exceeded, it does not matter what the Gross 
Combined Mass (GCM) limit is. 

The law requires that every light vehicle and trailer combination must be capable of stopping 
within a distance of seven metres from a speed of 30 km/h. In effect, this means that the 
maximum allowable weight of an unbraked trailer is limited by the weight and braking ability 
of the vehicle being used to tow it.

When towing, always test you brakes at low speed before starting your journey.

Arranging loads safely
Position the load so that the heaviest items are as close to the axle as possible, and 
balanced, this will also make it much easier to manoeuvre the trailer when it is not attached 
to a vehicle. The towbar of the trailer should naturally want to sit on the ground when the 
loading is completed. 

If the towbar doesn’t naturally fall the trailer will constantly be trying to lift the towball and 
rear of the vehicle. This will result in less grip of the vehicle tyres on the road. However, too 
much weight at the front of the trailer also causes problems. The extra weight puts stress 
on the towball and increases the gross vehicle weight more than is necessary, reducing your 
towing weight capacity. 
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Also:

Keep the height as low as possible.

Put larger and heavier items at the bottom.

Try to arrange loads so they don’t project outside the body of the vehicle. This reduces the 
risk of injury to the driver, passengers and other road users.

If part of the load is removed during the journey, you may need to rearrange and re-secure 
the rest of the load. Take extra ropes with you to help with this.

A car, utility vehicle or light van is not permitted to tow more than one trailer or vehicle.

Securing the load
Loads in a trailer must be secured. They must not be able to bounce out of the trailer, or fall 
over the sides. 

Stowing items in closed, rigid, boxes that are permanently fixed to the trailer or in a custom 
designed cradle or frame is the preferred method. However, if this is not possible items 
should be tied down with appropriate products (webbing, strops, ropes or chains) that are 
fixed to secure anchor points.

Check the break strength of the product you have chosen. The weight of the load should be 
no more than half of the break strength of the rope/webbing etc. If the break strength is too 
low you can either find a stronger product or use more ropes/webbing. You want to use as 
many as required to achieve a combined lashing capacity equal to at least twice the weight 
of the load. A minimum of two lashings should be used to prevent the load, or part of the 
load, from twisting, rotating, pivoting or slewing. Check them regularly for damage.

Tighten the lashings before beginning your journey. Check them during the journey and 
tighten the lashings again if necessary.

If possible, put the load against a headboard, sidewall or other rigid part of the vehicle 
structure to help hold it in place.
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When you are securing a load, you need to restrain it from moving in all directions, as the 
load will move:

•  forwards when the vehicle brakes

•  sideways when the vehicle turns

•  backwards when the vehicle accelerates

•  upwards when the vehicle goes over bumps.

If you are carrying a loose load, for example, gravel, then the load must remain 100 mm 
below the edge of the trailer. This will prevent the load spilling over the sides or the trailer.  
If the load is likely to be blown away, such as garden waste, rubbish, sand, builders mix  
and other gravel, when the vehicle is travelling it must be covered with a net or tarpaulin. 

Secure lashings to suitable anchorage points (rails, hooks or eyes) on the vehicle.

Stop a short way into your journey and check that the lashings have not become loose.

If your load weighs more than 500 kilograms, refer to the Truck loading code.

Safe towing practices
When towing, the open road speed limit is 90 km, this drops to 50 km/h if you are using  
a tow rope or other non-rigid connection.

Overtaking
Allow more time and distance to overtake. Avoid ‘cutting off’ the vehicle just overtaken when 
returning to your lane. Do not hold up following traffic unnecessarily, pull over when it is safe 
to do so and allow following traffic to pass.

As you turn, the extra weight of the trailer (or towed vehicle) is likely to continue pushing 
your vehicle ahead, especially on gravel or greasy roads. Use your brakes with caution 
while cornering to prevent the trailer jack-knifing. It is better to apply brakes lightly 
before cornering.
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4
Seconds

With the extra load and weight you will need more space for stopping. Allow a four-second 
gap between you and the vehicle ahead (more if it’s wet or windy). You should also use a 
lower gear when travelling downhill to prevent the weight of the trailer pushing the vehicle 
too much.

An unbalanced load can cause the trailer to pivot on the tow bar, forcing the towing vehicle 
to sway from side to side. This can be a dangerous situation and can be prevented by 
ensuring the load is correctly balanced on the trailer and avoiding sudden lane changes or 
changes of direction when traveling. You can check the trailer is loaded correctly by gently 
moving the steering wheel from side to side while the car is moving at about 40 to 50 km/h. 
This should be done on a clear section of good quality road. If the trailer does not fall back 
into line behind the vehicle quickly you may need to adjust or reduce the load.

If the trailer starts to sway do NOT apply your brakes. Instead, remove your foot from the 
accelerator and allow the vehicle to slow down.

Checking that both the towing vehicle and the trailer are in good condition with correctly 
inflated tyres will go a long way in ensuring that the trip is made safely.

Carrying loads on a roof rack
Another option to transport a load is using a roof rack. Once you have selected a roof rack 
that will fit on your vehicle you need to ensure that the GVM of the vehicle, as well as any 
limits the vehicle manufacturer has advised for loads carried on the roof, and the maximum 
weight the roof rack itself is rated for, are not exceeded. 

Evenly distribute objects along and across the rack (between the left and right sides, and 
between the front and back of the vehicle).

Be careful when carrying long or bulky objects on a roof rack. 
Both the ropes or straps holding the objects onto the roof rack, and the fixings that hold the 
rack to the vehicle, should be strong enough to hold everything in place. Bearing in mind 
that there will be strong cross winds generated by the speed of the vehicle. If you’re unsure, 
using additional lashings attached directly to the vehicle can give you peace of mind.

Travelling at slower speeds may be necessary.
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Carrying loads in the tray of a ute
The requirements when carrying a load on the tray of a ute are similar to that of a trailer. 
Spread the load evenly and keep the height as low as possible. Put larger, heavier items  
at the bottom and tie the load down so that it doesn’t move during the journey.

Where possible arrange loads so that they don’t project outside of the body of the vehicle 
and cover them if they will be affected by the wind, as you would if the load was on a trailer.

Heavy items such as gas cylinders and tool boxes should be restrained very well, to prevent 
them from becoming dangerous missiles in the event of an accident.

Loads overhanging a vehicle or trailer
If your load covers up essential lights on your vehicle or trailer, you must fit temporary lights 
visible to other traffic to your load. For example, bicycles carried on a towbar-mounted cycle 
rack on the back of your vehicle can often cover up your tail lights.

If the load extends beyond the acceptable distances from your vehicle or trailer, flags, easily 
breakable warning panels or lights must be fitted to the outer edges of the load.

When carrying loads on your roof rack, the load must not extend more than 3 metres 
forward of the front edge of the front seat or four metres behind the rear axle. 

The maximum length of your car plus load must not exceed 12.6 m. See the diagram below.

Maximum overall length (including load) for rigid vehicles 
not towing a trailer 12.6 m

Maximum front overhang 3 m 
(measured from front of seat)

1 m 1 m

Maximum rear  
overhang 4 m
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The load must not extend more than 1.25 metres from either side of the centre line of 
the vehicle.

Maximum width 2.5 m

200 mm 200 mm

Regardless of whether you load is on a trailer, roof rack, or ute tray, if your load extends 
more than 1 metre from the front or back of your vehicle/trailer or 200 mm from either side a 
warning device must be attached at each of the points where those distances are exceeded. 

The requirements of the warning device depend on whether you are travelling during 
daylight or at night.

During daylight you must attach:

Flags (either white, fluorescent orange, red, or yellow in colour) or standard warning panels as 
pictured to each required point of the load. The flag or panel must be at least 400 × 300 mm in 
size and easily deformed or breakable to prevent damage or injury.

Yellow/Green Yellow/Green

Yellow/Green Yellow/Green

Orange Orange

400 mm 400 mm

200 mm 200 mm200 mm 200 mm

30
0 

m
m

30
0 

m
m

During the hours of darkness, you must have lights on the load:

•  Loads less than one metre wide and extending more than one metre from the rear of the 
vehicle may have one red lamp (facing toward the rear) at the centre of load.

•  Loads more than one metre wide and extending more than one metre from the rear of 
the vehicle must have two red lamps (facing toward the rear). One on each side of load.

•  Loads less than one metre wide and extending more than one metre from the front of 
the vehicle must have one white or amber lamp (facing toward the front) at the centre 
of load.
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•  Loads more than one metre wide and extending from the front of the vehicle must have 
two white or amber lamps (facing toward the front). One on each side of load.

•  Loads extending more than 200 millimetres beyond the side of the body of the vehicle 
must have red lamps (facing toward the rear) on each side of the load at the rear and 
white or amber lamps (facing toward the front) on each side of the load at the front.

These lights need to be clearly visible in clear weather at a distance of at least 200 metres 
during the hours of darkness.

Transporting dangerous goods
Take care when carrying dangerous goods such as compressed gases and liquids.

These are often packaged in special containers with special valves or stoppers. Ensure 
valves are properly closed and stoppers and lids are secure before loading gases and 
liquids in or on the vehicle.

There are legal limits on how much of each dangerous goods substance you can  
carry and on the combinations of dangerous goods you can carry together. More 
information about these restrictions can be found on the NZ Transport Agency website 
https://www.nzta.govt.nz/resources/factsheets/64/.

Study Notes
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Hot water system installation compliance
When carrying out some maintenance and replacement plumbing work you do not require  
a building consent.

However, even if a building consent is not required, all plumbing work must comply with  
the current requirements of the New Zealand Building Code at the time of installation.  
This includes the installation of replacement hot water cylinders and continuous flow units.

That being said, when you are making alterations or additions to an existing property,  
you are not required to upgrade the entire building, even if the building code has been 
updated since the initial installation was completed.

What that means is that when replacing a hot water cylinder you will not have to make the 
entire plumbing system comply with the current code, but you will need to ensure that the 
replacement cylinder installation does comply with the building code.

Over the years there has been a lot of advancement in products and practices developed 
to improve the safety and efficiency of hot water systems. As a result, the acceptable 
solutions (G12/AS1) for complying with the building code have also been updated in 
relation to installing hot water systems.

For example, the introduction of:

•  Safe trays.

•  Tempering valves.

•  Cold water expansion valves.

•  Seismic restraints.

•  Relief valves and relief drain installation.

Best practice when working on a hot water system will always be to upgrade the 
installation to comply with the current acceptable solution. This should be done with the 
customer’s informed permission.

To make an informed decision the customer needs to know:

•  Which parts of the job are mandatory and required by law to be upgraded.

•  Which parts of the job are recommended but not necessarily required.

•  The benefits of completing those recommended changes, even if they are optional.

•  The costs involved in completing the mandatory work. 

•  The costs of completing the recommended optional work.
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So the questions are…

Firstly: Where does the hot water system begin and end?

Secondly: When working on the installation of a replacement hot water system what are 
your responsibilities regarding complying with the New Zealand Building Code? 

The first part is easy, the hot water system begins at the start of the valve train feeding 
cold water into the water heater and finishes at the hot water outlet tap. It includes any hot 
water storage cylinder or continuous flow water heater, and any heat sources, such as the 
element, burner, wetback, or solar panels etc.

The second part needs a bit of explanation.

Brand new 
installations.

Must be compliant 
in all areas.

?
Maintenance.  

Only the item being 
maintained must  

be compliant.

As you can see from the diagram above, new installations, such as new construction, 
require all aspects of the building, including the hot water system and its installation, 
to comply with all relevant areas of the most current version of the building code.

New Zealand Building Code Clause G12/AS1 provides many details outlining how new  
hot water systems should be installed to provide adequate hot water to a property in a 
safe manor.

However there are many existing installations that were completed before the New Zealand 
Building Code was published, and as time goes on these existing installations need 
maintenance and possible alterations and additions.

The aim of this topic is to explain when and what actions regarding compliance with  
the building code need to be taken in these different maintenance, alteration, and 
addition situations.
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Maintenance
Work that falls into the maintenance category includes (but is not limited to) the following:

Replacement of a hot water cylinder element, or thermostat.

Replacement of a faulty valve.

Repair or servicing of any other part of the system such as a shower mixer, basin tap.

Replacement of a basin or vanity unit.

Replacement of a water heater with another heater of the same type with inlet and outlet 
connections in the same location.

When completing maintenance the part of the system you are maintaining must comply with 
the building code. For example the replacement element must have a compliant kW rating 
and be made from an acceptable material. 

When replacing the water heater, the new water heater must be insulated, seismically 
restrained, and if it is an internal storage water heater (and it is possible) a safe tray should 
be installed. It is understood that in some cases, where internal cylinders are installed in 
a concrete floored property, installing a drain from a safe tray at the current water heater 
location may be impossible. However including a safe tray without a drain can still provide 
some protection against property damage if a small leak was to occur, or alternatively, 
investigate moving the location of the water heater to allow for a safe tray and drain, or 
installing an external water heater.

Other existing parts of the system that are not affected as part of the maintenance are not 
legally required (although in some cases may be recommended) to be modified.

Alterations
Alterations are more than just maintenance, for example:

Moving a water heater to a new location.

Re-arranging the fixtures in a bathroom as part of a renovation.

Replacing a hot water cylinder with one of the same pressure rating but a different shape. 

Replacing a low pressure hot water cylinder with a different type of water heater  
(e.g. mains pressure, continuous flow).

However, as with maintenance, the work you complete must be compliant with the building 
code. When completing alterations it is likely that you are working on more than one part 
of the hot water system, and each part that you work on must be compliant when the work 
is completed.



Plumbers Gasfitters and Drainlayers Board 2020 – Topic 3: Hot water system installation compliance

© Plumbers Gasfitters and Drainlayers Board 2020  23

When altering a water heater installation the completed work must include seismic restraints, 
venting, relief drains etc. when required. The examples above will also require work to be 
completed on the inlet and outlet pipework of the water heater so those parts of the system 
will also need to be made compliant if they weren’t previously. When working on older 
installations this is likely to mean that a cold water expansion valve and a tempering valve  
will need to be installed. However, if no work has been required on the sanitary fixtures,  
for example in the bathroom, apart from those fixtures now being supplied with tempered 
water, no other modifications with the installation of the bathroom fixtures are required.

With the example regarding renovating the bathroom, as part of the renovation, work 
will also need to be completed on the hot water supply pipework (changing the location 
of wingbacks, shower mixers etc.). As work includes the fixtures and hot water supply 
pipework, you are now required to ensure that both parts of the system are compliant. 
Any waterproofing, waste pipe sizing and installation, clearances and other requirements 
of the code must be achieved. If the personal hygiene fixtures in the bathroom were not 
supplied with tempered hot water before the renovation, a tempering valve will need to be 
installed. The installing plumber together with the customer can decide whether to install 
the tempering valve on the hot water supply to the renovated bathroom only, or it may be 
preferable to temper the hot water supply to the entire dwelling.

Additions:
Additions should be treated like new installations; every part of the additional work must be 
compliant with the current building code. However the addition does not necessarily impact 
on existing parts of the installation. For example:

Installing an ensuite in a bedroom where there wasn’t one previously.

Installing a kitchenette in a new sleep out.

When installing new personal hygiene fixtures, as well as the installation of the fixtures 
themselves needing to be compliant (discharge pipes sized correctly, no leaks in  
the installation etc.), the hot water to the ensuite will also need to be compliant  
(e.g. tempered hot water, adequate flow rates, acceptable wait time for hot water supply).

Some fixtures are not required to be supplied with tempered water, kitchen sinks and 
laundries for example. So installing a new kitchenette would not require the installation  
of a tempering valve (unless preferred by the owner), however flow rates and delivery  
times may require a water heater to be installed at close proximity to the kitchen sink.

Building Consents
As mentioned previously, all work completed must comply with the building code (although 
you aren’t required to improve parts of the building that you are not working on), and some 
of that work will also require a consent from the local building authority.

The following information explains when a building consent is and is not required in different 
situations relating to hot water installations.
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Schedule 1 Building work for which building consent not required

Part 2 Sanitary plumbing and drainlaying carried out by person authorised 
under Plumbers, Gasfitters, and Drainlayers Act 2006

Water heaters
36  Repair and maintenance of existing water heater

  The repair or maintenance of any existing water heater using comparable materials, 
comparable components, or a comparable assembly. 

What Section 36 means
• This exemption enables an authorised person to repair and maintain water heaters 

associated with buildings. Any repair work must use comparable materials, comparable 
components or a comparable assembly. To replace or reposition an existing water heater 
refer to exemptions 37 and 38. 

Examples of where a section 36 
exemption could apply

Examples where building consent 
is required

• Repairing a leaking open-vented water 
storage heater.

• Repairing a valve-vented water  
storage heater. 

• Replacing sacrificial anodes. 

• Repairing valves associated with water 
heaters (refer to exemption 32 – repair, 
maintenance, and replacement). 

• Repair or maintaining solar collectors. 

• While repairing his existing (open-
vented) storage water heater, the 
homeowner decides to replace the 
existing wood burner and wetback 
system. As replacing the wood burner 
and wetback is not considered to be 
repairs or maintenance, the building 
work requires a building consent.

Reference: 
‘Building work that does not require a building consent’ Part 2 of the MBIE Guidance document.
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Schedule 1 Building work for which building consent not required

Part 2 Sanitary plumbing and drainlaying carried out by person authorised 
under Plumbers, Gasfitters, and Drainlayers Act 2006

Water heaters
37   Replacement of open-vented water storage heater connected to 

supplementary heat exchanger

  The replacement of any water-storage heater connected to a solid-fuel heater or 
other supplementary heat exchanger if the replacement—

 (a) is a comparable open-vented water storage heater; and

 (b)  is fixed in the same position, and uses the same pipework, as the replaced 
water storage heater. 

What section 37 means
• This exemption enables an authorised person to replace open-vented water storage 

heaters associated with existing supplementary heat exchangers (e.g. wetbacks or solar 
collection panels). The replacement water storage heater must be comparable and in the 
same position.

Examples of where a section 37 
exemption could apply

Examples where building consent 
is required

• Open-vented water storage heater  
with solar collection Replacing an  
open-vented water storage heater with 
an open-vented water storage heater 
(e.g. electric to electric, gas to gas, 
electric to gas, or gas to electric) in the 
same position, using the same pipework 
and connected to solar collectors. 

• Replacing an open-vented water 
storage heater with a valve-vented 
water storage heater. As the water-
storage heaters are not comparable,  
a building consent will be required. 

• Replacing and relocating an open-
vented water storage heater and 
reconnecting it to the existing wood 
burner with a wetback. As the replaced 
water storage heater will not be fixed in 
the same position, a building consent  
is required. 
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Examples of where a section 37 
exemption could apply

Examples where building consent 
is required

• Open-vented water storage heater with 
wetback Replacing an open-vented water 
storage heater with another open-vented 
water storage heater in the same position, 
using the same pipework and connected 
to a solid-fuel heater wetback.

• Open-vented water storage heater 
with heat pump Replacing an external 
water storage heater with a heat pump 
water storage heater (e.g. replacing an 
open-vented water storage heater with 
another open-vented storage heater) 
in the same position, using the same 
pipework and connected to a heat pump.

• Replacing an open-vented water 
storage heater and adding a wetback 
where there was no wetback before. 

• Adding a roof-mounted solar collection 
panel which will be connected to  
an existing open-vented water  
storage heater. 

Reference: 
‘Building work that does not require a building consent’ Part 2 of the MBIE Guidance document.

Study Notes
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Schedule 1 Building work for which building consent not required

Part 2 Sanitary plumbing and drainlaying carried out by person authorised 
under Plumbers, Gasfitters, and Drainlayers Act 2006

Water heaters
38   Replacement or repositioning of water heater that is connected to,  

or incorporates, controlled heat source

  The replacement of any water heater (including the repositioning of an existing  
water heater) if the replacement water heater is connected to, or incorporates,  
a controlled heat source or, if connected to or incorporating more than 1 heat  
source, 2 or more heat sources all of which are controlled. 

What Section 38 means
• This exemption enables an authorised person to replace and/or reposition an existing 

water heater (of any type), as long as all the heat sources of the replaced or repositioned 
water heater are controlled. This exemption will not apply if a water heater has a heat 
source that is not controlled (e.g. a wetback connected to a solid-fuel heating appliance, 
or a solar thermosiphon system). A controlled heat source has controls or devices that 
ensure the water temperature in the storage tank is no greater than 90°C. 

• ALERT: If the proposed scope of the building work is outside the scope of this or 
any other exemption (e.g. adding solar collectors to an existing water storage heater, 
which has provision for solar connection and is not being replaced or repositioned), 
we suggest that you consider applying to the council for an exemption 2. The council 
can then decide whether or not it will require a building consent. Before doing this, 
we recommend that you talk to the council to gauge whether or not it is prepared to 
exercise its discretion under exemption 2 on your project. 

• Any repair or maintenance of part of a water heater (which may include the replacement 
of a component of the water heating system) falls outside the scope of this exemption. 
Exemption 36 deals with repairs or maintenance of part of a water heater. 

• Replacing a hot water cylinder which is connected to an existing wetback falls outside 
this exemption (refer to exemption 37 for open-vented systems).
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Examples of where a section 38 
exemption could apply

Examples where building consent 
is required

Water storage heaters

• Replacing an existing valve-
vented water storage heater with a 
thermostatically controlled valve-vented 
water storage heater (e.g. electric to 
electric, gas to gas, electric to gas,  
or gas to electric). 

• Repositioning an existing valve-vented 
water storage heater that has  
a controlled heat source. 

• Replacing an existing open-vented 
water storage heater with a valve-
vented water storage heater that has  
a controlled heat source.

• Repositioning an open-vented water 
storage heater, when in the new  
position it is connected to a controlled 
heat source. 

Solar water storage heaters

• Replacing and/or repositioning an 
existing water storage heating system 
comprising a water storage heater that 
includes controlled solar collectors. 

• Replacing or repositioning an existing 
electric or gas water storage heater 
with a water storage heater system that 
includes controlled solar collectors. 

• Adding a solar collector to an existing 
water storage heater (even if the 
existing water storage heater has 
provision for solar connection).  
A building consent is required  
because this exemption only covers 
replacement or repositioning of existing 
water heaters. 

• Adding a wetback (not a replacement 
wetback) connected to a water storage 
heater. A building consent is required 
because this exemption only covers 
replacement or repositioning of existing 
water heaters. Also the wetback is an 
uncontrolled heat source. 

• Adding a split heat pump (not a 
replacement split heat pump) to an 
existing water storage heater. A building 
consent is required because this 
exemption only covers replacement or 
repositioning of existing water heaters.
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Examples of where a section 38 
exemption could apply

Examples where building consent 
is required

Heat pump water storage heaters

• Replacing a water storage heater with  
a heat pump water storage heater.

• Replacing and repositioning an internal 
water storage heater with an external 
heat pump water storage heater. 

• Replacing an external water storage 
heater with an external heat pump  
water storage heater. 

Instantaneous water heaters 

• Replacing or repositioning an 
instantaneous water heater that is 
thermostatically controlled.

• Replacing an existing storage water 
heater with a gas instantaneous  
water heater.

Reference: 
‘Building work that does not require a building consent’ Part 2 of the MBIE Guidance document.
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In addition to using schedule above that provides guidance of what and what is not 
consented work, reference should also be made to section 112 of the Building Act 

112 Alterations to existing buildings
(1)  A building consent authority must not grant a building consent for the alteration of an 

existing building, or part of an existing building, unless the building consent authority is 
satisfied that, after the alteration,—

 (a)  the building will comply, as nearly as is reasonably practicable, with the provisions 
of the building code that relate to—

  (i) means of escape from fire; and

  (ii)  access and facilities for persons with disabilities (if this is a requirement in 
terms of section 118); and

 (b) (i)  if it complied with the other provisions of the building code immediately before 
the building work began, continue to comply with those provisions; or

  (ii)  if it did not comply with the other provisions of the building code immediately 
before the building work began, continue to comply at least to the same 
extent as it did then comply.

Using the information above determine what work must be carried out in the following examples.

Study Notes
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Example 1: 

Below is a diagram showing an existing low pressure, open vented, hot water cylinder 
installation feeding fixtures within a dwelling. The cylinder was installed when the dwelling 
was constructed in 1973.

(a) The element in the hot water cylinder has blown and needs replacing.

Which of the following actions must be taken?

Action Required

Yes No

Application made for a building consent.

A new element fitted that complies with the energy 
rating and durability requirements of the building code.

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

Tempering valve installed on hot line feeding personal 
hygiene fixtures must be installed.

NB: A plumber must have the relevant qualification and authorisation from the Electrical 
Workers Registration Board to connect and disconnect the electrical supply to a 
water heater.
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(b) The shower mixer is leaking and needs to be replaced.

Action Required

Yes No

Application made for a building consent.

A new shower mixer that complies with material and 
durability requirements of the building code needs to 
be fitted.

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures must be installed.

A tempering valve must be installed to the hot water 
pipe feeding the shower. 

Any wall linings or water proofing membranes not 
compliant with the current building code must be 
modified.

(c)  The vanity basin in the bathroom is being replaced and moved to the opposite side of 
the bathroom and new tapware will be fitted.

Action Required

Yes No

Application made for a building consent.

The new vanity and tapware must be constructed 
from compliant materials and installed at the correct 
height and/or distances from surrounding building 
components.

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures.

A tempering valve installed to the hot water pipe 
feeding the vanity.
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(d)  A new hand basin is being installed in the WC so that customers can easily wash their 
hands when the main bathroom is in use.

Action Required

Yes No

Application made for a building consent.

The new basin and tapware must be constructed 
from compliant materials and installed at the correct 
height and/or distances from surrounding building 
components.

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures.

A tempering valve installed to the hot water pipe 
feeding the basin.

(e)  The hot water cylinder is leaking and needs to be replaced with a new, low pressure, 
open vented cylinder.

Action Required

Yes No

Application made for a building consent.

The existing cylinder is removed and the new cylinder 
installed.

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures.

A safe tray fitted under the new hot water cylinder.
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(f)  The existing hot water cylinder is being replaced with a mains pressure hot water cylinder.

Action Required

Yes No

Application made for a building consent.

The existing cylinder is removed and the new cylinder 
installed.

A new valve train fitted to the inlet of the cylinder 
including a filter, non return and cold water expansion 
valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures. 

A safe tray fitted under the new hot water cylinder.

(g) Installing new uncontrolled heat sources such as solar or wetback heating
systems to the open vented hot water cylinder.

Action Required

Yes No

Application made for a building consent.

The installation of the uncontrolled heat source 
completed compliantly. 

A new valve train fitted to the inlet of the cylinder 
including filter, non return and cold water expansion 
valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures. 

A safe tray fitted under the new hot water cylinder. 
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ANSWERS
(a) The only action required is to replace the faulty element.

(b) The only action required is to replace the faulty shower mixer.

(c)  The pipework must be moved and the replacement vanity and tapware installed. This 
is more than a simple maintenance job. The vanity is a personal hygiene fixture and the 
hot water pipework has been altered. A tempering valve must be installed to supply 
hot water to the vanity (it may be preferable to temper the hot water to all outlets within 
the dwelling.

(d) This is an additional fixture, as no basin was installed in the WC previously.

 A building consent will be required.

  The new basin installation will need to comply with the building code, including being 
supplied with hot water at a safe temperature. 

  This will require a tempering valve to be installed on the hot water pipework feeding  
the basin, it is not necessary to install the tempering valve to service all personal 
hygiene fixtures in the dwelling (however this should be encouraged and may be  
just as economical).

(e)  A building consent is not required for this scenario. Although it would be highly 
advisable to add a cold water expansion valve and a tempering valve to the installation, 
making it more economical, safer, and increasing the likely life span of the new cylinder 
as well as installing a safe tray (even if a drain cannot be run) to contain any leaks  
that may occur in the future and prevent damage they are not a legal requirement,  
the installation will be no less compliant than before work began.

(f) The installation of the new cylinder is no longer simple maintenance job. 

  A building consent is required and the new installation must meet the requirements 
of the current building code. Special consideration needs to be made before work is 
commenced to ensure that drain pipes from relief valves (and safe trays if required 
by the BCA) can be installed to convey water to a suitable outfall, especially where 
cylinders are installed internally above a concrete pad foundation.

(g)  A building consent is required when installing and/or replacing an uncontrolled 
heat source on a hot water system and the installation must be compliant with the 
building code.

  The cylinder will need to be replaced with a unit purpose built for a wetback installation 
and the installation of the cylinder must be compliant, including valve train, safe tray, 
restraints, and venting etc. A tempering valve must be installed and is especially 
important given the high temperatures that are achievable with this type of installation.
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EXAMPLE 2
Below is a diagram showing an existing low pressure, open vented, hot water cylinder 
installation that is connected to a solid wood fire and delivers hot water to fixtures within  
a dwelling. The wetback was installed when the dwelling was constructed in 1973.

(a) The wood burner and wetback is being replaced and connected to the existing cylinder. 

Action Required

Yes No

Application made for a building consent.

The installation of the uncontrolled heat source 
completed compliantly. 

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures. 
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(b)  The hot water cylinder has developed a leak and needs to be replaced. The replacement 
cylinder is of the same type as the original cylinder.

Action Required

Yes No

Application made for a building consent.

The installation of the uncontrolled heat source 
completed compliantly. 

A new valve train fitted to the inlet of the cylinder 
including a cold water expansion valve.

Seismic restraints fitted to the cylinder.

A tempering valve installed on hot line feeding all 
personal hygiene fixtures. 

ANSWER
(a)  The installation of the un-controlled heat source will require a building consent and 

must be compliant with all relevant sections of the building code, as the wood burner 
creates a fire risk in the property smoke alarms will need to be installed if there were 
none previously (providing for means to escape from fire is excluded from Section 112 
of the Building Act). 

  The installation of a tempering valve is highly recommended in this situation and the 
customer should be encouraged to install one if at all possible. Uncontrolled heat 
sources can achieve dangerous water temperatures. However, as the competed work 
will be no less compliant with the building code than the original installation there is no 
legal requirement to include a tempering valve in the installation. 

(b)  The installation of the replacement cylinder must be compliant, requiring the cylinder  
to be seismically restrained and if possible a safe tray and drain to be installed.

  Being connected to an uncontrolled heat source and the very real possibility of 
extremely hot water temperatures being achieved; every effort should be made  
to install a tempering valve. Even if the connection points on the cylinder are in the 
same location and the pipework does not require modification the risk of harm to  
the occupants of the building is too great to supply untempered water to the outlets.

  The manufacturer’s instructions should also be referred to when completing an 
installation and are likely to require a tempering valve to be included in the installation.
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Tempering Valves
There has been a lot of discussion regarding tempering valves over the years including:

Are they reliable? 
Are they necessary? 
When must a tempering valve be installed when working on existing installations?

A tempering valve (or some other method 
of ensuring hot water is delivered at a safe 
temperature) has been a requirement for nearly 
30 years now.

Understandably when the requirement was first 
introduced there was some resistance due to the 
additional cost and labour involved installing an 
additional valve. Adding to the poor reception at 
that time were issues regarding reliability, many 
valves were returned to the manufacturers as 
they had been identified as faulty. 

The returned valves may or may not have actually been faulty; certainly some of issues were 
likely due to incorrect installation, which sadly still occurs to this day.

Tempering valves are now common place and instances of faulty valves are a rare occurrence. 
However there are still some older existing installations that have not yet had a tempering 
valve added

Scalds and burns from hot water continue to cause severe injuries and in some cases death. 

Over 80% of burn injuries that require treatment occur by accident when the person is 
intending to bathe and usually in their own home. Young children and the elderly are 
especially at risk due to more sensitive skin and slower reaction times.

These burns have a high physical 
and emotional cost to the victims 
and their families, as well as 
the significant financial cost 
for treatment.

Tempering valves (or other suitable 
method for controlling the water 
temperature delivered to outlets) 
are our best option for protecting 
people from unnecessary stress 
and harm. Customers should 
always be encouraged to have  
a tempering valve fitted to their  
hot water supply.
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Sewage treatment and effluent disposal
Human waste (sewage) contains many harmful bacteria that, if not disposed of correctly, 
can cause severe illness and pollute soil and water ways. To lower the number of harmful 
bacteria and reduce the risk of illness the waste must be treated and disposed of correctly. 

In many urban areas throughout New Zealand foul water drains discharge sewage into a 
network of sewers where it travels to a treatment plant and is disposed of. However in some 
areas (especially rural) this is not available and another suitable method to dispose of the 
sewage is required.

How can harmful bacteria be eliminated?
Disinfectants, bleaches and other chemicals could be used to ensure the 
harmful bacteria in human sewage does not survive and cause disease, 
however this process would be very expensive and the chemicals used 
would also cause pollution.

The preferred and time tested option is to provide for the natural 
processing of sewage by microbes and bacteria that can digest and 
breakdown the sewage and lower the numbers of harmful bacteria to much safer levels.

Helpful bacteria versus harmful bacteria.
There are many different species of harmful bacteria (pathogens) that can 
cause sickness and disease which are found in sewage.

There are many other species of beneficial bacteria that will breakdown sewage and 
consume the harmful bacteria, resulting in safer effluent being discharged from the system.

The species of bacteria found in a sewage treatment system fall into two main categories. 

Anaerobic – meaning that the bacteria do NOT require oxygen to survive. 

And

Aerobic – meaning that the bacteria DO require oxygen to survive. 

Anaerobic bacteria are good at breaking down the solids in sewage, but have 
little effect on the harmful bacteria.

Aerobic bacteria further breakdown particles in the effluent, converting the effluent into 
carbon dioxide and water which are harmless to humans.

Choosing a treatment system
There are many different systems available that allow for the treatment and disposal of 
sewage onsite. They fit into two main categories, primary and secondary. 

It is important to note that whichever system is being considered the local Regional Council 
along with input from the local territorial authority will have the final say on whether the 
proposed system is suitable for the area.
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Some areas of the country have very few restrictions on the type of system allowable where 
as other authorities are very specific, some local authorities go as far as specifying which 
makes and which models are permitted in the area to protect their particularly unique or 
fragile eco-systems and environments. 

As the treatment systems become more advanced, to improve the quality of the effluent 
produced, the cost of the system may increase, both in initial investment and running costs. 
Much of this increase in cost can be offset by taking into account the following.

With multi-chamber systems for example the quality of the effluent is improved. This allows 
drip lines to be used which are much quicker and easier to install, repair and replace. 
Without the need for excavation equipment (especially for future remedial work) site access 
when installing driplines is much less likely to be an issue than with a trench disposal system.

It is commonly required for a property to have land provided in reserve to install a replacement 
effluent disposal field when the original field has reached capacity and fails. A trench effluent 
system is likely to require the reserve land to be the same size as the original field where as 
with a drip line effluent disposal system the reserve land requirement is closer to 50%. 

The better the quality of the effluent the more options are available for effluent disposal field 
construction, many of which are quicker and easier to install and in some cases can be used 
for garden irrigation reducing the amount of fresh water required.

Effluent fields disposing of waste from an aerated system are permitted to be installed 
closer to other waterways (overland flow paths, open stormwater drains, creeks/streams/
ponds, wells/bores) than a trench system fed by a septic (primary treatment) tank.

Although an advanced system will need regular checks and servicing (approximately 
6 monthly) of the pump and other mechanical components etc, which may look like more 
maintenance, when compared to the replacement of a failed effluent field on a septic system 
the regular checks are cost effective.

The more solids that are digested and broken down by the bacteria in the tank the slower 
the sludge level will rise to a point that it needs to be emptied. Some systems may need to 
be emptied every 3 years; other systems can take 10-15 years before emptying is required. 

Treatment systems can struggle when there are high fluctuations in the amount of waste 
being produced (for example holiday homes). The bacteria colonies in the system grow in 
relation to the food supply and when the amount of sewage increases quickly the bacteria 
colonies struggle to grow quickly enough to digest the additional waste. Ensure the system 
and the installation of the effluent disposal field, including the soil type available, is capable 
of providing adequate treatment in this situation.
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Keeping the system healthy
There are a few practices that will help 
ensure a sewage treatment system 
works correctly.

The following should not be discharged  
into the septic tank. 

Chemicals – paint, bleach, oil, pesticides, herbicides, automobile fluids etc. 

 Antibiotics – They are designed to kill bacteria.

Large amounts of food waste – especially food waste disposal units. 
Although food scraps don’t harm the septic tank environment they do 
increase the load on the system. It is estimated that an installation with a 
food waste disposal unit included increases the suspended solids within 
the tank by 40 – 90%, and an increase in scum products of 70 to 150%.

With these increased amounts, the capacity of the septic tank should be 
increased to contain the waste for a longer period of time, allowing the 
fats and solids to separate fully before the effluent is discharged to the 
disposal field. Also the tank will need to be emptied more often than if a 
food waste disposal unit was not included. These two measures will help 
prolong the life of the system. Coffee grinds and large amounts of milk 
are also not recommended.

Water softeners – Adding Sodium bicarbonate to hard water (high 
calcium carbonate content) will soften the water which has benefits, 
for example soap lathering more easily and less staining of fixtures, 
however Sodium bicarbonate can interfere with the growth of the 
bacteria in the tank.

Non-biodegradable products – Nappies, sanitary 
products, condoms etc.

 Consider using tank friendly toilet paper and 
cleaning products.

Stormwater – As with any foul water system, keep the stormwater drains separate. 
Stormwater is already clean and does not need treating. Large amounts of fresh water going 
through the septic system will stir up the layers within the tank and push the foul water 
through the tank before it has separated and been treated. The extra stormwater will also 
place an extra load on the disposal field. 

Surface water and ground water – As well as keeping rainwater out of the system, 
excessive surface and ground water can interfere with the soils ability to absorb effluent. 
Methods of protecting the effluent field from flooding are explained in the effluent 
disposal section.
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Primary Treatment
Single Chamber septic tanks
Single chamber septic tanks are the most basic of solutions to dispose of sewage onsite 
and have been used for many years.

The waste enters the tank at one end and as the waste travels through the tank any solids 
will sink to the base of the tank and create a sludge layer. Fats, oils, and grease (FOGS) and 
other low density contaminants will float to the top and create a layer of scum. This leaves a 
middle layer of relatively clear waste water known as effluent. 

Septic tanks are just that “septic”, meaning they have high numbers of harmful bacteria. 
Although the waste is separated into the three layers (solids, effluent, and scum) the 
numbers of harmful bacteria are not significantly reduced within the tank. 

Aerobic bacteria are needed to achieve this, but they need oxygen to survive which is not 
available in a standard septic tank. To treat the sewage and lower the harmful bacteria count 
a septic tank must be connected to a well-constructed effluent field. This disperses the 
liquid (effluent) over a relatively large area and the aerobic bacteria that lives in the soil can 
begin to digest and neutralise the harmful bacteria. 

Construction methods and options of effluent fields are covered later in this topic.
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Notice that the septic tank systems illustrated includes:

•  A tee or baffle on the inlet – to slow down the flow rate of the incoming liquid and reduce 
the chance of previously separated sludge and scum from being disturbed and mixing 
with the effluent again. It will also stop waste flowing directly through the tank from the 
inlet to the outlet due to the speed of the discharge when fixtures are in use.

•  A tee or baffle on the outlet (often with a filter) – to stop products in the scum layer being 
discharged to the effluent field where it can clog up the small outlets designed to allow 
the effluent to slowly seep into the surrounding soil.

Determining the required size of a septic tank 
New Zealand Building Code clause G13/VM4 permits the use of information provided by 
standard AS/NSZ 1547 to design and install on-site domestic waste water systems. Your 
local authority may also provide or recommend documents for this purpose.

The capacity of a septic tank is measured from the base of the tank to the invert level of 
the outlet.

Sizing is primarily based on the occupancy (number of people) the tank will serve. Firstly 
to ensure the waste is contained for a sufficient period of time to allow the separation and 
settlement of solid particles and secondly to provide enough storage space for sludge and 
scum so that the tank does not require emptying too often.

Other considerations that affect the capacity are the climate, (bacteria growth is slowed in 
cold climates and reduces the speed in which sludge is broken down), and the type fixtures 
and appliances are connected. Connecting kitchen waste disposals, baths, high water 
use appliances such clothes washing machines increases the amount of discharge to the 
septic tank. 

Choosing not to install a bath within the dwelling, and/or installing low water use fixtures 
and appliances reduces the amount of waste requiring treatment.

Over time the amount of solids and scum stored in the tank will reach a point where the  
tank will need to be emptied (usually by a truck with specialised pumping equipment  
and a storage tank) and the sludge and scum taken to a waste water treatment facility.  
In a correctly designed system this may need to be done approximately every 3 to 5 years. 
Longer times are always preferred, both from a convenience and economic point of few,  
and because emptying a tank too often disrupts the growth of the anaerobic bacteria 
colonies which slows the rate that the sewage is broken down. With careful use a septic 
tank may only need desludging every 5 to 8+ years.
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Dual (or more) Chamber Septic Tanks
A variation on the single chamber septic tank above. The addition of another baffle of baffles 
allows the effluent to reach higher quality by further reducing the speed and disturbance 
caused by waste flowing through the system. The more contaminants that are allowed to 
separate from the effluent before it is discharged from the outlet the longer the life span of 
the disposal field. 

Another benefit of having a secondary chamber is that waste from fixtures unlikely to have 
many solids (such as basins and showers) can be discharged directly into the second 
chamber, eliminating the chance of that waste stirring up already separated sludge and 
scum from other fixtures such as the toilet and kitchen sink which will discharge into the 
first chamber.

Outlet filters
Any component that can be added to the installation to remove 
contaminants and increase the quality of the effluent will help prolong 
the life of the effluent disposal field. Over time small particles that 
remain floating in the effluent or unseparated FOGS (fats, oils and 
grease) will block the outlet ports of the effluent pipework and fill up  
air spaces in the soil preventing effluent from being able to soak away. 

Installing a filter at the outlet of the tank will prevent excess solid 
particles entering the effluent disposal field. Filters will require regular 
maintenance to clear collected particles and allow clear effluent to 
pass through.
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Questions

Answer the following questions. 

1.  Which codes and standard provide requirements and guidance for the design and 
installation of on-site sewage treatment?

 

2.  Why are sludge and scum separated from liquid effluent before it reaches the 
disposal field?

 

3.  What products can interrupt the process of sewage treatment if they enter the 
treatment system?
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Secondary treatment
Aerated Wastewater Treatment Systems
Many advances have been made to 
assist the aerobic bacteria to grow and 
lower the numbers of harmful bacteria 
in the effluent more quickly and reliably 
than had been achievable with a 
traditional septic tank system.

To do this a method of introducing air 
(oxygen) into the tank/effluent to create 
an environment where beneficial aerobic 
bacteria can survive and begin treating 
the effluent reaches the disposal field. 

There are many makes and models of system available to achieve this using one of the 
following methods:

Method 1
This method involves injecting air  
into the liquid in the tank. It can be 
achieved in a variety of ways. With  
the use of air diffusers/ jet aerators  
or aspirated propellers.

Air diffusers/jet aerators are made from 
panels or tubes with holes submerged  
into the tank. A pump attached to the inlet 
of the tubes pushes air out through the 
holes keeping the effluent oxygenated.

The size of the holes and the volume of air 
the pump moves are of precise and tested 
quantities to ensure the maximum efficiency of the system.

If the holes are too small they can be susceptible to blockage by the settling particles in the 
sewage. If they are too big the oxygen at the centre of the bubble is wasted as the bacteria 
are unable to access and absorb that oxygen before the bubble has reached the surface, 
this reduces the efficiency of the system and results in higher than required electricity costs.

Another similar method is an aspirated propeller which incorporates a hollow shaft attached 
to a motor. As the motor spins the shaft a vacuum is created which causes a venturi-type 
effect, forcing air down the shaft and into the liquid at the base of the tank.
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Method 2
This process incorporates panels that are rotated or lifted in and out of the sewage at 
regular intervals. The panel is made from a material allows the bacteria to stick to it and grow.

When the panel is submerged the beneficial bacteria gather the food (harmful bacteria) 
required, when the panel is lifted the bacteria have access to the air/oxygen that it requires 
to start digesting the food.

The process is continuous and the sewage is progressively treated throughout the cycle.

As the colonies of bacteria grow and are no longer able to support their own weight on the 
panel they fall off and join the other settled solids (sludge) at the base of the tank. More 
colonies of beneficial bacteria grow on the panels to replace them.

It may be possible to retrofit one of the above aeration methods to an existing septic tank. 
An advantage of this type of retro fit is that more aerobic bacteria will be discharged into the 
effluent field and may help break down any build up that has occurred in the field.
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Questions

Answer the following question. 

1.  What is the benefit of including aerobic bacteria before the effluent is discharged to the 
disposal field?

Multi Chamber Aerated Wastewater Treatment Systems (AWTS)
Sewage treatment system manufacturers have designed systems that incorporate all of the 
components shown so far into one complete unit, requiring a drainlayer to simply connect 
the foul water drain to the inlet of the system and an effluent disposal solution to the outlet.

These systems provide high quality effluent with very small amounts of suspended solid 
particles, increasing the options available for the construction of effluent disposal systems. 

The process of a typical multi chamber system will include:

Raw sewage being received into a septic chamber, which allows for the separation of sludge 
and scum from the effluent; and for the anaerobic bacteria to begin breaking down the solids.

The effluent will then pass through a filter to prevent any large particles that have not 
separated from continuing through the system.

The next chamber will include an aerator to introduce air and oxygen into the effluent.

The effluent will then pass through a series of ‘biomass filters’ these filters are designed  
to allow colonies of aerobic bacteria to grow and digest the effluent as it passes through.

A chamber consisting of lamella plates (solid plates installed on an incline) trap any 
remaining solid particles. The solids will hit the plates as it travels and slide down to the 
bottom of the chamber (from there the solids can be pumped back into the first chamber  
to be broken down by the anaerobic bacteria), leaving high quality effluent to travel through 
to the outlet of the chamber.

The final chamber is for storage of the effluent, when this chamber reaches capacity the 
effluent is pumped out to the effluent disposal system.
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Questions

Answer the following question.

1. What is a bio-mass filter?

Effluent disposal
After the sewage has been through a treatment system, the resulting waste will need to 
be disposed of. Separated sludge and scum will need to be collected and transported 
to a sewage treatment facility at regular intervals, the liquid effluent could also be stored 
and transported to a suitable disposal facility, but it is possible, and more economical, 
to dispose of the liquid effluent onsite. 

The choice of disposal system must be compatible with the treatment system used and 
must be designed taking into account the expected flow rate and the soil type available  
on the property.

Testing of the soil is required to determine the long term acceptance rate (LTAR) for the 
soil conditions.

Gravity systems
Traditional Single and dual chamber septic tanks discharge to the effluent field using gravity, 
as waste enters the inlet of the tank, effluent is forced through the outlet and into the 
effluent field.

An advantage of a gravity system is that it is not reliant on electricity to deliver the effluent to 
the field and there are no costs involved in installing and supplying electricity to the system.

This type of field is constructed by digging a shallow trench or series of trenches to the 
required dimensions for the expected flow rates.

In the past earthenware field tiles were installed in the trench to provide a pathway for the 
effluent through the field. Field tiles are short lengths (300-400 mm) of 100 mm earthenware 
pipe the joins between each tile is not sealed to provide space for the effluent to soak into 
the soil.



Plumbers Gasfitters and Drainlayers Board 2020 – Topic 4: Sewage treatment and effluent disposal

© Plumbers Gasfitters and Drainlayers Board 2020   51

Advances in materials and construction methods now see gravity trenches constructed 
using plastic pipe that has slots along its length to allow effluent to escape. The material 
used in construction and backfilling of the trenches has also improved over the years.

The inclusion of aggregate rock surrounding the pipe allows space for air and aerobic 
bacteria to access and treat the effluent before it soaks into the surrounding ground; filter 
cloth is placed above the aggregate to prevent the top layer of soil being washed into 
the aggregate. 

The soil type is of the utmost importance when deciding where to install a trench effluent 
field. The soil must have good drainage properties without allowing the effluent to travel 
through the soil too quickly. The aggregate must be sized to comply with the consent 
authorities requirements and be free from fines/dust that may effectively seal the base  
of the trench (washing the aggregate before installation is recommended).

For a gravity system to operate and have the expected life span the pipework throughout 
the system must be installed correctly. The drains from the fixtures to the tank must be 
installed on a gradient (as per G13 or other solution) to ensure all waste is conveyed to the 
tank (not enough fall and the heavier solid material will not flow down the drain, too much 
fall and the liquid waste will leave the solid material behind). The pipework for the effluent 
field is installed almost level.
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The objective is to discharge effluent as evenly as possible over the entire disposal field. 
This prevents any one part of the field becoming overloaded and failing. When this occurs 
there is a possibility of creeping failure (as one section of the field fails the load is forced into 
another section, overloading that section until it also fails and so on). 

Care must be taken to install the effluent pipe with the slots on the side of the pipe, thereby 
maintaining a channel for the effluent to travel to the far end of the trench(es) before it starts 
to soak into the soil. 

If not the first section of the disposal field will be under near constant load and have 
little chance to dry out and recover (starting creeping failure of the field) as shown in the 
image below. 

Another undesirable outcome is that the far end of the field will only receive effluent in 
times of high flow, resulting in the bacteria colonies in those areas not having enough food 
to sustain themselves during low flow, and reducing to a point where they are too small to 
effectively process high flow when it occurs. 
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Dosing Systems
Installing a submersible pump or siphon dosing system to a 
standard single or dual chamber septic tank will improve the 
efficiency and life span of an effluent field.

A chamber fitted with a submersible pump or siphon system 
will store the effluent until a set level is reached. At that time all 
of the contents of the pump or siphon chamber is discharged 
into the disposal field at one time. This forces it to travel further 
through the disposal field, spreading the load evenly across 
the whole installation. Another benefit is that there is a longer 
period of time between discharges for the field to absorb the 
effluent and recover before the next dose.

The pump can force the effluent through a smaller diameter 
pipe (25 mm) installed within the slotted pipe (100 mm) of 
a trench effluent field to help ensure all parts of the field 
receive effluent.

Questions

Answer the following question.

1. What are the pros and cons of a trench effluent system?
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Protecting effluent fields from surface and ground water.
When choosing a location for the disposal field it is preferred to select an area that is 
not prone to flooding or ponding in heavy rain. This will reduce the soils capacity to 
absorb effluent.

Protecting from surface water
Where the disposal field is installed in 
a flow path for surface water a trench 
to divert stormwater away from the 
disposal field should be incorporated 
into the design.

Protecting from ground water

Sand mound systems (Wisconsin mounds)
In areas where the water table level is high, or the soakage rate (LTAR) of the soil is 
particularly slow a sand mounding system can be installed.

This process effectively builds a similar system to the trench effluent system but above 
ground level.

With good quality soil placed above the normal ground level and surrounding the effluent 
pipe the effluent soaks into the soil in all directions allowing it to be filtered and evaporated 
by heat from the sun and from wind blowing over the field and the top of the mounds. 
Preventing the effluent from sitting on the original ground level and creating a bog.
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Evapo-transpiration systems (ETS)
This type of effluent field is constructed by filling a 
trench with materials that have high absorption and 
filtering properties (stone aggregate and sand) so that 
they surround the effluent pipe. A 100 mm layer of 
topsoil is used to cover the trench and a selection of 
highly absorbent plants is planted into the soil. The 
plants will use the effluent to grow, transforming the 
effluent into water which is then evaporated through 
the plants leaves.

This system uses the evaporation method described 
in the sand mound system together with the natural 
transpiration process of plant material. Transpiration is 
the process of plants absorbing the moisture through the roots and releasing the moisture 
out through the leaves. Once the liquid has travelled through the plant it no longer contains 
any pathogens/bacteria that can cause harm to humans.

The type of plants used will vary depending on the local climate; some plants that are well 
suited for this purpose include cabbage trees, flax, and hosta, (take care not to use plants 
that are considered weeds in the area). There are many more available with a range of sizes 
to give a large scope for landscape design.

Avoid planting large trees with invasive root systems near the septic tank or disposal field. 
The roots can infiltrate the pipe through the drainage holes or get into the tank through any 
cracks that could appear over time, resulting in the system becoming blocked.

Edible root vegetables and plant crops that may be in contact with the effluent should not 
be planted due to the risk of contamination. Fruit trees can be planted as long as the roots 
will not cause a problem for the future.
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Drip-line irrigation systems
Unlike the options above which can be used with septic tank systems, drip lines can only 
be used with a multi chamber aerated wastewater system (AWTS) because the effluent 
produced is clear and free of large particles that could clog the system. The effluent will 
still contain a number of harmful bacteria and pathogens so careful installation must be 
completed by an authorised drainlayer to ensure the installation is completed correctly 
and safely.

Dripline irrigation systems are 
constructed from of a series of small 
bore hoses fitted with low flow (dripping) 
outlets along the lengths. Each length 
is fitted with a flushing tap to assist 
in cleaning out any film that develops 
within the hose causing blockages of 
the outlets. A pump fitted to the AWTS 
delivers the effluent to the driplines, 
forcing the effluent through the flexible 
hoses, allowing them to be installed up 
and over mounds and around bends. 

The hoses can be arranged in one of the following ways:

•  Buried 100 – 150 mm below the surface in good quality top soil.

•  Laid on the ground surface or on a mound and covered with bark or mulch.

This system is often blended with the 
mound and evapotranspiration systems 
turning an effluent disposal field into an 
attractive landscaping feature. With the 
flexibility of pipe used for drip lines they 
can be a useful way to irrigate orchards, 
reducing the amount of fresh water needed.

It is important that the lines are covered, 
to prevent harmful aerosols from being 
inhaled and to provide more filtering of the 
effluent and protects the dripline pipework 
from UV damage. Coverage (with bark for 
example) also increases the available surface area for evaporation to take place.

As with other disposal systems edible plants should not be planted with a drip line system, 
they can be suitable as a root watering system for orchard trees as the effluent will not come 
in contact with the fruit.
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Questions

Answer the following question.

1. What are the pros and cons of a drip-line effluent system?

Spray irrigation systems
Spray irrigation systems are large sprinkler units that project effluent over an area and have 
been used for many years in the dairy industry. Unfortunately, as mentioned previously 
human waste contains many disease causing bacteria that can cause severe illness.

For this reason spray irrigation on a domestic level is not permitted.

Some municipal situations may be permitted to use spray irrigation in situations where 
the effluent quality is closely monitored and no contamination of water or food sources 
can occur.
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Advanced sewage treatment systems (ASTS)
The results of the industry testing facility, the OSET Trials in Rotorua, would not seem to 
reflect that the testing results for systems labelled as Advanced Sewage Treatment Systems 
(ASTS) are any better than other secondary systems.

If fact in colder climates they can actually perform worse than other systems as the bacteria 
are affected by the cold in both sand bed filters and spray textile situations, the effluent can 
freeze seriously affecting performance.

Sand filters/packed bed reactors systems 
These systems take the high quality effluent produced by an aerated water treatment 
system and further treat it to a level where it can be used as a non-potable water source  
for toilet flushing, garden irrigation and vehicle washing. 

An aerated wastewater treatment (AWTS) system producing good quality effluent with  
very low amounts of suspended solids can be discharged into a reactor. A reactor is a 
well-constructed pit or tank filled with the correct type and grade of sand, peat, or a special 
textile that is bacteria friendly. The effluent produced by the AWTS must be of sufficient 
quality to be used with a reactor bed or the bed will quickly become clogged and useless. 
Reactor beds are designed to be a habitat for bacteria not to be used as a filter.

The effluent will soak down through this material being further treated by the aerobic 
bacteria before either soaking into the soil either directly under the reactor, discharging 
through a garden irrigation system or being stored as a non-potable water source.  
In some advanced systems the effluent is collected as it reaches the end of the material 
and pumped back to the inlet of the reactor to travel through again. In these systems the 
effluent will travel through the reactor many times, becoming very ‘clean’ before it reaches 
its final destination.

Reactor beds using a textile have a major advantage when it comes to maintenance 
compared to a sand filled reactor. The textile panels can be easily lifted removed and 
cleaned or replaced by hand if sub-standard effluent has been supplied to it, a sand filled 
reactor will required excavation and transport equipment to remove and replace the clogged 
sand material.

Sizing an effluent field
The design of an effluent disposal system requires a good knowledge of the ground 
conditions to be encountered. They may range from free running sand to clay soils. 
Variations to the ground may show layers or free draining gravels, alluvial soils or impervious 
layers of material.

Prior to design and installation, test holes need to be dug and AS/NZS 1547 consulted to 
determine the permeability and resultant loading that can be achieved per square metre of 
land. This may be expressed in litres/day/m2. Or more commonly mm/day
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Gravels may seem ideal however a fast flow rate will pollute the ground water as little 
treatment will take place. In these cases, sand filters or secondary treatment systems may 
be recommended.

Clay ground conditions may require various shallow or above ground systems utilising 
transpiration to supplement the slow soakage available.

In extreme cases holding tanks are installed, and all waste is collected and transported for 
off-site disposal.

The determining of acceptance rates of various locations and ground conditions is outside 
the scope of this topic. 

Other important disposal field considerations
Effluent disposal systems must be installed above the water table level of the property to 
avoid contamination of ground water and creaks, streams, bores, and wells in the area.

Disposal fields requires good quality soil, too much clay will not provide the necessary 
soakage to disperse the liquid, too sandy and the liquid will drain away too quickly 
and enter the ground water system before it has been sufficiently treated. Be aware of 
where any bores/wells or bodies of water used for recreation exist on the property or 
neighbouring properties. Together with the soil conditions of the site determine if the effluent 
likely to enter the ground water supply before it has be sufficiently filtered and therefore 
cause contamination. 

For the disposal field to perform correctly no traffic should be permitted to drive over the 
area. Traffic and stock will compact the field making the absorption and evaporation of the 
effluent more difficult as well as damaging the plants used for transpiration. Traffic over a 
disposal field should be limited to a ride on lawn mower sized vehicle.

The land being used for effluent disposal must not be used to grow edible crops or for 
recreation. Effluent fields are essentially contaminated with human waste and should be 
fenced off to prohibit humans and stock from gaining access.

Buildings must not be constructed over the disposal field (or on the land set in reserve for 
future field replacement. Driveways are prohibited over many styles of disposal field as 
they interrupt the evaporation process, however recent advances in technology and field 
construction (such as some advanced secondary treatment systems) means it may be 
possible to obtain approval from your local authority to install a disposal field under  
a driveway, greatly increasing the flexibility in field placement. 

All of the site clearances must also be achieved, for example minimum distances from 
boundaries, retaining walls, water courses etc.
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Increasing the life of the effluent field.
With all of the disposal field options mentioned 
there needs to be a balance between the amount 
of effluent being produced and ability for the soil 
to cope with the flow rate.

All disposal fields need time to soak up the 
effluent and recover. To assist with this the 
installation of a distribution box to divert effluent 
to different parts of the disposal field should also 
be considered. 

This allows different parts of the field to rest and recover while the effluent is processed  
in another area. 

Distribution systems may be automatic, using a pump and a sequencing valve to switch 
from one area of the effluent field to another as each dose is delivered. A manual system 
is a good addition to a septic tank and gravity trench system it is recommended that the 
direction of the effluent be changed in the distribution box every 3 to 6 months. 

Disposal field failure
Overtime a disposal field will reach a stage where it has processed as much effluent as 
possible and fail. This will occur quicker with septic systems especially if the tank is not 
emptied regularly enough and sludge reaches the height of the outlet.

Tell-tale signs
• Effluent ponding on the ground surface.

• Toilets and drains run slowly.

• There is a smell of sewage around the septic tank or disposal field.

• Drains are blocked and overflowing.
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Hazards
1. When a septic system fails the results can be very serious, including

• Risk of infection for people in the area.

• Risk of infection to pets and farm animals.

• Pollution of ground water and nearby water courses, streams etc.

• Pollution of wells and bore water supply.

• Flies, mosquitoes and rodents breeding.

Further information:
The following document provide acceptable solutions for the design and construction of  
on-site domestic waste water treatment units and are available as part of the suite of 
standards accessible through your trade login on the PGDB website:

AS/NZS 1546 – Part 1 Septic tanks, and Part 3 Aerated wastewater treatment systems

AS/NZS 1547 – On-site domestic wastewater management

The Auckland Regional Council Technical Publication No. 58 (TP58) On-site Wastewater 
Systems: Design and Management Manual also provides guidance. Although specific to 
the Auckland region information within the document could be useful in other areas of the 
country. (An update to TP58 is currently in draft form and can be found on the Auckland 
Regional Council website by searching GD06). 

Always check with the local authority for any documents or processes that are required for 
the area.

Study Notes



© Plumbers Gasfitters and Drainlayers Board 2020

Plumbers Gasfitters and Drainlayers Board 2020 – Topic 4: Sewage treatment and effluent disposal

62

Study Notes



© Plumbers Gasfitters and Drainlayers Board 2020

Continuing Professional 
Development (CPD) 2020

Topic 5: Testing installations for soundness



© Plumbers Gasfitters and Drainlayers Board 2020

Plumbers Gasfitters and Drainlayers Board 2020 – Topic 5: Testing installations for soundness

64

Testing Gasfitting
For soundness
New Zealand Building Code clause G10/VM1 advises that the acceptable way to test gas 
pipework is to use the methods described in AS/NZS 5601.1 Appendix E. 

AS/NZS 5601.1 gives four different tests that can be used to check that a gasfitting 
installation is free from leaks. Each test is suitable for a different situation.

Pipework Test
New installations of pipework must be subjected to a Pipework Test.

This test requires the gas supply meter or regulator to be disconnected or isolated from  
the pipework and all appliances must be disconnected or turned off at the appliance 
isolating valve.

The pipework should then be connected to a manometer and pressurised to either 7 kPa  
or 1.5 times the working pressure of the installation whichever pressure is the highest.

For example:

Installation working pressure Minimum pipework test pressure

1.5 kPa 7 kPa

2.75 kPa 7 kPa

4 kPa 7 kPa

5 kPa 7.5 kPa

10 kPa 15 kPa

The working pressure of the installation is the gas pressure available through the gas 
suppliers’ regulator on a reticulated supply, or the regulator connected to the cylinders  
(for example in a cylinder supplied LPG installation). The working pressure of the installation 
can be found by connecting your manometer to a test point on the outlet side of the supply 
regulator, checking the label on the regulator, or contacting the reticulated gas supplier.

Once the pipework is pressurised to the required level, a period of two minutes should be 
waited to allow the temperature of the pipework and the introduced pressurised air (or other 
suitable gas for testing) to stabilise.

The pipework must then maintain that pressure for a minimum period of 5 minutes.



Plumbers Gasfitters and Drainlayers Board 2020 – Topic 5: Testing installations for soundness

© Plumbers Gasfitters and Drainlayers Board 2020   65

Installation Test
Once the Pipework test has been completed the appliances can be connected to the 
pipework and any appliance isolating valves opened, then an Installation Test must be 
completed. This is performed in the same way as a pipework test (with the supply meter and 
regulator isolated or disconnected) however the pressures are reduced to prevent damage 
to the appliance or the appliance regulator.

An Installation test must be performed at 2 kPa or at the working pressure of the appliance. 
Whichever is the highest. The working pressure of the appliance can be found on the 
appliance rating/data plate.

For example:

Appliance working pressure Minimum installation test pressure

1.0 kPa 2 kPa

2 kPa 2 kPa

2.75 kPa 2.75 kPa

4 kPa 4 kPa

10 kPa 10 kPa

Again a period of two minutes should be waited to allow the temperature of the pipework 
and the introduced pressurised air (or other suitable gas) to stabilise.

The installation must then maintain that pressure for a minimum period of 5 minutes.

Leakage Test for existing installations
At times it may be necessary to check an existing installation to determine if any gas 
leak exists.

This can be achieved by following the procedure described in the Installation test above.

However, although it is not encouraged, there is some allowance for an existing installation 
to have a small pressure drop during a test of this type.

The allowable amount of pressure drop varies depending on the total volume of pipework 
that is being tested. The larger the volume of pipework in the installation the smaller the 
allowable pressure drop will be.
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For example:

Volume of pipe Volume converted 
to approximate 

metres of 15 mm 
copper pipe

Volume converted 
to approximate 

metres of 20 mm 
copper pipe

Maximum 
allowable pressure 
drop over 5 minute 

test period

5 litres 28 m 10 m 1 kPa

10 litres 56.5 m 20 m 0.5 kPa

15 litres 85 m 30.5 m 0.35 kPa

20 litres 113 m 40 m 0.25 kPa

30 litres 170 m 61 m 0.10 kPa

Finding a leak
If an installation fails to hold the required pressure during one of the tests described 
previously, the cause of the drop in pressure must be found and suitable repairs made.

Locating the source of the leak can be assisted by closing isolating valves within the system 
and opening them one at a time until the section of pipework or the appliance at fault 
is determined.

If the leak is suspected to be in the pipework of the installation, disconnecting or isolating 
all appliances in the installation and raising the pressure in the pipework (by means of an air 
compressor or other non-flammable compressed gas e.g. nitrogen) may allow for the leak to 
be heard and found more easily. 

If the leak appears to be coming from an appliance, or fittings downstream of the appliance 
isolation valve, the source of the leak can be found by applying a soapy water mixture 
to connections and components as described below in the final connection test, a gas 
detector may also be of use in locating the source of any gas leak. 

Final connection test
This test is required to check any joints, connections or parts of the installation that were 
unable to be tested using one of the methods above. Often this is the test point screw 
or joint where the test piece and manometer where connected to the installation for the 
previous tests mentioned.

The test is carried out at whichever pressure is available to the installation through the 
supply regulator. 

This requires the gas supply to be turned on and a soapy water mixture to be applied to  
the test point screw or final connection joint or any other area that is suspected as being  
a possible source of a leak.
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Note: The water/soap mixture must have an adequate amount of soap in the solution to 
allow it adhere to the connections, pipework and components to be effective.

The leaking pressure will cause the soapy water to bubble at the point of escape.

Once found, the source of the leak must be repaired and then whichever test was being 
performed when the leak became evident must be repeated to ensure the repairs have 
been successful.

Carbon monoxide testing
Carbon Monoxide is a risk when burning any type of fuel, including natural gas and LPG.

The risk is increases when:

•  The appliance is not installed correctly.

•  The appliance has not been regularly serviced. 

•  The appliance is faulty.

•  There is not enough ventilation to supply adequate oxygen for the appliance to maintain 
complete combustion.

•  The appliance is used incorrectly or for a purpose it was not designed for.

Carbon Monoxide is a poisonous gas which has no odour or colour and can make humans 
and animals unwell. Prolonged exposure will result in death.

The symptoms of carbon monoxide poisoning include headaches, nausea, drowsiness, 
chest pains and flu like symptoms. Anyone suspecting that they may have been exposed to 
carbon monoxide should get to fresh air as quickly as they can. If possible open windows 
and doors, turn off the gas supply to the appliance, and seek medical attention urgently.  
The appliance and its installation should be checked by a qualified gasfitter as soon 
as possible.

Carbon Monoxide Toxicity Levels:

•  – 0-1 ppm Normal Background level

•  – 9 ppm Maximum indoor air quality level

•  – 50 ppm Maximum concentration for continuous exposure in any 8 hour average level

•  – 200 ppm Mild headache, fatigue, nausea and dizziness

•  – 400 ppm Frontal headache, life threatening after 3 hours

•  – 800 ppm Death within 2 hour.

Carbon monoxide detectors are available in many different models to suit domestic and 
industrial situations. Portable battery powered models, as well as permanently installed 
mains powered models are available.
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The different models will work in one of three ways to detect carbon monoxide and sound 
an alarm to warn people in the area.

•  Biomimetic sensor: a gel within the detector will change colour when it absorbs carbon 
monoxide, this colour change triggers the alarm to sound.

•  Metal oxide semiconductor: When the silica chip included in the detectors circuitry 
senses carbon monoxide, the electrical resistance is lowered, and this change triggers 
the alarm.

•  Electrochemical sensor: Electrodes immersed in a chemical solution sense changes 
in the electrical current caused when the electrodes come into contact with carbon 
monoxide, causing the alarm to activate.

Flue gas testing and analysis
Testing the flue products produced by a gas appliance can give some very useful information 
regarding the safety and efficiency of an appliance. Flue gas analysis should be carried out 
on a correctly assembled appliance that has been running for a few minutes to ensure the 
appliance is warm and in normal working conditions. 

A thorough flue gas analyser will be able to give accurate readings of the levels of:

•  Carbon dioxide

•  Nitrogen

•  Water vapour

•  Oxygen

•  Carbon Monoxide

•  Sulphur

•  Solids (dust, soot)

•  and other pollutants.

A reading of the ambient temperature of the room and the internal flue temperature is 
also useful.

Small adjustments to the gas pressure, aeration, ventilation and air quality supplied to the 
appliance can affect the efficiency greatly. In a commercial or industrial environment, with 
large mega-joule burners, a small change in the efficiency can make a big impact on the 
cost of running the appliance and the amount of harmful emissions that are being expelled 
into the atmosphere.

Flue gas analysers are commonly portable, hand-held devices. Before use it is important to 
ensure the batteries in the analyser are adequately charged, that filters are cleaned/replaced 
and any water trap is empty. The flue gas analyser needs to be set to match the gas type 
(natural or LPG) before use.
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As flue gases will be drawn through the analyser and released from the device, it should 
only be used in well ventilated areas by a competent person. The analyser instructions 
including start up procedures and probe placement should be followed to ensure accurate 
measurements are taken, it is also important to have the analyser calibrated regularly to 
ensure it is operating correctly.

Flue gas analyser readings that are particularly useful are:

The carbon monoxide (CO) level:

This should be below 100 ppm (parts per million) air-free, readings higher than 100 ppm 
indicate that maintenance is required. Special attention should be taken of any unstable  
CO readings regardless of the level. An unstable reading could indicate that the CO level  
will continue to rise and become dangerous. 

CO of 400 ppm or above are considered very dangerous and repairs or maintenance must 
be carried out to prevent these high levels. 

For gas hobs, the CO levels can be checked at approx 300 mm (12”) above the top of the 
blue flame of the burner. Any readings above 9 ppm suggest there is a problem with the 
appliance or installation that requires investigation.

The Oxygen (O2) reading:

The oxygen level in the air we breathe and the air provided to a burner should be  
a constant 20.9%.

To work efficiently the burner should use as much of the oxygen provided to burn the 
fuel without risking increased the levels of CO. Unused Oxygen is often called excess air 
and in an efficient installation should be kept as low as possible in line with the appliance 
manufacturer’s instructions. Optimal O2 readings should be around 3-5%.

The carbon monoxide to carbon dioxide ratio (CO/CO2) reading:

The CO/CO2 ratio reading displayed by the analyser is found by dividing the CO level by the 
level of CO2 in the flue products.

Numbers below 0.004 indicates that the appliance is operating efficiently. Between 0.004 and 
0.008 would suggest the appliance needs to be checked or serviced. If the reading is higher 
than 0.008 the appliance should be turned off and checked and repaired before further use.

Flue Temperatures:

Measuring the flue temperature can also indicate if the appliance is running correctly.

Low flue temperatures may show that the appliance is running very efficiently with no 
wasted heat being discharged, however if the temperature is too low the flue gases may 
not travel far enough to be discharged from the terminal and corrosive condensation may 
develop within the flue.

If the flue temperature is too high this can indicate that there is a buildup of scale or soot 
within the appliance or that the battle or heat exchanger has deteriorated.
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Testing water supply pipes
Hot and cold water supply pipework must be tested to ensure there are no leaks before the 
pipework is concealed in trenches or behind wall linings.

Work that has been authorised by a building consent authority (BCA) will either need to be 
sighted by a consent authority inspector during the test or with permission from the BCA  
a signed document advising of the successful test could be supplied.

Work that is carried out without the need for a building consent from the BCA (such as 
alterations to an existing installation) should also be tested before connecting any new 
pipework to the system.

It is preferable to leave all pipework under test or connected to a pressurised water supply 
so that any damage that occurs during the installation of the wall linings and fixtures may be 
quickly discovered and repaired.

The New Zealand Building Code has many pre-approved acceptable methods that can be 
used to complete this testing. 

NZBC Clause G12 Water Supplies requires that both hot and cold water pipes to be 
filled with water and pressurised to 1500 kPa for at least 15 minutes without any signs of 
leaks. Any equipment, for example, fixtures, appliances, valves, water tanks, or storage 
water heaters, which may be damaged due to this extra pressure should be disconnected 
before testing. 

If the pipework installed is PVC-U (uPVC) (suitable for cold water only) Clause G12 allows for 
the pipe to be tested using the method described in Section 7 of AS/NZS 2032. When using 
this method solvent cement joints must be given 24 hours to fuse and harden before any test 
is completed (unless manufacturers’ instructions allow for a shorter time period). All required 
clips, supports and/or anchor blocks must also be installed before beginning the test.

The pipe must be filled with water, ensuring that all air is purged out. The pipe can then be 
capped and a suitable pump attached to increase the pressure as required to complete 
the test. Care needs to be taken with the pump selection and use to ensure the pipe is not 
subjected to pulses of excess pressure that may cause damage. A pressure relief valve may 
need to be fitted to achieve this.

To ensure an accurate pressure reading AS/NZS 2032 requires 2 pressure gauges to be 
fitted and for the pressure reading of the gauges to be within 5% of each other. Where 
possible the pressure gauges should be fitted to the lowest point in the pipework to observe 
the maximum pressure being exerted on the pipe. If it is not possible to fit a gauge at the 
lowest point an allowance of 10 kPa per metre of height difference can be used to calculate 
the head pressure the pipework is being subjected to.
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The required pressure for the test is calculated by multiplying the operating pressure of the 
system by 1.25. For example:

Operating Pressure Required Test Pressure

500 kPa 625 kPa

1000 kPa 1250 kPa

1500 kPa 1875 kPa

The pipework must be able to hold this pressure for 15 minutes and show no visible signs 
of leaks.

Where a new section of pipework is being connected to existing pipework the new section 
must be tested and disinfected before the connection is made. The connection joint can 
then be tested at operating pressure and observed for 1 hour and inspected for any leakage.

Testing water discharge pipes
Pipes used to discharge water fall into three categories. 

Sanitary Plumbing: For foul water pipes within the building footprint.

Drainage: For foul water pipes outside of the building footprint to the outfall.

Stormwater: For pipes used to convey excess rainwater.

Pipes need to be tested to ensure no leaks exist that can allow water to escape from the 
pipework and also that no ground water (where the pipes are installed in the ground) can 
enter the drainage system.

It may also be necessary to test that there are no cross connections between a foul water 
and stormwater systems.

Testing sanitary plumbing
All waste discharge pipes within the building must be tested before they are concealed 
behind wall linings or under concrete. This can be achieved using a variety of different 
methods that have been pre-approved to comply with New Zealand Building Code (NZBC) 
G13 Foul Water/AS1.

If the waste is to be pumped under pressure to the outfall, the pipework will need to be 
water tested using the method given in AS/NZS 2032 and described in the previous section 
for PVC-U water supply pipework.

There are numerous pre-approved methods for testing non-pressurised (gravity draining) 
sanitary plumbing discharge pipes. These methods include water testing and air testing 
which can be performed using the information given in one of three documents AS/NZS 
2032, AS/NZS 3500.2 or New Zealand Building Code clause E1/VM1.
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The table below gives a brief summary of the requirements that must be met for each of the 
different tests to be considered successful.

It is recommended that the person completing the test refers to the source document for 
further information before carrying out any testing.

Test Type Document Pressure 
requirements

Test measurement 
requirements

Hydrostatic 
(water) test

AS/NZS 2032 Pipe filled with  
water to flood  
level of lowest 
sanitary fixture,  
but not exceeding  
5 metres head at  
the lowest point in 
the pipework.

See figure A

No drop in water level for a 
period of 15 minutes.

Air test AS/NZS 3500.2 15 kPa for 
stabilisation then 
drop to 10 kPa for 
test period.

Seal pipework and pressurise to 
15 kPa.

Allow 3 minutes for temperature 
stabilisation.

Turn off air pump and drop 
pressure to 10 kPa.

Pressure must not drop below  
7 kPa in the time allowed by table 
15.3.2 (see figure B) given the 
diameter and length of the pipe.

NZBC Clause 
E1/VM1 

25 kPa for 
stabilisation then 
drop to 17 kPa for 
test period.

Seal pipework and pressurise to 
25 kPa.

Allow 2 minutes for temperature 
stabilisation. Turn off air pump.

Pressure must not drop below  
17 kPa in the time allowed by 
table 6 (see figure C) given the 
diameter and length of the pipe.
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Figure A 

Figure B

Figure C
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Testing sanitary drainage
Pipes conveying foul water from outside the building 
footprint to the outfall also need to be tested to 
ensure waste water and sewage cannot leak and 
cause a nuisance. These ‘drains’ should be tested 
before they are concealed under concrete or 
trenches are backfilled. 

If it is proposed that a building is to be erected  
over an existing drain the drain must be tested  
and proven sound both before construction begins and when construction is completed.  
An access point will also need to be installed in the drain at the point where it exits from 
under the new building.

In situations where waste is being conveyed to a section of drain that has been disused for 
a period of time, the drain must be tested to ensure it has remained sound before waste 
water is discharged through it. 

Again, there are different options for completing the test that have been pre-approved to 
comply with New Zealand Building Code (NZBC) G13 Foul Water/AS2.

As with sanitary plumbing pipework, if the waste is to be pumped under pressure to the 
outfall, the pipework will need to be water tested using the method given in AS/NZS 2032, 
and described in the previous section for PVC-U water supply pipework.

Figure D
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If the drain is installed on a gradient to use gravity to convey waste to the outfall, the pipe 
may be tested using the following:

Test Type Document Pressure 
requirements

Test measurement 
requirements

Hydrostatic (water) 
test

AS/NZS 2032 Pipe filled with 
water to flood 
level of lowest 
sanitary fixture, but 
not exceeding 5 
metres head at the 
lowest point in the 
pipework.

See figure D on the 
previous page.

No drop in water level 
for a period of 15 
minutes.

Air test

NB: Where 
drains have been 
constructed from 
ceramic or concrete 
pipe or any other 
porous material 
the pipe should be 
soaked for 24 hours 
prior to testing to 
prevent air being 
transmitted through 
the porous walls of 
the pipe.

NZBC Clause 
E1/VM1

25 kPa for 
stabilisation then 
drop to 17 kPa for 
test period.

Seal pipework and 
pressurise to 25 kPa.

Allow 2 minutes 
for temperature 
stabilisation. Turn  
off air pump.

Pressure must not drop 
below 17 kPa in the 
time allowed by table 6 
(see figure C) given the 
diameter and length of 
the pipe.

AS/NZS 3500.2 15 kPa for 
stabilisation then 
drop to 10 kPa for 
test period.

Allow 3 minutes 
for temperature 
stabilisation.

Turn off air pump 
and drop pressure to 
10 kPa.

Pressure must not drop 
below 7 kPa in the time 
allowed by table 15.3.2 
(see figure B) given the 
diameter and length of 
the pipe.
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Testing stormwater
Testing stormwater drains up to 225 mm diameter can be completed using one of three 
methods given in New Zealand Building Code clause E1/VM1 which include a water test, 
and a high or low pressure air test.

Water test for stormwater drains. 
Stormwater pipes must be subjected to a head pressure of 1.5 metres.

This requires a vertical section of pipe to be connected that extends at least 1.5 metres 
above the highest point in the drain. 

The drain is then filled with water (making sure all the air in the pipework can is expelled) 
until the 1.5 metre mark on that vertical pipe is reached. 

NB: At no time should the pressure on the lowest point of the drain be more than 6 metres 
head. This means that the vertical height from the lowest point of the drain being tested to 
the water level in the pipe should not exceed 6 metres.

The water is left inside the drain for a minimum of 30 minutes then the water level in the 
vertical pipe is checked for any drop. 

A drain is has passed the test if the water level drop is less than 2 ml per hour, per mm of 
internal diameter, per m of pipeline length. 

This means that a 100 mm diameter stormwater drain that is 16 metres long is permitted to 
lose up to 3.2 litres of water in an hour. 

2 ml × 100 mm × 16 m = 3200 ml or 3.2 litres.
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High pressure air test
To perform a high pressure air test all ends of the pipework must be 
capped and a bourdon gauge and air compressor or similar fitted to 
the drain. 

The drain is then pressurised to 25 kPa.

After allowing at least 2 minutes for the temperature to stabilise, 
disconnect the compressor and start the test.

Measure the length of time for the gauge reading to drop to 17 kPa.

The pressure must take longer than the specified time for the diameter of pipe given in  
Table 6 (see figure C) from New Zealand Building Code Clause E1 to drop to 17 kPa to  
be considered sound.

Low pressure air test 
This test is set up in the same way as the high pressure air test but instead of a using  
a bourdon gauge the drain is fitted with a water gauge (manometer). 

The drain is then pressurised to 300 mm water gauge (3.0 kPa). 

Once the required pressure has been reached and the air temperature is stable (to stop  
any false readings occurring) start the test. 

The pressure within the drain must not drop more than 50 mm water gauge (0.5 kPa or 
500 Pascals) in 5 minutes. 

NB: Low pressure air tests are susceptible to false readings if the surrounding air 
temperature changes. 
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Testing stormwater over 225 mm
When under pressure for testing the force exerted on the drain plug increases as pipe 
diameters become larger. Therefore if all diameter pipes were tested at the same pressure 
the force behind the drain plug in the larger diameter pipes could become dangerous, and 
push the drain plug out of position at a high velocity. To prevent this it is recommended that 
a maximum force of 1.2 kN (kilo Newton) is applied to the plug. The table below illustrates 
the kN force being exerted on the drain plug when under pressure.

Pipe Diameter Test Pressure kN Force on drain plug

150 mm 20 kPa 0.353 kN

225 mm 20 kPa 0.824 kN

300 mm 15 kPa 1.096 kN

375 mm 10 kPa 1.140 kN

450 mm 7 kPa 1.148 kN

525 mm 5 kPa 1.116 kN

600 mm 4 kPa 1.169 kN

Smoke testing for drains
A smoke test on its own is not an acceptable method to prove the drain is sound but can be 
a useful tool when trying to identify the source of a leak or odour. 

A special non-toxic smoke must be used for this type of test to guarantee the safety of the 
house occupants should any leak be present. Also some smoke pellets can damage uPVC 
pipe. Check with the manufacturer to ensure the pellets you are considering are suitable. 

Before commencing a smoke test, all heating and ventilation fans within the building should 
be turned off. 

A smoke test is usually a two person job, one to operate the smoke pellets and fan  
(if required) to direct the smoke into the drainage system. The other person is required  
to inspect and log (photographs and/or measurements) the location of any smoke that  
is observed escaping the system. 

Smoke tests can be used to identify leaks or faults in both stormwater and foul water 
systems and if the stormwater has been incorrectly connected to the foul water drain. 
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Checking for leaks
If a crack or unsealed joint exists in the drain, smoke directed into  
the pipework may find its way out through the crack and be visible. 

Checking for inter-connected stormwater and foul water systems 
(or other faults in a foul water pipework installation).

Direct smoke into the foul water drain. This could be achieved 
through the terminal vent if excavation of the drain is difficult; 
however a point furthest downstream would be preferable.

If smoke appears to be exiting at a stormwater drain, downpipe, or guttering it would 
indicate that there is a cross connection between the foul water and the stormwater system. 

There is no need to plug any openings or connections to the foul water systems as the 
water seals in gullies and fixture traps should prevent any smoke entering the building. 

Depending on the amount and location of foul water system vent pipes, it may be required 
to temporarily cap these to encourage the smoke to travel throughout the system. 

Smoke should only exit the system through any vent pipes that have not been temporarily 
capped. The cause of any other visible smoke will need to be investigated as it highlights 
a possible point for sewer gases to escape, for example, an incorrectly installed untrapped 
floor waste, or an evaporated or un-charged fixture trap.

Study Notes
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Study Notes
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Purging and testing large volume installations
Purging is to remove something undesirable so it’s cleansing, purifying, clearing.

Purging a gas pipe means displacing the contents of the pipe with another medium.  
Usually it means removing air or air gas mixtures with 100% fuel gas,

When it comes to consumer piping we are talking about either:

• Replacing air in the pipework with gas or an inert gas

• Removing gas in pipework and replacing it with an inert gas or air

The method of followed for purging often varies depending on:

• Type of appliances

• Location of appliances 

• Building design

• The length of pipework

• The diameter of pipe

The purpose of purging is to prevent the possibility  
of an explosive air/gas mixture being present  
or forming within the consumer pipework, appliances 
or confined spaces.

AS/NZS 5601.1 requires that any gas installation that 
contains gas needs to be isolated and purged before 
you start gas fitting work. 

In some situations, like in hospitals, it’s not possible 
to isolate the entire installation due to some continued 
requirement for gas supply in some parts of the installation. 

Often in those situations, individual sections of the installation would need to be isolated 
and purged locally. 

AS/NZS 5601 Appendix D is an informative appendix which gives guidance for purging of 
small volume installations.
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Purging air from an installation
Before gasfitting work commences, and gas is to be purged from the line, it’s important that 
you know the volume of the pipework involved. 

Small volume installations are up to 0.03 m3 or 30 litres.

An accurate plan of the installation needs to be drawn and the volume of the pipework confirmed.

Many of us have not taken the time to consider the volume of the installations that we are 
working on.

The table below uses figures from AS/NZS 5601.1 Table D1 which gives approximate 
volumes of copper pipework per metre.

Approximate volume of pipework L/m (litres/metre)

15 mm 20 mm 25 mm 32 mm 40 mm 50 mm 65 mm 80 mm 100 mm

Copper  
NZS 3501 0.13 0.28 0.50 0.79 1.14 2.02 3.16 4.55 8.10

For sizing of multilayer proprietary pipe systems, refer to the manufacturer’s instructions to 
determine pipe volumes.

Most domestic installations are well below 0.03 cubic metres in volume. But when you move 
onto some commercial installations you need to take care to calculate the volume carefully 
to insure that you are within the required volume. 

The drawing below shows pipework in a house supplying gas appliances.

Let’s work out the approximate volume of the pipework.

• The pipe between points A and B is 32 mm.

• The pipe between points B and C is 25 mm.

• The pipe between points C and D is 20 mm.

• All other pipework is 15 mm.
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Diameter Length L/m Volume

32 mm 13 m 0.79 10.27

25 mm 9 m 0.50 4.5

20 mm 7 m 0.28 1.96

15 mm 7 m 0.13 0.91

Total L 17.64 litres

This domestic house is not classed as a large installation.

The drawing below shows pipework in a commercial building supplying gas appliances.

Calculate in litres, the approximate volume of the pipework.

• The pipe between points A and B is 50 mm.

• The pipe between points B and C is 40 mm.

• The pipe between points C and D is 32 mm.

• The pipe between points B and E is 25 mm.

• The pipe between points C and F is 20 mm.
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Diameter Length L/m Volume

50 mm 8 m 2.02 16.16

40 mm 4 m 1.14 4.56

32 mm 6 m 0.79 4.74

25 mm 5 m 0.50 2.5

20 mm 4 m 0.28 1.12

Total L 29.08 litres

This commercial installation is not classed as a large installation

That is not a very big commercial installation it is similar in lengths to the domestic 
installation shown above and it is only just under the size of a large installation according  
to AS/NZS 5601.1

But this helps you to see the difference that the larger pipe sizes make to the overall volume 
of an installation. 

Approximate volume of pipework L/m (litres/metre)

15 mm 20 mm 25 mm 32 mm 40 mm 50 mm 65 mm 80 mm 100 mm

Copper  
NZS 3501 0.13 0.28 0.50 0.79 1.14 2.02 3.16 4.55 8.10

Looking at the chart again you can see that 1 m of 50 mm pipe holds over 2 litres of gas and 
a 10 m length of 65 mm copper holds well over 30 litres.

How many large installations have you purged or tested without considering them to be large?

Note: 
Where possible it may be an option to isolate sections of a larger installation into smaller 
volume sections, for example different floors in a multi-story building. 
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Purging air from the pipework
After the installation has been confirmed as 
gastight, the purge can commence.

All air, inert gas or contaminates gas needs to 
be removed from the pipework before lighting 
the appliances. In some installations separate 
branches of pipework may trap pockets of air. 

These branches will need to be purged at the end 
of each leg even if there are no appliances on 
the branch to ensure that all air is removed from 
the installation. Trapped air can end up passing 
through an appliance which is operating after you 
have left site and possibly extinguish the flame.

After the purging procedure is complete, commissioning can then begin. 

For most small volume installations it is often sufficient to purge from the furthest points  
on each pipework leg. 

Many installations can often be purged successfully either by venting an open end at the 
furthest extremity of the system or through a burner on a hob or cooker at the end of the line. 

1. Never purge into a combustion chamber or any other confined space. 

2.  The area where you are purging to must be well ventilated. If you find the ventilation 
to not be sufficient you may need to look at running a flexible purge line to outside 
the building.

3. No smoking is permitted in the vicinity and use signs to make this clear.

4. All work on the installation is cease during the purge 

5. Tell all people in the area that the gas purge is taking place. 

6. Purging through an appliance located outdoors is preferred 

If the purge is to take place outside you need to consider:

• Potential ignition sources. 

• Drains 

• Doors and windows

• Wall vents, air intakes 

• Wind direction. 

• The gradient of the area so gas will not accumulate in a sump, drain or other low lying area.
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Because LPG is heavier than air it tends to accumulate in low lying areas and is less likely to 
disperse as quickly as natural gas. It is a good idea to use a suitable gas detector to ensure 
that all of the gas has cleared away from the area before attempting to light any appliances.

AS/NZS 5601.1 provides instructions on:

• D4.3 Purging through an appliance with an open burner

• D4.4.2 Purging through an appliance fitted with flame rectification system

• D4.4.3 Purging through an appliance fitted with Thermoelectric flame failure device

Purging fuel gas from the pipework
When working on gas installation pipework you need to adequately isolate the gas supply 
and vent the contents of the isolated pipework to the outside atmosphere. In smaller 
installations it is permissible the replace the gas with air, but in larger installations purging 
can become quite involved an inert gas may need to be used to displace the fuel gas.

Where sections of larger diameter pipe are in an installation you can refer to AS/NZS 5601.1 
Table D2 which shows at what length of each diameter pipe you will be required to use inert 
gas as shown below.

Pipe size Pipe length

50 mm 25 m

65 mm 15 m

80 mm 10 m

100 mm 5 m

150 mm 3 m

Over 150 mm inert gas purge is always required 

AS/NZS 5601.1 does not however give specific procedures or guidance for purging of 
installations over 0.03 cubic metres but instead directs you to alternative documents 
for guidance.

Appendix D7 lists reference documents which give prescribed methods for 
purging procedures.
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Guidance documents
Some reference documents can be expensive but can be invaluable in some highly 
technical situations.

Remember, if you are undertaking work on larger installations you need to ensure that 
you are competent to undertake the work and have access to the appropriate guidance 
documents to ensure you are taking all steps to ensure that the work you are undertaking  
is performed competently, compliantly and safely.

Four technical references are listed in AS/NZS 5601.1 for purging.

You can gain access to these at the links below:

NFPA 56(PS), Standard for Fire and Explosion Prevention During Cleaning and Purging  
of Flammable Gas Piping Systems.

You can read the scope of this document at the link below to confirm if it suits the situation 
for which you intend to use it. 

If you decide that it is what you are after, you can follow the link to view the pricing 
options available.

https://catalog.nfpa.org/NFPA-56-Standard-for-Fire-and-Explosion-Prevention-During-
Cleaning-and-Purging-of-Flammable-Gas-Piping-Systems-P1186.aspx

IGE/UP/1, Edition2, Strength Testing, Tightness Testing and Direct Purging of Industrial and 
Commercial Installations.

The scope of this document is described in the link below for you to confirm if it suits the 
situation for which you intend to use it. 

The advantage of this standard is that it covers purging but it also includes tightness testing 
for industrial and commercial installations.

If you decide that it is what you are after, you can follow the link to view the pricing 
options available.

https://www.igem.org.uk/technical-services/technical-gas-standards/utilisation/ige-up-
1-edition-2-a-2005-strength-testing-tightness-testing-direct-purging-of-industrial-and-
commercial-gas-installations/

IGE/SR/22, Second Impression Purging Operations for Fuel Gases in Transmission 
Distribution and Storage.

This document contains guidance on purging for the commissioning or decommissioning  
of pipelines, mains, services, gasholders and vessels.
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Although not as broad scope as the previous Standard you can 
read the scope of this document at the link below to confirm if it 
suits the situation for which you intend to use it. 

If you decide that it is what you are after, you can follow the link 
to view the pricing options available.

American Gas Association, Purging Principles and Practice, 
Third Edition.

This document is free to download from the link below so you 
are able to read the whole document to ascertain if it is suitable 
for your situation.

https://law.resource.org/pub/us/cfr/ibr/001/aga.purging.2001.pdf

Something to think about
AS/NZS 5601.1 Appendix D, (Purging) is an informative appendix. That means you may 
have an alternative suitable procedure available that you can use to perform your purge.

An example of purging procedures to suit some situations can be found on the Energy 
Safety Victoria website on the link below.

https://esv.vic.gov.au/wp-content/uploads/2017/03/GIAS-Information-Sheet-No.-14.pdf

Points to remember when purging large installations:

• When purging gas from the installation use a gas detector to check for the presence of 
gas to indicate when the purge is complete.

• Consider what is going to happen with large volumes of gas being purged to outdoors 
Accumulation of purged gas from larger installations can be difficult to manage.

• A flare may be required to burn off the purged gas. In those situations it is good practice 
to incorporate a flashback arrestor at the purge point/flare point. 

• Don’t light the flare directly at the flashback arrestor this may cause it to malfunction.  
A purpose built burner located after the arrestor is preferred for these situations. 

Testing of large volume installations
The testing procedures in AS/NZS 5601.1 Appendix E are ‘Normative’ procedures. 

This means that testing must be done this way to comply with the Standard.

However, these testing procedures are only suitable for installations 30 litres or less. 

On an installation where you have larger volumes, a specific written test procedure needs  
to be developed to determine gas tightness of the installation. 

Appendix E 11 lists guidance documents that can be used for testing procedures. 
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Australian Standard AS 4041 “Pressure piping”. 

This document is mainly concerned with the design, 
construction and strength testing of the pipes, welds 
and pipe components. It does not cover leak testing 
the complete pipe system. Individual components are 
often removed for testing and replaced afterwards. 
This means the whole system is not tested for gas 
tightness. You may wish to consult this document for 
other purposes, but for leak testing other procedures 
would be more suitable.

The scope of this document is described in the link below for you to confirm if it suits the 
situation for which you intend to use it. 

The document is available for purchase at the link also.

https://www.saiglobal.com/PDFTemp/Previews/OSH/as/as4000/4000/4041-2006.pdf

IGE/UP/1, Edition2, Strength Testing, Tightness Testing and Direct Purging of Industrial 
and Commercial Installations.

You may have noticed that this document was a guidance document listed above for 
purging but it also includes testing for industrial and commercial installations. 

If you decide that it is what you are after, you can follow the link to view the scope and 
pricing options available.

https://www.igem.org.uk/technical-services/technical-gas-standards/utilisation/ige-up-
1-edition-2-a-2005-strength-testing-tightness-testing-direct-purging-of-industrial-and-
commercial-gas-installations/

Energy Safety WA Guideline, Tightness Testing of Consumer Piping Systems Above 200 kPa

Around 2004 Energy Safety WA, in consultation with Australian industry, developed this 
guideline for the testing of consumers’ piping systems operating above 200 kPa. The guideline 
was designed to provide a consistent approach to pressure testing of an installation. 

This document however is no longer available for download from Energy Safety WA.

What other options do you have?
Because Appendix E does not specify which procedure must be used for testing larger 
volume installations you are able to choose or create your own specific suitable written test 
procedure so long as it is suitable to test the gas tightness of the installation adequately, 
accurately and consistently in order to achieve the performance requirements of Section 2 
of AS/NZS 5601.1

Remember, isolating the large installation into smaller volume sections where possible may 
be another option that you can consider.
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Testing instruments
When testing large installations it’s important to use a test 
instrument that is designed to test installations of that size.

Table E2 describes the limitations and test times for various testing 
instruments. 

The instruments of choice when it comes to testing installations 
will most likely be digital manometers which are suitable for testing 
volumes up to 300 litres with a test pressure range up to 200 kPa.

Water filled manometers can also be used for testing volumes 
up to 300 litres, although the pressure range for the water filled 
manometer is not as wide as the digital instrument, suitable only 
up to 10 kPa.

But for up to 10 kPa both manometers are capable of testing  
the installation and are often used for these situations. 

For volumes larger than 300 litres and pressures greater than  
200 kPa alternative testing instruments will need to be used.

But for up to 10 kPa both manometers are capable of testing  
the installation and are often used for these situations. 

For volumes larger than 300 litres and pressures greater than  
200 kPa alternative testing instruments will need to be used.

Suitable test times 
Table E2 gives the minimum length of time different volumes of 
pipework should be under test for.

As we know, the testing of a small volume installation only requires 5 minutes to give you an 
accurate indication of the gas tightness of the installation.

When using a water filled or digital manometer we find that larger volumes require more 
time to give an accurate test result. The larger the installation, the more time is required. 
5 minutes for each 30 litres of volume.

This means that an installation with a volume of 270 litres must have a test 45 minutes long.

270 litres ÷ 30 = 9

9 × 5 = 45 mins
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Gas tightness testing existing installations prior to gasfitting
AS/NZS 5601.1 

2.2.5 Testing of gas installations

This clause states:

Whenever practicable, existing gas installations shall be tested and confirmed to be gastight 
before any gasfitting work is performed.

Now of course you always test the soundness of an installation before you start working 
on it, don’t you?

What about when you are servicing an appliance?

Hopefully you remember that we talked about what gasfitting work is, last year.

Plumbers, Gasfitters, and Drainlayers Act 2006

5 Meaning of gasfitting

(1) In this Act, unless the context otherwise requires, gasfitting means—

 (a)  the following work to the extent that the work is downstream of the point of supply 
towards the point from which the gas may be consumed:

  (i)  the work of fixing or unfixing any gas pipes (including flue and ventilation pipes):

  (ii) the work of fixing or unfixing any gas installation:

  (iii)  the work of ensuring that there is adequate ventilation in relation to any gas 
installation:

  (iv)  the work of commissioning any gas installation and ensuring its safe 
operation (including, for example, the testing, setting, checking, and adjusting 
of safety devices, combustion conditions, and controls associated with the gas 
installation):

  (v)  the work of setting safety devices, combustion conditions, and controls in 
connection with any gas installation that are not designed to be adjusted by a 
consumer or gas refueller:

  (vi)  the work of recommissioning any gas installation if alteration or repair 
work has been done on the gas installation or its associated fittings to ensure 
its safe operation (including, for example, the testing, setting, checking, and 
adjusting of safety devices, combustion conditions, and controls associated 
with the gas installation):

 (b)  the work of fixing or unfixing any gas installation that is attached to, and forms part 
of, any ship, boat, caravan, vehicle, or train.
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So, gasfitting work is:

Whenever you do work on any gasfitting installation at all in buildings, boats and caravans!

It could be an installation of something or even a burner replacement.

Even if you don’t disconnect the gas supply, it is still classed as gasfitting. 

Whenever practicable

What about if you are called to a breakdown in a 
busy restaurant or hospital?

You can’t realistically expect to shut the installation 
down to perform a leakage test in those sorts of 
situations, it is not practicable. And as 2.2.5 says 
“whenever practicable”.

So your judgement is required in those situations.

Remember to explain to customers that when 
undertaking a leakage test before commencing 
work, it is not your way of finding extra work. 

It is a requirement you must perform in order to 
achieve the performance requirements of Section 2 
of AS/NZS 5601.1, and of course it is ensuring that 
the consumer’s safety is maintained.

Study Notes
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Gas appliance removals and installation 
decommissioning processes
Sealing of open ends
When sealing the open end of a gas pipe it is not enough to just  
turn off a shut off valve. Even removing the handle of a ball valve  
is not enough. You want the pipe fully sealed so it deters anyone 
from connecting to or opening that sealed end.

Examples of suitable methods to seal pipework:

• Screwed caps or plugs

• Crimped caps or plugs 

• Brazed joints

The Gas (Safety and Measurement) Regulations 2010 gives us situations that are considered 
to be unsafe.

This includes:

12 (b) an installation is deemed to be unsafe if A pipe containing gas or intended to contain 
gas is not capped or securely closed to prevent leakage or flow of gas (except where ending 
in a burner or relief valve). 

There are many situations where gas pipework is run to a location with the intention to supply 
an appliance with gas and at some point it is decided that the pipe will not be connected.

These situations include:

• The installation is no longer in use and has been decommissioned

• An appliance is no longer required and has been removed

• The pipe is run for a future connection

• An appliance that was installed has been removed for repair 
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Decommissioned installations or part installations 
Whether it is just part of the installation or the installation as a whole, care must be taken  
to ensure that the installation is permanently decommissioned safely and correctly.

This means being physically disconnected from the gas supply. But you can’t just cut the 
pipe off and remove all of the equipment. All disconnected pipework has got to be correctly 
purged and all open ends must be securely sealed.

Outlets for future connection
If a bayonet socket is the connection point for a future appliance then that is acceptable. 
Any other type of valve must be capped or plugged. Usually future connections are firmly 
fixed threaded connections like a wingback with a suitable plug or cap securely fastened.

Work in progress
All open ends that are not in the area immediately where 
you are performing work must be sealed while you are 
working on the installation. This includes any of the 
following situations:

• Repairing pipework 

• Removing pipework

• Removing appliances for repair

• Cutting into installation pipework

• Alteration or extension to the installation

Never leave site without making sure that all open ends are sealed before you leave.

• It does not matter that the gas may be turned off 

• It does not matter that you told the owner not to use the gas

You are responsible for ensuring that the installation is not unsafe.

The Gas (Safety and Measurement) Regulations 2010 state:

Repairs, modifications, and adjustments to gas appliances and fittings

Every person who repairs, modifies, or makes adjustments to a gas appliance or fittings 
must ensure, so far as is reasonably practicable, that— the appliance or fittings are safe 
in all reasonably foreseeable circumstances before the appliance or fittings are returned 
to service.
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Ventilation 
Buildings require ventilation to provide a constant supply of fresh air for the people inside. 

Things like water vapour, smoke, odours and other impurities need to all be removed from 
indoors and replaced with clean dry air.

When it comes to ventilation of a building we can go to clause G4 

G4/AS1 states that Buildings need to collect and remove the following products: 

• Cooking fumes and odours.

• Moisture from washing dishes, clothes and bathing.

• Odours from waste products.

• Flammable fumes and gases.

• Poisonous fumes.

• Bacteria and viruses.

• And products of combustion.

G4 states that ‘The quantities of air supplied 
shall meet the additional demands of 
combustion appliances’

G4 provides specific details for the size, 
location and options for ventilation in areas 
which contain gas appliances 

It even covers such details as: 

• Mechanical ventilation.

• Flue construction and terminal locations.

• Draught diverters.

But probably the most important part for us to remember is Clause 3.0 

Which states Another Solution for Gas-fuel Appliances Is AS/NZS 5601.1 

Sections 1, 3, 4, 5 and 6 is an Acceptable Solution, but it may exceed the performance 
criteria of NZBC G4.

Appendices A – M and O - R (Appendix N is for Australia only)
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What do you need to consider when thinking about ventilation for a gas installation?

• Gas appliance requirements.

• Adventitious ventilation.

• Ventilation openings.

• Negative pressures.

• Air quality.

• Mechanical ventilation.

AS/NZS 5601.1 tells us that:

The space where any gas appliance is installed needs to be ventilated so it will operate 
correctly and safely.

Also that the operation of any gas appliance cannot be affected by any ventilation system.

Gas appliances require ventilation for:

Combustion – Fuel gas requires air in the process of combustion. Atmospheric burners 
used on natural draught open flued and flueless gas appliances using the oxygen in the air 
which is converted to mainly CO2 and H2O. Good ventilation is critical to allow for complete 
combustion.

Flueing – Dilution of combustion products and to aid in the buoyancy effect to help the flue 
gases move more freely up the flue.

Ambient conditions – Keeping the appliance and the surrounding area cool, especially if the 
appliance is installed in a small area, like a cupboard.

Australian ventilation requirements

Just keep in mind that not all of the ventilation sections in AS/NZS 5601.1 are for 
New Zealand.

You need to make sure that you don’t use a part of the standard which is intended for our 
less attractive neighbours.

Clause 6.4.5 is large, it’s eight pages long and contains example situations and how they 
should be ventilated. Make sure that you do not refer to this clause by mistake when 
determining ventilation for those situations.
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How much air is required for complete combustion?

The air to gas ratio for each gas: 
Natural gas air to gas ratio 1:10 
LPG air to gas ratio 1:25

So you can see that LPG requires a lot more air for every m3 than natural gas. But as you 
can see by the following calculations this is only due to the different heating values for each 
gas type.

Natural gas example approximate heating value 38 MJ/m3 
100 MJ/h heater 100 ÷ 38 = 2.63 m3 NG 2.63 × 10 = 26.3 m3 combustion air per hour

LPG example approximate heating value 95 MJ/m3  
100 MJ/h heater 100 ÷ 95 = 1.05 m3 LPG 1.05 × 25 = 26.25 m3 combustion air per hour

Natural gas total air for combustion 26.3 m3 
LPG total air for combustion 26.25 m3

Incomplete Combustion

Though complete combustion is always strived for many circumstances will influence the 
combustion products that are to be flued to the atmosphere.

The most common flue product that is affected during less than perfect combustion 
situations is Carbon Dioxide CO2. 

The oxygen portions of the CO2 molecules are sometimes used to help fuel more 
combustion this creates Carbon Monoxide CO and Carbon C.

Carbon Dioxide CO2

• 1 × Carbon atom, 2 × Oxygen atoms. 

• Harmless (not poisonous).

• Reactive (not inert as it contains Oxygen atoms).

Carbon Monoxide CO

• 1 × Carbon atom, 1 × Oxygen atom. 

• Poisonous.

• Ignition Temperature 612°C. 

Carbon C

• 1 × Carbon atom. 

• Soot.

• Ignition Temperature 400°C.
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Water Vapour H2O

• 2 × Hydrogen atoms, 1 × Oxygen atom. 

• In the form of steam until it cools.

• Often called condensate.

Nitrogen N

• 1 × Nitrogen atom.

• Inert gas.

Causes of Incomplete Combustion
Lack of Air

• Blocked air ports (lack of service).

• Incorrect room ventilation (Installation requirements).

• Contaminants in the air supply (hair salon, workshop).

• Incorrect primary air setting (commissioning).

• Over-gassed (commissioning).

Flame Impingement

• An object or debris touching the burner flame (lack of service).

• Too large a flame due to excess pressure (commissioning).

Vitiation
The combustion products cannot escape adequately and smother the flame. 

• Inadequate flue draught lack of ventilation (installation requirements).

• Inadequate flue size (installation requirements). 

• Flue blockage (lack of service).

• Flue gasses drawn/blown back into the combustion process.



Plumbers Gasfitters and Drainlayers Board 2020 – Topic 8: Ventilation

© Plumbers Gasfitters and Drainlayers Board 2020104

How poor ventilation causes incomplete combustion
Not enough air to burn during combustion will allow the generation of  
Carbon Monoxide (CO) and soot or Carbon (C). 

Lack of combustion air will cause carbon monoxide to be created which  
is poisonous and as we all know it can and will and has killed people.

Correct flue operation 
Combustion gases heat the flue as they flow upward to where 
they exit the flue terminal and pass into the outside atmosphere. 

The buoyancy effect of the combustion gases causes them 
to rise up the flue because they float on the cooler air that 
is entering the room. (Atmospheric pressure is pushing 
downward heavy air molecules which in turn push lighter 
flue gasses upward)

If there is a lack of air coming into the space the rising gases can 
stall and fall back out the downdraught diverter into the room.

A down draught diverter acts as its name implies and any draft 
or air current that travels down the flue will be diverted. Often 
the diverted product enter the room and can pass back through 
the burner creating dangerous products of combustion.

Fig 1. Shows combustion air flowing into the appliance burner and passing through the flue 
spigot and up the flue.

Fig 1.
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Fig 2. Shows down draught flowing down the flue being diverted into the room rather than 
on to the burner.

A down draught is considered to be an intermittent occurrence and if the flue was 
consistently troubled with down draught, the design of the flue or ventilation may 
need reconsideration.

It is preferred that the combustion products divert into the room rather than be permitted  
to disturb the appliance burner possibly causing CO to be generated. 

Continuous downdraught can lead to flame vitiation and increase in CO levels.

Fig 1.

Flueless appliances
Combustion gases on a flueless appliance exit the appliance and pass straight into the area 
that they are operating in. 

The room in which the flueless appliance is located is expected to have adequate air 
circulation to cope with the entry of the combustion products. 

If there is a lack of replacement air coming into the space the combustion products will 
accumulate and pass through the appliance again causing incomplete combustion.

Ambient Temperatures
With an appliance running, sometimes unwanted ambient temperatures are generated 
and air movement is required to keep these temperatures at acceptable levels. 
This is particularly crucial when appliances are installed in confined spaces, for 
example cupboards.

If ambient temperatures are permitted to rise this could impact on not only the lifespan  
of the appliance but also the safety of the area where the appliance is situated.
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Environmental Atmosphere
When air is drawn into an appliance any impurities that are present in the 
air are likewise drawn into the appliance. Dust gathers in aeration ports, 
and ventilation openings and is drawn through burners. Dust that passes 
through a burner is usually incinerated. 

Other impurities can be in the form of aerosols and are consumed in the 
combustion process. The combustion gases created by many of these 
aerosols is often very corrosive, (particularly hair sprays), and can severely 
shorten the life of the appliance. 

In some situations it may be necessary to duct the combustion air form a different area to 
ensure that the appliance is kept in clean conditions. Another option would be to use a room 
sealed burner, however you may also need to consider the effects of the environment on the 
heat exchanger as well. 

Adventitious ventilation
This is air that enters the room through gaps and cracks throughout the area where a flued 
appliance is located.

Examples:

• Under and around doors.

• Around windows.

• Though any gaps or cracks in joinery.

• Gaps in floors or ceilings.

• Around Down lights.

You may have noticed that AS/NZS 5601.1 indicates that it’s ok to use adventitious 
ventilation where the input of a flued appliance is less than 3 MJ/h for every 1 m3. 

(This calculation does not apply if the gas appliance is installed in a garage or plantroom, 
in those situations ventilation must be installed regardless.)

We are all aware that most new buildings are built a lot differently to how they were in 
past years. Different products and materials have impacted on the amount of adventitious 
ventilation which passes into the living space which is designed to keep the outside 
environment out.
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Examples of modern construction methods which impact on adventitious air:

• Aluminium window joinery.

• Double glazing.

• Moisture barriers on external walls.

• Concrete floors.

• Machine constructed internal joinery.

AS/NZS5601 does state that we need to consider these extremely well sealed and insulated 
spaces as the amount of adventitious air will be significantly reduced. 

If we look at space heating for an older house with wooden joinery we need to consider 
different factors.

Using 3 MJ/h per m3 a 36 m3 room (3 m × 5 m with a ceiling height of 2.4 m) can handle  
up to 108 MJ/h using of adventitious ventilation.

But you still need to consider other things that can impact on the ventilation like cooking 
appliances which may add to the combustion products and range hoods.

Natural ventilation
Natural ventilation is an option which can be used to comply in many different situations  
as described in AS/NZS5601 parts 1 and 2.

In these situations the natural ventilation is achieved by the placement of permanent 
openings though the walls or ceiling directly to outdoors or and in some situations possibly 
another area.

Two permanent openings is the typical requirement and these are to be sized to suit 
the situation.

Example for open flued appliances 6.4.4.3:

T   x   F   =   A

Total gas consumption MJ/h   ×   Factor (Table 6.1)   =   the mm2 of free ventilation required

Factor “F” is a mix of two conditions and will change depending on;

1.  Whether the appliance is located in a plantroom, a residential garage or some other 
building; and

2.  Whether the openings are directly to outside or into an adjoining area. (a ventilated 
underfloor space or a ceiling crawl space are considered to be directly to outside).
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Free ventilation refers to the unobstructed area of the opening. This means that you need  
to allow extra size for any louvres that may block part of the free area. The openings need  
to be larger than 6 mm to ensure that they do not become blocked due to dust and lint.  
(refer AS/NZS5601.1 1.8.44)

Ensure the points below are followed when choosing the location for the openings:

• One opening is to be at low level at the same level as the burner or below.

• Do not put the opening on the floor or in another position where it is likely to have objects 
placed over or in front of it. 

• One opening is to be at high level above the level of the draught diverter.

• The openings would best be placed so the airflow passes across the area (possibly either 
side of the area).

When openings are into an adjoining area you will need to consider the size of this area 
also. Once again if the total input (3 MJ/h for every 1 m3) is exceed, additional ventilation 
openings will need to be included in this area as well. This process will continue through 
consecutive rooms until the area is of great enough size or the ventilation passes to an 
outside area.

The ventilation openings for a residential garage cannot be into an adjoining area and must 
be directly to outside. Adventitious air is not to be considered when appliances are located 
in residential garage.

Where the ventilation openings for a plantroom are to an adjacent area, that area must be 
ventilated directly to outside and not be intended for human occupation.

When choosing the positions for the high and low ventilation openings for a flueless 
appliance be sure to keep the high opening within the top 5% of the space and the low 
opening within the bottom 5% of the space.

AS/NZS 5601.2
Above we looked at the calculation shown in AS/NZS 5601.1 

T   ×   F   =   A

Total gas consumption MJ/h   ×   Factor (Table 6.1)   =   the mm2 of free ventilation required

The calculation from AS/NZS 5601.2 is not the same one.

(610 × U) + (650 × P) = V

(610 x Total gas consumption MJ/h) + (650 x sleeping spaces)   =   the mm2 of free 
ventilation required

Is it almost the same? Let’s have a look.
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Example 1:

A 30 MJ/h gas appliance in a room vented directly to outside

30 MJ/h × 300 = 9000 mm2   (that is an opening just under 95 × 95 mm)

Example 2:

A 30 MJ/h gas appliance in a caravan vented directly to outside

(610 x 30 MJ/h) + (650 × 4) = 18954 mm2 (that is an opening just under 138 × 138 mm)

Using AS/NZS 5601 Part 1 we get 9000 mm2 using part 2 we get almost 19000 mm2  
that’s just over twice as much!

We still need to consider another difference between Part 1 and Part 2

AS/NZS5601.2 vent location:

• You need two openings.

• One near the ceiling at the required size.

• One near the floor at the required size.

AS/NZS5601.2 vent location:

• You need two openings. 

• One near the ceiling at least 50% of the required size.

• One near the floor at least 50% of the required size.

So 50% of 19000 mm2 is 9500 mm2 which is almost the same as the 9000 mm2.

The number of people does impact on the calculation but not to any great degree.

It is important not to use the wrong formula for each situation as required.

Mechanical ventilation
Mechanical ventilation systems are often used to provide fresh air in some situations 
where natural ventilation for the area may not be adequate. The air being drawn into the 
mechanical ventilation system must be taken from outdoors.

Mechanical ventilation systems must be tested to ensure that the correct amount of air 
required is being supplied to the area. 

Table 6.3 from AS/NZS 5601.1 provides information on minimum air flow required from 
mechanical ventilation systems.
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The table uses different allowances for fan forced or atmospheric burners and has options on 
whether mechanical exhaust air outlets are to be used or natural ventilation for the air outlets.

It is important to include any appliances using other fuels other than gas which may be 
in the same area into your calculations as well because they will also be using oxygen 
for combustion.

Fan interlocks
If mechanical ventilation is used to supply air to gas appliances it must have a fail-safe 
sensor to detect the airflow so that the gas appliances cannot operate unless the ventilation 
system is functioning correctly.

This is a common consideration especially when any appliances are installed in 
commercial kitchens

To put this into perspective a domestic gas cooker with a gas consumption of 60 MJ/h will 
consume over 14 cubic meters of air every hour it runs on full. Imagine the combustion air 
requirements for a commercial kitchen running multiple appliances.

Commercial kitchen ventilation systems are typically designed by mechanical engineers with 
some areas purposely being designed to run at a negative or positive pressure to suit the 
design requirements of that particular system.

Interlocks can be extremely complex in many ventilation systems for example:

•  Individual range hoods with their own gas solenoids interlocked separately to fresh air 
inlet fans 

•  Fire dampers interlocked with the ventilation system, designed by fire engineers.

•  Door positioning in the cooking area interlocked with the ventilation system.

When dealing with the requirements for each aspect of these complex situations gasfitters 
will need to coordinate with:

•  HVAC installers

•  Mechanical engineers

•  Fire engineers

•  Structural engineers

Understanding how the ventilation in a commercial kitchen is set up mechanically is of 
critical importance to the gasfitter in charge. All too often gasfitters run the pipes and install 
the appliances without consideration as to how the ventilation system has been designed 
to operate.
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Once again we look at the definition of gasfitting:

Plumbers, Gasfitters and Drainlayers Act 2006 the meaning of gasfitting

(1) (a)  (iii) 

the work of ensuring that there is adequate ventilation in relation to any gas installation.

This means that it is the gasfitters responsibility to ensure that the gas appliances installed 
in any situation, including commercial kitchens are supplied with adequate ventilation for 
correct and safe operation.

To do this, the gasfitter must have a full understanding of the operation of all aspects 
involved in the ventilation system, this may even involve consulting the mechanical 
engineers design calculations. 

Negative pressures
When a gas appliance is to be installed in any area it is important to be aware of and 
understand the effects of any air movement system that is installed in the same area.

Some air movement systems may not have a significant effect on the operation of the appliance

• Heat pumps which only circulate the air within the same area.

• Ceiling fans.

• Free standing fans.

• The appliance may be room sealed (so combustion air is obtained from outside).

Other systems may impact severely on the appliance operation and need to be accounted for

• Range hoods.

• Bathroom extractor fans.

• Heat transfer systems.

• Ducted heat pumps.

Remember that the space where any gas appliance is installed needs to have adequate  
air supply so it will operate correctly and safely. This means enough air for combustion,  
flue operation and maintaining the safe ambient temperature of the surrounding area.

A recent CO death in Australia was traced to the use of a range hood drawing flue gasses 
into the room while the space heater was in operation.
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Understanding negative pressure
Negative pressure can occur when there isn’t enough 
ventilation in the home and an exhaust fan is operating. 

Essentially, the fan can draw air from any external opening 
in a house like windows and doors but can also include 
gas appliance flues and chimneys. This creates a problem 
with the operation of an open flued gas appliance, and 
particularly a faulty one – because it means that dangerous 
gasses, such as carbon monoxide, can be drawn into living 
spaces via the gas appliance flue or chimney. 

Carbon monoxide (CO) can be hard to detect as it is an odourless, colourless gas, and is 
particularly harmful as it can cause fatal poisoning.

Testing for negative pressure
AS/NSZ 5601 Part 1 Appendix R describes the process to follow to test if negative pressure 
is adversely affecting the gas appliances installed in a living area.

This is a Normative appendix which means to comply with the Standard you must perform 
these tests when commissioning as described.

The four parts of this Appendix give 

R.1 An introduction 

R.2 A procedure to check if mechanical fans are drawing air down any flue

R.3 A procedure to check if the flue system is working as required

R.4 A method to work out what size openings may be required.

Note: these tests are intended to be performed under normal wind conditions.

Procedure R.2
The test conditions are outlined as:

• All external doors and windows are fully closed.

• Fans located in bathrooms or an ensuite have the doors to those 
areas open also.

• Turn off all gas appliances in the area.

• Turn all extraction fans onto their highest setting.



Plumbers Gasfitters and Drainlayers Board 2020 – Topic 8: Ventilation

© Plumbers Gasfitters and Drainlayers Board 2020   113

The procedure is performed as follows:

• Place a smoke match or incense stick next to each appliance downdraft diverter.

• Watch to ensure that smoke is travelling up the flue rather than being drawn into the 
living area.

• If the smoke is being drawn into the room, open a window until this no longer occurs.

• Note the minimum size of the opening required to allow the smoke to move freely up the flue.

Procedure R.3
• For this test each gas appliance in the affected is operated one at a time.

• All other test conditions remain the same as in R.2 (windows and doors closed, all fans 
turned on full).

• If window was opened during the course of R.2 make sure that it is in the same position.

Note: There is a flow chart in AS/NZS 5601.1 to follow for convenience

The procedure is performed as follows: 

• Let the appliance run on high for 5-10 minutes depending on the appliance type.

• Check the appliance for spillage.

• If there is no spillage continue on to R.4.

• If spillage is happening try opening the window slowly until it stops happening.

• If you cannot make the spillage stop, you should look at the installation of the appliance 
or flue for answers. (possible flue too short or flue terminal location not suitable) Contact 
manufacturer if you suspect the appliance is at fault.

Method R.4
This final part of Appendix R Lists what is to be undertaken if the window 
in R.2 was opened to stop the mechanical ventilation from effecting the 
operation of any appliance. 

• Measure the opening. 

• Decide on a position for the ventilation opening where it will not cause 
a draught.

• Choose a vent with openings greater than 6 mm so it will not be inclined to block with lint.

• Test again for spillage after the ventilation has been installed to ensure that it does work 
as required.
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Here’s something to make you think

The plan below shows a living area with a total volume of 40 m3.

The area contains a 60 MJ/h Gas cooker and a 40 MJ/h decorative fire.

How much air is going to be used for combustion when the appliances are in operation 
using LPG?

• 60 + 40 = 100 MJ/h

• 100 ÷ 95 = 1.05 m3 of gas consumed

• 1.05 × 25 = 26.2 m3 of air used in combustion

That’s 26 m3 of air being used in an hour, that’s more than half of all the air in the area.

But you wouldn’t use the cooker on high for that long would you?

• 40 ÷ 95 = 0.42 m3 of gas consumed

• 0.42 × 25 =10.5 m3 of air used in combustion

Even with only the fire operating you still use 10 m3 of air an hour to burn the gas.

If the ventilation in this living area was not adequate the people would become unwell 
fairly quickly.
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What about a commercial kitchen with multiple appliances?
The plan below shows a kitchen area with a total volume of 80 m3.

The area contains multiple gas fired cooking appliances which add up to 1500 MJ/h.

How much air is going to be used for combustion when the appliances are in operation?

• 1500 ÷ 95 = 15.78 m3 of gas consumed.

• 15.78 × 25 = 395.5 m3 of air used in combustion.

That’s 5 × the total room volume of air being used in an hour, that’s all the air in the room 
being used in 12 minutes.

We have range hoods being used in commercial kitchens which will help remove 
combustion products but these remove even more of the available air from the area.

In these situations the importance of ensuring additional incoming air is at the correct 
volume is of critical importance. 

Mechanical ventilation supplying the area must be monitored by a fan interlock which will 
isolate the gas supply to the kitchen if the airflow is not of sufficient volume.
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These are situations that you need to consider when installing multiple gas burning 
appliances into any area.

Situations where several gas appliances are often operated in one area:

• Cooking classrooms at schools.

• Labs at training institutions like Wintec, Weltec or Ara Institute.

• Plantrooms.

• Factories where gas appliances are used in processing.

• Hospitals.

• Laundries. 

• Food trailers (follow requirements as per AS/NZS 5601.1).

Specific appliances
AS/NSZ5601 parts 1 and 2 contain additional ventilation requirements for some appliances. 
These additional; requirements are usually on top of normal ventilation requirements so 
you need to refer to the relevant sections and manufacturer’s instructions to confirm your 
ventilation is adequate.

Examples of appliances and locations with specific requirements:

• Gas fridges in boats and caravans.

• Gas fridges in sealed recesses.

• Flueless gas appliances.

• Gas appliances installed in a domestic garage.

• Decorative flame effect fires.

• Ducted air heaters.

• Direct fired air heaters.

• Laundry dryers.

• Appliances installed in confined spaces.

• Warning labels used on cooking appliances installed in boats and caravans.

WARNING: ENSURE VENTILATION WHEN 
THE COOKER IS IN USE. DO NOT USE FOR 
SPACE HEATING.
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Outdoor appliances
Remember never allow outdoor heating appliances indoors. Outdoor heaters, such as patio 
heaters, barbecues, coal heaters and fire pits release carbon monoxide into the surrounding 
atmosphere. Carbon monoxide is lighter than air and can disperse more readily outdoors, 
but can be fatal if used indoors.

Ventilation of gas equipment and piping
LPG cylinders

LPG cylinders have a relief valve built into the cylinder valve. In extreme situations, when 
pressure within the cylinder increases due to being overfilled or exposed to fire or heat, 
gas can be relieved through the relief vent.

When placing cylinders, it is important to make sure the relief is pointing away from 
buildings and obstructions.

Note:

• The relief usually operates at 2 MPa (mega-Pascal).

• The relief will close once enough pressure has been released.

Cylinders on boats
When LPG cylinders are located on 
boats they are to be positioned so 
that any escaping gas will exit the 
boat and not be permitted to gather 
in the bottom of the boat.

Due to the nature of LPG any 
escaping gas would gather in 
the lowest point in the boat and 
potentially create a very hazardous 
situation.

This could cause asphyxiation of anyone sleeping in the cabin, fire to break out or 
even explosion.

AS/NZS 5601.2 gives direction on:

• LPG cylinder storage compartments.

• Minimum clearances.

• Drainage requirements.

• Compartment ventilation requirements.
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Cylinders in caravans
LPG cylinders used in caravans are 
often secured on the draw bar of 
the caravan but can also be located 
in purpose built compartments in 
the caravan.

Special requirements for these 
situations can be found  
in AS/NZS 5601.2 including:

• Construction of the compartment.

• Identification signage.

• Minimum clearances.

• Drainage requirements.

• Ventilation requirements.

Cylinders indoors
9 kg LPG cylinders are sometimes installed to supply gas to cooktops and are located  
in cupboards underneath the kitchen bench.

AS/NZS 5601 describes the restrictions for these situations including the ventilation 
requirements of the space where the cylinder is housed.

• The compartment is to ventilated directly to outside.

• A minimum size of 1000 mm2.

• Located at low level.
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Regulator relief vents
Over pressure protection is often integrated into the design of many 
regulators. In some instances like service regulators, over pressure 
protection may be in the form of an over pressure shut off or OPSO  
but with many step down regulators and two-stage LPG change  
over kits the over protection is handled using relief vents.

A relief vent is usually present even though they can sometimes  
be difficult to see.

Relief vents may be present on a regulator that you are installing  
in an installation and it is crucial that the vent only allows gas to  
relief to outside atmosphere.

The relief vent of the regulator requires specific clearances.

These clearances are often larger than the clearances required  
by the cylinders.

NZS 5601.1 contains vent clearances which apply in many of  
these situations and in some cases where you can’t meet the  
minimum clearances you may need to consider attaching a pipe to  
the relief vent so a vent line can be run to a more suitable location.

Mechanical air inlets
Clearances are required between relief vents and mechanical 
air inlets (into a building) of 3 m. When we think of mechanical 
air inlets we think of ventilation systems but don’t forget 
mechanical air inlets supply for appliances, in particular,  
central heating units and continuous flow water heaters  
which use fans to draw air in for combustion.

Venting gas equipment
When AS/NZS 5601.1 refers to gas equipment, some examples include things like:

• Regulators.

• Meters.

• Pressure raising devices.

• Vaporizers.

• Over pressure devices.

• Under pressure devices.

• Interlocks.

• Breather vents.
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Often vent lines are installed onto any device which may release an expected quantity of 
gas. Detailed instruction is included in the standard to allow for combining of these vent 
lines and sizing of the associated vent pipes.

Be aware that the enclosures where gas equipment is installed usually require ventilation 
as well.

This can be achieved by installing natural or mechanical ventilation in the enclosure.

Consult AS/NSZ 5601.1 for specific sizing guides to suit these situations.

Concealed piping ventilation
Ventilation may be required for some situations where installation pipework is being 
installed in a concealed location. This includes locations such as ducts, voids, bulkheads 
or inside a sleeve. Pipework embedded in concrete or installed underground have 
different requirements.

Note: pipework passing through an air duct has different requirements. Refer 5.3.2

AS/NZS 5601.1 Table 5.2 describes the situations where ventilation of the duct or void 
is required.

In a situation where the operating pressure of the pipework is 7 kPa or less you will need to 
look up the requirements in AS/NZS 5601.1 Table 4.1 for guidance on the requirements for 
pipe material that you have chosen to use.

Obviously if is in an inaccessible location you would want to keep the number joints to  
a minimum. For example using a roll of pipe rather than joining shorter lengths together. 

Permanent joints include:

• Welded.

• Brazed.

• Crimped.

Table 5.2 tells us that if you used any non-permanent jointing method that ventilation is 
required. Realistically, any joints that take place in an area that you can’t get to, you would 
want them to be permanent anyway. But if the situation does arise you will need to install 
the ventilation as required.

In a situation where the operating pressure of the pipework is above 7 kPa only permanent 
joints are permitted and the pipework must be accessible.

If you determine that ventilation of the cavity is required, the ventilation opening will be 
installed in a safe place at each end of the cavity and the dimensions of the cavity are used 
to determine the minimum opening size using the table below.
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Carbon monoxide alarms 
If you’re considering purchasing carbon monoxide alarms it is recommended to choose  
an alarm that meets US or EU carbon monoxide standards, including references for use  
and installation. The alarm will indicate compliance with one of the following standards:

• UL2034 (US).

• EN50291 (EU).

Choose a model that provides visual and audible alarms indicating when the 
electrochemical sensor or battery has expired. While these alarms may provide some 
indication of the presence of carbon monoxide, their operation is dependent upon  
the location where the alarms are placed, as levels elsewhere in the room may vary.  
Don’t install them near cooking appliances, as this may result in nuisance alarms. 

Remember, if you purchase a hard-wired alarm, it should only be installed by 
a licensed electrician. 

Further information 

Carbon Monoxide detector web link https://www.gasdetectors.co.nz/contact/

Important note about alarms.

Alarms are not intended to be relied on as they require maintenance. Regular servicing 
of appliances and correct installation are crucial for protecting people. 

Study Notes
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Common shortcuts
• Why we take shortcuts.

• Shortcuts around the home.

• Shortcuts with Health and safety. 

• Shortcuts when performing restricted work. 

If we choose the right shortcuts, it can be rewarding. You might drive home every day 
following the same route every time. Then one day, someone lets you know about a shorter 
way that you can go which could take less time and save you some money in fuel.

We all like getting the most out of our time and sometimes this way of thinking will help us 
find a better way of getting things done.

Now, there is nothing wrong with shortcuts 
like this and if you aren’t open to trying 
some shortcuts, it may even be costing 
you money. 

Even on the job site at times there are 
changes in the way that we work and 
services offered by others that may enable 
us to save some time and money.

There could be specialist tools which can 
speed up you productivity or specialist 
contractor who performs part of your work 
allowing you to concentrate on the parts that you can make the most profit from.

Examples:

• Getting a contractor to install edge protection so you can work on the roof.

• Having a contractor excavate a trench prior to you arriving.

• Even things like getting your vehicle serviced, rather than changing your own oil.

Now in each of those situations you will need to look at the costs, your available time  
and resources before you can make a decision on whether it’s going to be worth it or not. 
We all need to make these decisions to ensure that we get what we want out of the effort 
that we put in.
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What’s the risk? Win or lose.
We all take shortcuts around the home and often there is little consequence from them 
going bad:

Shortcuts at home You win You lose

Carrying a lot of packages in one 
trip rather than carrying less and 
making more trips.

Save time only 
one trip.

Dropping your purchases 
and damaging what you just 
brought.

Loading a wheelbarrow with as 
much as it can hold.

Save time only 
one trip.

You lose control and have to 
re fill the wheel barrow.

Don’t use under coat when painting 
the house.

Less cost and only 
takes half as long.

Paint is prone to peel and will 
need repainting much sooner.

Not filling up with petrol when you 
drove past the gas station.

Haven’t got time 
now. I’m sure I will 
make it.

I wish I filled up when I had 
the chance, I’m not going to 
make it. What a waste of time.

Don’t lift the toilet seat when you go 
to the bathroom.

Didn’t have to 
touch the seat.

Oops! Now you are going to 
have to clean that up.

Often we will play win or lose when there is nothing 
of too much value at stake, it’s a form of gambling 
really, and we often see it as a challenge. 

Regardless off the gamble it always has a down 
side, and that will cost you. 

The payment will inevitably be one of these 
four things:

Time – Usually the most common with small 
shortcuts, but you can lose a lot of time trying to 
sort out some of those larger gambles gone wrong.

Money – This one covers from the smallest to the most extreme shortcut where can you lose 
vast amounts of money due to cutting corners. 

Reputation – Everyone puts a different value on their reputation, but for some of us this can 
often be the most significant loss from taking a shortcut and losing.

Injury – This is could mean a small cut, a burnt finger or a bit of dust in your eye, or it can 
also mean loss of limbs, becoming wheelchair bound or even death. 

The sad thing about injury is that the price can be paid by people who didn’t even choose 
to gamble.
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Here’s some shortcuts which often have more serious consequences:

More serious shortcuts You win You lose

The light is still yellow, I will go for it Yes! Saved some 
time.

Traffic fine for running a red 
light. Or possible accident.

Not insuring your home I saved all that 
money.

The house burns down.

Health and safety shortcuts
We are all aware the safe work practices are going to take extra effort. It’s so much easier 
to think: 

‘This is going to take me at least half an hour putting on all the PPE, setting up the barriers 
and other safety requirements, I could just forget about all that stuff and get this done in a 
flash. Then I will miss the traffic on the way home’

So it’s decision time. We all go through this. 

The logical part of our brain tells us that we should follow the correct health and safety 
procedures and we won’t need to worry as much about anything that may possibly occur 
while we are undertaking the work.

The emotional part of our brain however is very strong willed. The instant gratification 
of getting home early puts huge pressure on our way of thinking.

We all tend to lean towards the easy option because we think it will make us feel happier. 
Well, it is easier and still gets the job done. Even though we know that the risks while 
performing the work will have significantly increased.

We convince ourselves that the chances of anything bad happening are so low that of course 
it is worth the risk.

Health and safety matters are never worth taking 
risks with. It’s a matter of life and death in some 
instances, and even with less serious scenarios, 
there is always a chance of someone getting hurt. 
We all need to stop assuming that we can get 
away with cutting corners when it comes to the 
safety of ourselves or those around us.

If you’re self-employed, just remember it’s  
not worth the chance, putting your business  
at risk just to make your job a little easier and  
a little quicker. 
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When you think about it, many of the shortcuts we take with health and safety aren’t really 
aimed at saving time. We sometimes take shortcuts because doing things the right way is 
too much hassle.

• Using sharp tools or small power tools without safety glasses because it is only 
a quick job.

• Climbing up the wall framing instead of going over to the ladder.

• Use the wrong tool because you don’t want to walk back to the van to get the right one.

• Lifting a large object that is way too heavy instead of waiting for someone to lend a hand.

Once again we look at the short term gains from the situations rather than the long 
term consequences.

We should always try and remember what those long term consequences can mean.

We all know people who have been injured and many of us have been injured ourselves.

Time off work due to injury can cause you loss of income and in some cases those injuries 
can change your life.

Safe work practices are designed to protect you and everyone around you. If they are 
sometimes a bit of a hassle we need to remind ourselves that it’s a small price to pay for 
peace of mind.

Taking shortcuts is in our nature but we need to try and understand this tendency for us  
to take the easy way out and find ways to stop it from happening. 

List of common shortcuts often taken with workplace health and safety:

Tick the ones you have done to see how safe you are at work.

Basic site safety short cuts

• Not tidying the worksite, debris or clutter causing a hazards left on the floor.

• Jagged edges, nails and other sharp edges left waiting for some to get hurt.

• Tools that have been finished using not put back in the van or toolbox.

• Spills not neutralised and cleaned up straight away.
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Electrical Safety

• Electrical Equipment not tested and tagged every six months or immediately after 
any incidents.

• Power tools used without an RCD (residual current device), outdoors, in damp situations 
or metal roofs. 

• Extension leads run where people walk or drive.

• Using more than one extension lead. If the lead is too short use a longer one.

• Using multi point boards with no overload protection.

• Not using a bonding strap before cutting or disconnecting metal pipes.

• Disconnecting hard wired appliances, thermostats and elements without holding 
the appropriate electrical qualification.

• Working too close to overhead power cables.

• Digging blindly around underground electrical cables. 

Ladders

• Not inspecting ladders for signs of damage or deterioration. 

• Ladders used on unstable or sloping ground. 

• Placed on top of vehicles or scaffold. 

• Leaning at an unsafe angle (should be 1 to every 4). 

• The top of the ladder not projecting past where it is leaning.

• Not tied securely or with someone holding it.

• Over-reaching from a ladder (instead of climbing down and moving the ladder). 

• Tools carried up ladders (Wear a tool belt or lift your tools up in container with a rope).

Power tools

• Removing guards from power tools. 

• Adjusting power tools without disconnecting the power.

• Not fitting the side handle on your drill when using larger drill bits.

• Not wearing ear protection with all power tools.

• Not wearing eye protection with all power tools.
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Infection from harmful bacteria or viruses.

• Not being vaccinated for Hepatitis A & B.

• Working on used sanitary fittings or pipework with open wounds on hands or arms.

• Smoking or eating during the work or before decontamination is completed.

• Not wearing overalls in contaminated environments.

• Disposable gloves not worn. (If a glove gets torn while working replace it immediately.)

• Not wearing a mask where aerial droplets may be present (example: when a pipe is 
under pressure).

• Not disposing of contaminated waste correctly.

• Tools and equipment not decontaminated correctly.

Working on roofs

• Correct footwear not worn.

• Edge protection or fall restraint/arrest system not used.

• Working on wet roofs.

• Working on asbestos roofs and areas of plastic roofing that are not fully planked.

Working with solvents

• Main hazards include fumes and flammability.

• Working with unfamiliar solvents without consulting safety data sheets.

• Using solvents in unventilated spaces. 

• Leaving solvent containers open when not in use.

• Not clearing away sources of ignition before using.

• Smoking when using solvents.

Working around asbestos

• Not stopping work when any friable asbestos is encountered.

• Removing more than 10 m2 of non-friable asbestos.

• Not taking adequate safety precautions when working with asbestos.
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Scaffolds

• Erecting scaffolds without training.

• Not checking that tags are current on scaffolds. 

• Not checking condition of scaffolds before climbing.

Manual handling

• Lifting objects that should be lifted with the help of another person.

• Not bending your knees instead of your back. 

Excavations

• Excavations not being shored, benched or battered when they should be.

• Not using fences or warning tape around excavations where people can access 
or overnight.

• Heavy machinery too close to excavations.

Working in confined spaces

• Working without sufficient ventilation.

• Working alone in a confined space.

Working with silica based products and cement

• Not wearing suitable face masks when silica dust is being created.

• Not wearing ear protection, eye protection and other required PPE when drilling 
or grinding concrete.

• Not wearing gloves and other PPE when mixing cement.

Total

So, how safe are you at work? Check your rating below.

A. 0 - 9 Wow! Awesome keep it up. Are you sure you aren’t forgetting some things?

B. 10 - 29 Really safe! You only have a few things to work on?

C. 30 - 49 Not too bad! You have been making an effort but you need to try harder.

D. 50 - 55 Oh dear, you need to think of ways to improve your health and safety.

E. 55 - 60 Not a good record at all! Sadly many of us will probably get this score.
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Keep in mind that more injuries happen 
on residential building sites than any other 
workplace in the construction sector.

Before you take that next risk with your safety, 
stop and think about what price you might be 
paying. Be honest about it. We often think…

“It’s only going to take a few minutes. I’ve 
been doing this for years, what’s the chance 
of it going wrong.”

Especially if you are taking that shortcut just to save some money is it worth a few hundred 
bucks to risk being damaged for the rest of your life?

The risk is always too great. Don’t gamble with your future!

Shortcuts and restricted work
Restricted work is sanitary plumbing, drainlaying  
or gasfitting as defined in the Act and work that  
you must be authorised by the Board to do. 

Restricted work must be undertaken: 

• Safely – Which we have just covered above.

• Compliantly – The work is required to comply 
with any relevant legislation (for example the 
Building Act).

• Competently – The work is to be perform by a trained, competent person in  
a tradesman/professional like manner and completed to an acceptable level. 

Examples of shortcuts that are being taken are listed in the following sections. Once again 
these shortcuts tend to be taken to save time and money, but the risks taken are rarely 
worth the gamble in the end.
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Common plumbing shortcuts:

Shortcut Possible result

Running long waste pipes without vent pipes Traps can lose their seal.

Non-compliant waste pipe connections into stacks Possible trap seal loss. Possible 
overflow situations.

Vent pipes not terminating in the correct location Possible spread of disease. 
Customers complain of smells.

Insufficient number of clips on supply pipework Pipework easily damaged. Water 
hammer. Untidy appearance.

Lack of support for waste pipes Drooping pipes possible blockage 
or separation of pipework.

No lagging in frost prone locations Burst pipes.

Non-compliant fittings being installed Possible shortened life expectancy 
of components.

Lack of clearances to other underground services Greater risk during excavation and 
damage to other services.

Common drainlaying shortcuts:

Shortcut Possible result

Incorrect bedding material used in excavation Drains are prone to slump, dip 
or sink.

Lack of fall on surface-water and foul water drains Larger blockages are much more 
likely to occur.

Surface water drains hooked into foul water drains Overloading of the NUO foul water 
sewers and systems.

Not enough inspection/access points Locating and clearing blockages 
becomes a difficult job.

Insufficient cover of drains Damage to drainage system.

Lack of compaction while backfilling Uneven ground finish and 
displacement of drains.

Trenches dug too close to buildings Risk of subsidence of structure 
foundation.
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Gasfitting shortcuts we often see:

Shortcut Possible result

Flues installed too close to combustible material Possibly catch the structure on fire.

Multilayer pipework exposed to UV Material breaks down. Possible leaks.

Flues not terminating in the correct location Spillage of combustion products .

Insufficient number of clips on supply pipework Pipework easily damaged. Untidy 
appearance.

Lack of support for flues Separation of flue joints, risk of fire.

Undersized supply pipework Lack of gas. Incomplete combustion.

Appliances installed in unsuitable locations Incomplete combustion, risk of fire, 
spillage of combustion products.

Lack of commissioning Incomplete combustion, risk of fire, 
spillage of combustion products.

Lack of ventilation Incomplete combustion, spillage  
of combustion products.

Not sealing open ends Risk of explosion or fire.

Insurance for taking shortcuts?
Insurance only covers you for unintentional injury or damage. If you intentionally damage 
or lose property, insurance will not pay for any repairs or replacements. 

When it comes to restricted work, if you are taking a shortcut, chances are that the work you 
have done will not be compliant. 

If it is revealed that the damage or loss was caused due to non-compliant work on your part, 
it is highly unlikely your insurance company will choose to cover you. 

Often these scenarios can end up costing many thousands of dollars to put right. 
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The Plumbers, Gasfitters and Drainlayers Board complaints

Common things being complained about by the public 
Poor workmanship – the Board is 
frequently asked questions around  
the workmanship of building work.  
Of the information, the Board receives, 
23% relate to claims about issues with 
workmanship. This includes a variety 
of compliance issues such:

• Water, waste and gas leaks. 

• Incorrect flue locations. 

• Poor or absent venting on 
plumbing and drainage systems.

• No UV and/or frost protection to pipes.

• Insufficient support for pipework.

Authorisation – The majority of the complaints received by the Board involve some form of 
unauthorised work – a lot of this is undertaken by registered persons who have allowed their 
authorisation to lapse, or who are not authorised in that particular trade.

31% of information the Board receives about unauthorised work relates to registered 
persons who do not hold a current authorisation, 11% relates to people who are registered 
but do not hold a qualification authorising them to complete restricted work in that particular 
discipline (compared to 18% which relates to people who are completely unauthorised).

This is illegal work which has serious implications regarding insurance cover should 
something go wrong, the supplying of compliance documentation, all of which may involve 
significant costs.

Contractual issues, billing and invoicing – Despite these issues being outside of Board 
jurisdiction, it is aware of a significant number of phone and email enquiries relating to 
billing, invoicing and contractual issues (around 7%). It is often these issues that alert 
consumers to other problems around authorisation, supervision and workmanship.

Documentation – Issues around Council documentation and gas certificates make up 12% 
of enquiries received by the Board. This is also outside of the Boards jurisdiction, however 
tradespersons should be aware of their obligations around supplying this documentation 
and ensure that they are clear with customers about what is required.
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Common things being complained about by other tradespeople

From 1 Oct 2019 to 31 Dec 2019, 30% of complaints came from tradespeople and 57% 
from consumers. 100% of the complaints received related to unauthorised work, however, 
it is commonplace that workmanship issues were also present. 

These figures clearly show that there are a large number of people undertaking work  
for which they are not licensed to perform and this doesn’t just mean Joe Public DIY,  
it includes many practitioners as well. For example:

• Plumbers, drainlayers and gasfitters failing to relicense before performing restricted work.

• Licensed plumbers performing drainlaying without a drainlaying licence.

• Licensed drainlayers performing plumbing without a plumbing licence.

• Licensed gasfitters performing plumbing without a plumbing licence. 

The Board regularly receives complaints from tradespeople about unauthorised persons 
advertising in a manner likely to mislead members of the public. Where possible, it is 
best to provide a copy of this advertising to the Board when making a complaint or 
providing information.

There has been a rise in complaints from tradespeople regarding gas installations. As well as 
making a complaint to the Board, gasfitters have an obligation to report dangerous gasfitting 
that has an immediate risk to person or property to WorkSafe. If a gasfitter is working on a gas 
installation that is unsafe, they should make the installation safe before turning the gas back on. 

Repercussions in terms of cost that may have happened

The Plumbers, Gasfitters and Drainlayers Act 2006 outlines that both licensed, unlicensed 
and authorised persons carrying out unauthorised or substandard (plumbing, gasfitting  
or drainlaying) work may be liable (on conviction) to an infringement of up to $10,000.

Expenses are often additional to the fines imposed and can add to the costs.

These expenses can include:

• Lawyer fees.

• Travel expenses.

• Time away from work to attend hearings.

Number of people caught operating unlicensed and what happens to them

The Board conducted 358 sites visits in 2019. 

As a result, the Board sent out 292 letters to practitioners, 25% of these letters were 
warnings and reminder letters relating to authorisation and supervision. As a result of these 
site visits, 5 investigations were initiated, and are currently going through the investigation 
and disciplinary process.
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Study Notes
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