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How hard can it be?

The Civil & Infrastructure 

engineer has provided 

clean drinking water, 

there’s a RPZD at the 

boundary, with good water 

pressure...the network is 

safe! Phew…

That must mean my 

responsibility has just 

reduced dramatically??

Am I right?
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Typically, we all know that the design of water services within a building is to provide the 

necessary quantity of water to an area or fixture via the means of a piping system 

designed with:

• Acceptable water velocities

• Acceptable pressure drops

If we get those right then we have acceptable flow and pressure at our 

fixtures/appliances, client is happy, job done.

Brilliant! That’s all we need to know, waayyyy too easy!!

Presentation over, thanks for attending. 
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In the design office, Public health/Hydraulic Engineers are looking further than just trying to 

drop in a backflow valve for the sake of achieving compliance.

It is easy drawing a valve into a water system where a hazard has been identified during the 

design phase.

Doesn’t really work like that!

Let’s dive deeper and see what goes on inside my head when I’m looking at a new building and 

trying to layout the water services.

Remembering I’m not just looking at hazards in isolation, I have the responsibility to ensure 

a safe and adequate water supply within the building for all uses 24/7 - 365 days a week!
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My role is also to ensure the building occupants and building 
users are safe from drinking contaminated 
water……..contaminated from the buildings water system 
network that is.
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What are some of the things to consider?

✓ Material Choice 

✓ Flow Velocities

✓ Frictional Losses

✓ Pumped Supply, Mains Supply

✓ Flow Temperatures, Hot Cold Etc

✓ Chlorinated (Disinfected Water Supply)

✓ Water Characteristics, Ph Levels, Iron, Sodium Etc.

✓ Size Of The System, Entrained Air, dead legs

✓ Height and footprint of the building

✓ Water use and frequency of use

✓ Main plant and appliance locations

✓ Safety In Design Considerations

✓ Passive Fire

✓ Hazards within the building (backflow)

These are just some of the things that need to 

be considered well before I’m thinking about 

dropping in any backflow devices.

Undertaking the ground work prior helps in the 

long run.

This list is not exhaustive either!
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You cannot make this stuff up!
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What design standards/codes do I use?

There are so many out there, ones to the left are the usual “go-tos” 
for daily work. 

So many to work from!
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Some designs are 

massive!

This building has a large 

footprint per floor.

There are 10 floors to 

deal with, multiple 

pressure zones and a 

plethora of hazards 

scattered throughout the 

building. 

Remember, when I start 

there are no pipes there, 

it’s a blank canvas to 

negotiate everything else 

going on!
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Backflow Hazard Planning:

For the new engineers that I train up, a simple thing like a 

decision tree when they are looking at a set of drawings 

helps the mind think about hazards within the building.

It is in Bluebeam so they can shift different boxes around.

Example to the left is trying to work out really early on in 

the design phase what sort of is containment is potentially 

required.

Simple yet effective exercise to get them looking at the 

whole site.
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Initially locating the backflow devices.

AS/NZS 3500.1 has a pretty simple to follow diagram 

around the placement of a backflow device.

Based on:

➢ Containment (boundary)

➢ Zone (coordinated area)

➢ Individual (source)

The NZBC currently doesn't use this terminology so 

can get tricky at consent time depending on the 

consent officers understanding of backflow prevention 

protection.  

Building

Building
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Anyway….Is the Water System itself a Hazard? 
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Sustainability and Climate Change 
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Change of Required Flow Rates to Fixtures/Appliances 

Do they 

match 4-6 

stars?

Oversize 

maybe?

Modern Toilets as an example, use 60% less water
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Visual example of different flows, same pipework with different joints 
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Stagnant Water – Dead Legs – Dead Ends 

No matter how good you are, there will be one somewhere! 
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I am now seeing a marked increase of positive results 

within commercial building’s, how do we combat that? 
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Disinfection Prior to Opening of the 

Building is a Start, however traditionally 

not done in NZ unless it is a hospital

What else can be done to ensure safe water in the building?
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A Good “Building Water Safety Management Programme” is 
Paramount to a continual safe water system within a building 
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Not all specifications cover water safety 
management, specific to the system and 
building. 
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Good Documentation is Paramount, especially at consent time.  

Consent officers are always on the 

look out to make sure the device 

specified meets AS/NZS 2845.1
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Provide the Consent officer the 

information to demonstrate the design 

has been through an assessment 

regime to identify the hazards, and 

what recommendations have been 

put in place.

Unfortunately always lacking in the 

majority of documentation that passes 

my desk when undertaking peer 

reviews. 

Do BCA’s have policies in place to 

satisfy themselves that the designer 

is competent in Backflow prevention?

Backflow Philosophy springs to mind.
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A simple Table and Identifying/labelling all the devices 

within the building also helps in respect to understanding 

where the devices are located and ensuring they are 

added into the Compliance Schedule. 

Easily Identifiable
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Appliances and Integral backflow
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Hairdressers sink = High Hazard in NZ………Lets just RPZD it all and hide it!
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Simple yet under utilised solution 
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Drains!! 

There is nothing specific within NZ/AS 1 G12 with sizing of the relief discharge pipe. 

It just states refer to the manufactures instructions. 

 

The manufactures instructions normally include 1 - 2 charts which give the flow rate from the relief valve.



Your amazing title goes here!

Expensive kit…..why not!
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So in a quick summary

• Protecting the building users from contaminated water is a huge 

responsibility.

• Don’t take for granted the water supply is safe/secure

• It is not always just about the backflow valve

• Look at the entire plumbing system as a whole

• Size the water pipes to suit the requirements

• Sensible and constructable design is paramount

• Think smarter with the water layouts

• Water safety management plans, try and implement them (it’s a hard 

road this one in NZ!!)

• Regular maintenance and regular water flushing
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Straight off the potable water main. 
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Questions? Patai?Questions? 

Patai?
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The water utility supply me with x amount 

of pressure. All cities have different 

pressure zones so need to understand 

what the incoming pressure which 

determines a few factors such as 

introducing a booster pump into the design.

Pressure and Available pressure
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Pressure and Available pressure
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Pressure and Available pressure

Include 1 x containment device, allow pressure drop of 

say 80 kpa

Allow for additional frictional losses in the system, say 50 

kpa all up.

So top of the building we now have approx…

Starting pressure 650 kpa

• minus the RPZD, 80 kpa

• minus head, 300 kpa

• minus frictional losses, 50 kpa

Approx 220 kpa at the top where the important high 

hazard plant kit is located, they all require a RPZD.

Will the device function properly  during peak demand?
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Engineering Consulting, 
from my experience, it is 
a bit off a wash your 
hands approach.

•The specifications are 
written is such a way 
that responsibility is 
blurred. 

Remember,

•There are no Hydraulic 
Qualifications in NZ

•University Degrees do 
not cover Public Health 
Engineering (Hydraulics 
as we know it)

•Public Health/Hydraulics 
is learnt “on the job” 
typically by mechanical 
engineers.

Then

•Any mistakes will be 
picked up at consent 
time…

•If missed at consent 
time, the specifications 
are written in a way that 
it’s the plumber's 
responsibility anyway, 
so all good.

So…. if it isn’t seen as 
important at an 
Academic/Consulting 
level then why should it 
be such a big deal in a 
design??

•Plumbing is a Restricted 
Licensed Trade, 
engineering in NZ has 
voluntary registration, 
and there are no 
Hydraulic Quals…

Rinse and repeat

•It worked last 
time……lets just do that 
again!

BCA
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Always had me 

thinking this one

Lets look at some stuff
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Additional water  
disinfection/treatment?
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