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Water Supply – Levels of Service

Key Service Areas and Levels of Service:

• Water quality – Meet the requirements of the Drinking Water Standards for NZ

• Supply flow and pressure – 25 litres/min and 250 kPa (at the meter), meet NZ 

Fire Service Code of Practice hydrant flows

• Continuity of supply – Reliability of the network (condition, number of 

network faults), Response to Faults/Complaints

• Adequacy of Supply – Efficient use of water, water loss, drought standards



Water Supply – Levels of Service

QUESTION

Do you know what your 

Council’s level of service 

is for supply pressure? 



Typical Water Supply System

Intake, WTP &  

Pump Station

Source (River)Reservoir

Reservoir

Watermains (in blue) with 

valves, hydrants etc.

This town (Balclutha 

population 4,000) has 

watermains 50mm – 

300mm diameter (NB).



Example of a Medium Water Supply System

Hamilton, population 

185,000 

Has a 620mm NB Ring 

Main



General Layout – Showing Typical Street (ex GIS)

Service Connections 

to each property

Ridermain (50mm NB) 

along one side of the street 

and around the cul-de-sac

Hydrants on 

Firemain to meet 

NZFS requirements

Firemain (100mm 

NB or larger) Valves for turning 

the water off

Road Crossings to 

strengthen the network



General Layout – Example Showing the Typical Interconnectivity 

Between Watermains (ex GIS)

Note the Road Crossings – to allow the Firemain 

(with high capacity) to supply long sections of 

ridermain (small diameter/capacity)

The strong interconnectivity between 

watermains (i.e. network) means that 

the system has redundancy of supply 

(i.e. two way supply) to virtually all 

properties.



PIPELINE SYSTEMS – Pressure or Gravity?

Gravity systems rely on water flowing downhill, 

and pipelines are designed to run part full or 

‘just full’ (or they surcharge). Pipelines are laid 

to a grade between manholes. 

Water supply networks are pressure systems. 

The pipes are always full and under pressure. 

Water can flow uphill and downhill driven by 

‘pressure’. But there are friction losses (or 

headlosses) as water travels through the pipes.



Concept of Hydraulic Grade Line 

Water held at an elevation is stored 

energy. Hydro schemes convert some 

of this energy into electricity.  

   

Pump stations work in reverse – 

electricity is used to ‘elevate’ water.

The ‘stored’ or ‘potential energy’ of water can be expressed as an 

elevation (i.e. in metres) as the Hydraulic Grade Line (HGL). Due to the 

friction losses (headlosses) occurring with flow in a pipeline, 

the HGL of the water reduces as it travels along the pipeline.
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Example of Hydraulic Grade Line

The HGL is 92m 

(water level at 

the reservoir)

Kelston Glendene Te Atatu South Te Atatu Peninsula

Static 

Pressure

Dynamic 

Pressure

Reservoir top of Hill (Waikumete)

92m

Sea Level (0m)

• The Static Pressure (with no flow or headlosses) is at a HGL is 92m 

• With Demand (i.e. water use) the HGL reduces due to headlosses – 

i.e Dynamic Pressure line
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Example of Hydraulic Grade Line & Pressure M/ment

The initial HGL is 

92m (water level 

at the reservoir)

Pressure Reducing Valve

        Without Pressure Management

        With Pressure Management
Kelston Glendene Te Atatu South Te Atatu Peninsula

65m 65m

75m Static 

Pressure

Dynamic 

Pressure

Reservoir top of Hill (Waikumete)

92m

Sea Level (0m)

• The Static Pressure (with no flow or headlosses) is at a HGL is 92m 

• With Demand (i.e. water use) the HGL reduces due to headlosses

• With Pressure Management PRV’s ‘step down’ the HGL (pressure)



Water Networks – Calculating Pressure

The water pressure at a property is calculated as follows:

The HGL (at the location) – Ground Elevation = Pressure at the property

i.e.  92m (HGL) – 40m (Ground Elevation) = 52m Pressure (or 520 kPa)

52m Static Pressure

(Dynamic Pressure 

will be less – with 

Demand)



Why do Water 

Suppliers reduce 

supply pressures?



Benefits of Pressure Management
• The level of leakage is reduced – immediately!

• The ‘Rate of Rise’ of leakage in the network is reduced

• Watermain burst rates will be reduced (with cost and 

customer service benefits)

• The ‘loss of water’ from every burst and leak will be 

reduced

• The ‘life expectancy’ of watermains and service pipe assets 

will be extended - watermain renewal programmes can be 

extended and depreciation costs reduced

• Customer pressure-related water demand is reduced

• Less stress on private plumbing (less private leaks)





Fire Sprinkler Systems

What I’ve Learnt

• Fire Engineering is a specialist field of 

engineering

• Communication between civil/water 

supply’ engineers and fire engineers is 

generally unsatisfactory and problematic

• Water supply issues with fire sprinkler 

systems are MAJOR issues (building 

won’t get compliance, new buildings  

can’t be occupied or insured)



Fire Sprinkler Systems – Key Features
Sprinkler Valve Room (SVR), Water Connection (with Detector 

Check Valve and metered bypass) and the ‘Block Sheet’ 

(showing the design points)



Fire Sprinkler Systems – Block Sheet

Hydrant Flow Test 

Result plotted

Hydrant Flow Test 

Result plotted – Static 

pressure 470 kPa
These triangles show the sprinkler system 

design points (post SVR) for different risks

Note the unusual scale and the units (litres per minute)

80% (of street flow/ 

pressure) allowable

400 l/min (6.7 l/sec) at 300 kPa

1100 l/min (18.3 l/sec) at 200 kPa



Fire Sprinkler Systems –

Block Sheet (Water Supply Graph)

Sprinkler system 

demands listed

Sprinkler system 

demands plotted

Water supply results 

in a table

Water supply results 

plotted

Sometimes a site plan 

is provided



NOTE – A PUMP 

generally means 

network pressure 

is not critical



Fire Sprinkler Systems – Head Losses
Headlosses occur in all of the following areas. It is important to 

understand this with design and/or dealing with issues:

• Losses in the public network up to the connection point  (at the 

boundary) 

• Head losses through the detector check valve 

• Losses on the internal watermain to the SVR

• Losses through the valves (including non-return valve) in the SVR

• Losses in the sprinkler system pipework from the SVR to the 

sprinkler head

• Losses through the sprinkler head itself



Metering of a Fire Sprinkler System

Detector Check Valve 

with Metered Bypass

Strainer

Flow direction is 

Right to Left



Graphs of Headloss through a Detector Check Valve

Typically around 4 psi = 28 

kPa (but varies 2 - 6psi = 

14 - 40 kPa)

And for a Reduced 

Pressure Zone Device …



Graphs of Headloss for an Reduced Pressure Zone 

(RPZ) Device 

Typically around 

10-12 psi = 70 - 80 kPa



Water Services Act 2021

My view is that water suppliers can control/reduce supply 

pressures but must give reasonable notice so building 

owners have time to make necessary changes/adjustments 



Example of a Fire Sprinkler System Issue in 

Rotorua (supermarket)

Sprinkler system has a hydraulic 

demand of 40.2 litres/sec (at 415 

kPa). 

This flowrate through a 100mm 

road crossing (and 100mm B/F 

assembly I think) is unsatisfactory 

(Velocity > 5 m/s).

Upsizing of the road crossing (and 

the B/F assembly, and possibly the 

internal main) is required. 



Fire Sprinkler Systems – Final Comments
Some final thoughts:

• The flow available at the Sprinkler Valve Room is 

physically checked annually. Non-compliance can be 

caused by network valves being left in the ‘OFF’      

position after maintenance work. 

• My information from the 1990’s was that the ‘80% 

allowable’ figure was based on 10% daily fluctuation in 

(street) pressure and 10% future long term deterioration 

in pressure with ‘growth’ in demand. I was advised that 

within a pressure managed area/zone, the latter 10% 

could be disregarded, and hence 90% allowable pressure 

was acceptable (to the Insurance Council) 



Any Questions?
richard.taylor@tcec.co.nz         
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