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Caring for the Bay of Plenty

Introduction

Stock water supply is often provided by natural water
sources such as flowing streams or springs.  Stock
treading on streambanks can cause erosion however,
and increase the sediment and nutrient loading in
waterways.  (See Sustainable Options SC02/98
Riparian Management).  When waterways are
protected with riparian (streambank) retirement zones,
alternative stock water provisions are required.

Components of a Water Supply System

Water Source

The most convenient source of water in many
situations is the existing farm reticulation system,
although larger supply pipes and extra reservoir
capacity may be required.  The limiting factor for
extension of an existing system is usually related to
the head (pressure) required to supply extra troughs.
If this is insufficient a separate local supply may be
required.

Streams

Permanent streams on the property are a common and
accessible source of water, and will have good quality
if protected by a riparian retirement.  If the stream has
insufficient fall to supply a gravity fed system there
may still be enough fall and volume of flow to drive a
water powered pumping system.  There are several
designs of water wheel for this purpose, or a device
known as the hydraulic ram.  This device uses the

This hydraulic ram can pump up to 16,000?? per day

energy of large flow under a small head to raise
relatively small  quantities of water to a greater head.
All water powered pumping devices require careful
design if they are to work correctly.

Pumped intakes enable delivery of water to a high
point from which it can be gravity fed to troughs.  If
water powered pumping is not feasible, wind or diesel
powered pumps are alternative options.  Electric
pumps are commonly used, but laying in a power
supply can be expensive.

Springs

Springs are often a preferred water supply because
year round flow is reasonably constant, and unlike
open water they are not susceptible to fouling.
Springs at sufficient elevation will supply a gravity
fed system.  Springs can be tapped using a simple well
point system, with a filter to prevent blockage of the
outlet pipe.

Bores

Deep bores can provide a good supply of water, but
are costly to install and usually require a submersible
pump.  The scale of capital investment involved
generally exceeds the requirements of additional stock
water, and is more appropriate for a whole farm water
supply system.

System Capacity and Flow Rates

Water supply systems should be designed to cater for
the maximum possible demand.  This is expressed as
peak demand and is generally estimated for a six hour
period in mid summer.  Daily stock water demand can
vary with climate and age of animals.  Average rates
are:
• 70?/head for milking cows;
• 45?/head for beef cattle;
• 25?/head for calves;
• 3?/head for breeding ewes.

Troughs should be adequate to meet demand, relative
to stock type and numbers.  In the case of a pumped
supply a reserve (tank) capacity of at least two days
supply is recommended.

Reservoirs are generally desirable in most water
supply systems anyway, as they permit continuous
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supply at times when pumps or spring taps are being
cleaned and maintained.  In systems where there may be
excessive head (for certain classes of pipe) a small
reservoir can be used to divide the total head of the
system into two smaller components.

Flow rate should be compatible with peak demand and is
determined by the following factors.

Head This is the pressure the system operates at, and is
created by the difference in elevation between the source
of the water and its outlet point.  A pump and pressure
tank can also be used to create head.  One metre of head
is equivalent to 1.42 pounds per square inch (psi).

Pipe Size As water flows through a pipe, the layer in
contact with the wall of the pipe moves at a lower velocity
than that in the centre of the pipe.  This factor is termed
pipe friction, and is more pronounced in smaller diameter
pipes because of a higher ratio of pipe wall contact in
relation to the cross sectional area within the pipe.  The
effect is compounded by the length of pipe in which it is
occurring.  An example of pipe friction is demonstrated in
the following table, which shows larger diameter pipes
and/or shorter lengths of pipe deliver higher flows for a
set head.  Similarly, increasing the head of a system for a
given pipe size will increase flow rate.

Flow Output (?/minute), Low Density Polythene Pipe

Pipe friction values for different pipe classes are available
in the form of standard tables, and are a critical factor in
the design of a water supply system.  Where stock water
supply is undertaken as part of a Property Plan,
Environment B·O·P staff are available to advise
landowners on the design the water supply system.

Pipe

A range of pipe sizes and type are available to satisfy
system requirements in terms of flow rate, operating
pressure and durability.

Polythene (Alkathene)
Polythene pipes are corrosion resistant and require no
special trenching but should be buried to avoid damage
by sunlight, high temperatures or mechanical means.

Low Density Smaller diameters have higher pressure
ratings, i.e. 15 mm diameter is rated at a maximum head of
90 m, while 25 mm is rated at 60 m and 40 mm at 50 m.
Needs to be heated (around 100 ºC) for joining and
fittings.

High Density Pressure rating is not related to diameter
but to class of pipe — Class B, 60 m head, Class C, 90 mm
head; and Class D, 120 m head.  Requires temperature of

Factor 25 mm diameter pipe 12 mm diameter

Head 30 m  length 150 m length 30 m length 150 m length

15 m 115 45 17 7

45 m 220 82 32 13

130 ºC for hot joining onto fittings.

PVC (Polyvinylchloride)
PVC pipe is resistant to corrosion and is pressure rated by
class, i.e. Class B, 60 m of head; Class C, 90 m head; Class
D, 120 m head; Class E, 150 m of head.  It is available in
New Zealand as a cheaper agricultural grade intended for
stock water only.  PVC pipe is rigid and sections are
normally joined by solvent, although screw fittings are
available.  It requires trenching and has a high coefficient
of linear expansion.  It should be laid in cool conditions
and have expansion joints fitted in long runs.

Galvanised Iron
This material is very resistant to mechanical damage and is
joined by screw connections.  A wide range of fittings is
available and it can withstand high heads — 15 mm
diameter pipe is rated at 210 m of head, 25 mm also at 210 m
of head and 40 mm at 175 m of head.  This pipe is relatively
expensive however, and requires trenching and hand
laying.  Joints are attacked by corrosive water and if laid
close to the surface it may be subject to frost damage.

Troughs

A wide range of troughs (and storage tanks) is currently
available in both moulded polythene and precast concrete.
Desirable features of a trough are listed below.
• Valve protection — a cover to prevent stock access

and a baffle to prevent operation by wave lap.
• A stop valve to isolate supply to trough for

maintenance purposes.
• Sloping sides to prevent undermining of the

trough.
• A step at one end to allow exit of lambs
• Limited capacity to avoid stagnant water.
• Bottom water entry.

For further information contact a local  Environment
B·O·P  soil conservator on freephone 0800 ENVBOP
(0800 368 267)

Environment B·O·P offices located at:
6 Rata Street Mt Maunganui
1125 Arawa Street Rotorua
5 Quay Street Whakatane
25 Church Street Opotiki
Email: info@envbop.govt.nz

Further Reading
Practical Small Farming in NZ, by Trisha Fisk, published by
Reed Publishing NZ Ltd, Auckland
Farm Technical Manual, published by Farm Management
Department, Lincoln University
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