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DUNSTAN FLAT NOC., 1 IRRIGATION SCHEME

A feasibility study of a fully piped irrigation scheme to
sexrve 127 ha on 22 properties lying between Dunstan Road and
the foot of the airport terrace, and extending northwest from
the Alexandra residential area to Airport Road has now been
completed.

This paper outlines the proposed scheme which would

completely replace the service currently provided by the
Manuherikia irrigation scheme in this area.

PROPOSED SCHEME

The proposed scheme would be served through a storage pond of
the "turkey-nest" type located on the terrace adjacent to,
and east of, Alexandra airport. This storage would cover a
total area of slightly over 5 ha (13 acres) with material
being excavated from within this area to form a surrounding
earth embankment. A clay blanket, lining the floor of the
pond, would be provided to reduce leakage into the porous
gravels.

With an operating range of 2.5 m (8 feet approximately) the
pond would provide slightly over 100 000 m23® (80 acre-feet)
of storage.

Water would be drawn from the storage pond through a primary:
rotary-screen filter and valve system into a low pressure
concrete pipeline along the top of the terrace. Flows would
- be controlled automatically at the cutlet point according to
demand using downstream pressure. The low pressure line
itself would be buried and consist of 900 mm diameter rubber
ring jointed concrete pipes with manholes at intervals for
maintenance purposes.

From the low pressure system water would be carried ovexr the
terrace into the high pressure distribution lines. These
pipes would decrease in diameter from 450 mm (18 inches) at
the upstream end to 150 mm (6 inches) and would utilise the
70 m drop over the terrace to generate static pressures at
supply points. In general pipes over 300 mm diameter are
likely to be asbestos cement with PVC being used for smaller
lines.

Individual properties would be supplied through constant
pressure valves and water meters. It is envisaged that
internal or within-property reticulation would be by buried
PVC pipelines to hydrant points for spray application plant
or fixed sprinkler installations.
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WATER SUPPLY

Water for the scheme would initially be drawn from the existing
Manuherikia irrigation scheme at the head of the Brandy Hill
drop and, in the longer term, from the proposed Manuherikia
Valley irrigation scheme.

In both cases the proposed scheme storage would be replenished
largely using small residual or surplus flows from the larger
schemes. This will become particularly important with new,
large scale, irrigation development from the Manuherikia River
since it will allow the use of the unavoidable tail-end flows
which would otherwise be wasted. However, in the short term
the proposed scheme would be dependent on the satisfactory
functioning of the existing irrigation works, although the
storage would be sufficient for a full irrigation cycle
without any replenishment.

Design of the scheme has been based on an irrigation water
requirement of 70 mm {or approximately 3 inches) at nine day
intervals but with sufficient pipeline capacity to provide
this water over five days. In practice this means that the
system will only have to operate for slightly over half the
time to meet the assessed maximum demand or alternatively
that the supply could be provided almost twice as quickly as
strictly necessary. This will ensure the high level of
flexibility essential with spray application and the
anticipated horticultural land use.

Average seasonal use ig expected to be about 1100 mm (ox
slightly over 43 inches) but, to cope with more extreme
conditions, the scheme would have the capacity to deliver
up to 1800 mm (72 inches}.

The scheme would not provide water for either domestic or
stockwater puproses.

ON~-IFARM SYSTEMS

Water would be provided from the scheme at a minimum pressure
of 75 psi oxr 500 kPa (kilopascals), or sufficient to operate
most conventional spray plant and fixed sprinkler installations.
No pumping would be required.

On the light soils which would be served by the scheme, and
with horticultural land use, spray application offers
advantages and flexibility, and it is envisaged that all
irrigation would be by such systems.

The proposed scheme would also have the capacity to meet
frost-control demands at a rate of 4 mm per hour over an

area of 40 ha (or roughly a third of the total area of the
scheme) . However, the supply of water for frost-control would
be subject to a total pressure break at the supply point with
pumping into the on-farm system. Irrigation supplies would
continue to be provided undey pressure, through a suitable
bypass, and punping would not be necessary.



COSTS AND WATER CHARGES

At current price levels, the estimated capital or installation

cost of the proposed scheme would be: 3
$

Headworks including supply works from 870 000

existing Manuherikia scheme, storage,

low pressure line and upper section of

high pressure system

Distribution works including the high 210 000
pressure pipelines within the irrigated '
area, controls, fittings and valves to

individual property supply points

On-~farm works including buried mainlines, 445000
hydrants, fixed sprinkler installations

but excluding mobile spray plant and

frost~control pumping

$1 525 000

Under current irrigation policy headworks costs are eligible
for 100% Government grant, approved fixed on-farm works
attract a 50% suspensory loan (the othexr 50% being met
directly by the farmer) and half the cost of distribution
works is recoverable with interest over a 40 year term
through annual water charges.

Water charges must also cover annual operation and maintenance
costs, which on a scheme of the type proposed are minimal,

and a contribution to a renewal fund to ensure future repair
and replacement of the works. A charge will also be made

for the bulk water drawn from the existing Manuherikia scheme
“or in the future from the Manuherikia Valley scheme

This will result in an annual cost structure as follows°

Water supply $ 12/ha
Capital charges 110/ha
Operation and maintenance 8/ha
Renewal fund contribution 5/ha

$135/ha

To meet these costs all water supplied by the scheme as
measured at individual supply points would be charged at a
rate of $11 per 1000 m?® ($13.50 per acre~foot). A minimum

annual charge of $110 per ha ($44.50 per acre) served by the
scheme would apply.



CONCLUSION

The proposed scheme has been envisaged and designed as a
highly sophisticated system providing a specialised
horticultural supply. As such its cost and water charge
structure is high, requiring a commitment by landowners
to intensive horticultural system.

With this commitment and support by the landowners concerned,
the proposed scheme would be presented to the Otago
Officials Committee on Irrigation and Rural Water Supply

for recommendation to the Water Resources Council. Subject
to Government economic criteria being met, and the
availability of funds for construction, this would lead

to the approval-in-principle of the proposal. A poll, on

the basis of one landowner one vote, would follow in which
an 80% support would be required for the scheme to proceed
to approval and construction.

In the event of the poll being carried all landowners within

the designated boundary of the scheme would become liable for
water charges.

It should also be noted that proceeding with such a scheme on
the fringe of a developing urban area may require controls

to ensure continuing horticultural use of the land, and

hence protection of the scheme investment. '

C J REID
Ministry of Works and Development
Dunedin

March 1982
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Summary of investigations into a ful
dcheme to provide a horbticultural
properties in the ©a extending n ;
to Airport Road, and lying between Dunstan Road and the
foot of the terrace. Two aslternative proposals are
outlined:
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Blternative A

An on-cdemand scheme utilising the head svallable over
the terracs to provide a press surised supply for
irrigut¢nr and for frost control demands over half
the irriga tst anea.,

Alternative B

A scheme utilis 11@ Lhe available head to provide a
scheduled irrigation u»ijy but with frost control
dema ]Du being met by pumping from storage within
individual orcherds. ‘

In either he new proposal would completely replace the

case t
supply currently provided by the Manuhe rikia irrigstion
scheme in this area.

PROPOSED SCHEME

The pvao&ed scheme would be supplis d initially from the
existing Manuherikia irrigation scheme and, in the longen
term, From the proposed Manuherikia Ua .ley scheme through
. a storgge pond luvabod on the te rrace ddjucenl to :
7 Alexandra airport

The storsge pond would be of the ”tu key- nest! type from
within which approximately 45 000 m® (cubic metres) of
material would be excavaeted to form the ur?oumdimg
embankment. Although greater storage could readily be
provided, o totel ares of 5 ha (12.5 acres) and an oppronm
range of 2.2 m (slic shtly over sever feet) would give a
capacity of 100 000 m° (or roughly BD acre~feet

Provision has been made for lining of the storage by cley
blanket or membrane to reduce leakege through the highly
porous grevels expected in this area.

Water would be drsun from the storage pond through a primary
%LJ@LH filter probabhly of the EOLdLy types, and an
~sutomatic valve controlled by dounctream pressure but

with provision for wanual control. From the outlet

works, a low pressure conhcrete pipeline would carry uwater

along the top of terrace to feed the high pressure
N
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srving the whole arvea ov by four, roughly
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Whatever s is. installed, individual properties would
be served through 100 mm (four inch) constant pressure
solenoid valves but with proviseion in alternative B for

a bypass to storage. '

UATER SURPLY

e

Both alternatives A and B have been designed on the basis
of an irrination water reguirement of B0 mm (slightly over
three inches) every nine days, the 100 000 m® of storage
proposed being sufficient to meet alightly more than one
irrigstion of 80 mm over the whole area. - ' '

Alternative A would deliver this supply essentially on

demaend which is equivalent to e demand facltor of five (ie,
the proposed scheme would have.the ability to meet the

full water reqguirement over one-fifth of the nine day

period or alternatively meet five times the steady irrigation
demand). DOuer the 117 ha ares this would require pipes
capable of carrying a flow of 2300 m°/h (cubic metres per

_hour) or approximately 23 cusecs. This flow would also be

sufficient to meet e frost control demand of 4 mm/hour or
16 points per hour over 58 ha. o ' ~

Alternative B with scheduling or partial rostering of
supplies on the other hand would raquire a demand factor

of two. (ie, the system would have twice the capacity needed

to meet a steady demand). This would require pipes
capable of delivering a total of BJO m®/h or eight cusecs.
Although such a system would be capable of providing

vater under pressure for frost control over 20 ha

(45 acres), demands from larger orchard areas could only
be met through within property storage replenished from
the scheme. .

Except for orchard frost control usder alternative B, water
would be delivered to individual users at a minimum pressure
of 75 psi or 500 kPa (kilopascals). '

In operation it is envisaged that the scheme storage would
be replenished largely using small residual or surplus
flows from the Manuherikia scheme. Housver, a period of
sustained irrigation demand such as might occur during €
January~February period, could be met with a supply of
300 w*/h (thres cusecs) or substantially less than
currently distributed to this area. At times of frost
control d b the supply required could resch 800 m?/h
(eight cusecs tothis would tend to occur at times of
reletively plentiful supply and-low irrigation needs.
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o currently changing rather rapidly

sgh pipe costs arx
snd there is at prasent no raasonable alternative to
asbestos cemont in pipes over 200 mno diemeter, sapital
costs of the twuo alternative proposals ere estimated as
follouws:

v

Alternative R B

Storege pond including lining 174 500 171 500
snd uutlet works -
Main pipeline supplying schéme - 320 900 244 000
including laying and fittings

Distritiution pipes including 267 700 102 600
anchor blocks and fittings

N
w

' Valves, controls, pressure 34 BOO 700

relief and scour provisions

$794 900 $543 800
46800/ha  $4600/ha

Under current irrigation policy (which it should be noted
does not extend to works for frost control purposes)
expenditure on headworks to supply an approved. scheme is
eligible fcr 100% Government grant while half the cost of
distribution works is recoverable with interest at
current rates through water charges.

Water charces must also cover annual operation and

s maintenance costs, which on a scheme of the type proposed
are minimal, and a contribution to an interest bearing

renewal fund to ensure future repsir and replacement of

the works.

For the tuo alternative schemes the total cost of
recoverahle works, the annual capital charge, annual
operation and maintenance costs and the renewal fund
contribution are assessed as follous:

Alternative ' A B

Distribution works cost $290 00D $115 000
Copital charge 4 , $162/ha $63/ha
Operation and maintenance ©$8/ha $8/ha

Renewal fund contribution 12/ ha- - $5/ha .

s s T B P A ST N LT

Total annual cost S i

o

182/ha $76/ha
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No provision hes been mada in vitel costs for on-farm
works whioch, in ters of : "ﬂ}jcy9 are elioible fon
1:1 subsidy on the cost of all fixed worke. Howover the
fart ! ﬁ“c eooverable directly and

such costs 1
schemne wvalter
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costa of alternative A which have become
the detailed investigation arise from twWo

.

1 The large capacity required to meet frost control
demands and, with this, the need to move into larger
dismeter and more costly pipes. e

?  The need to use asbestos cement (or possibly steel)
pipes in sizes over 200 mm as cpposed to PYC which
is only available in smaller niamoters.

On the other hand alternative B, with its lower delivery

rates, would enshle less costly P\C pipes to be used for
all c<uept the main de?1VP1y line. However it would mean

© prchardists would face sdditional rosts of provjdiru
storage and pumping for frost control (but not for irrigation
vhich would be delivered under pressure). *

In the light of these factors alternative B has a marked
cost adventage over alternative A and appears a viable
means of meeting the water needs of the area. - Alternative
A cannot be recommended to potenticl users.

-

(C 3 Reid)
Water and Soil Engineer

Dunedin

17 Decemher 1980



