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INTRODUCTICN

The following report was prepared, at the
direction of the Commissioner of Works, by
Messrs. Lindup and Watt in sn eandeavour to get
down in writing some of the perscnal knowledge
and experience gained by these two officers
during their long sssociation with the develop-
ment of irrigetios im Central Otago.

It wag felt that such a2 report would be
a valusble reference. and guide to those who
must now take over the control and administration
of this work on the retirement of Messrs. Lindup
and Watt. ’

The sttached plans were prepared by the
staff of the Alexandra Gffice. The appendices,
compiled from data on Head Office and Alexandra
Office files, have been inclunded for purposes
of ready reference.

..
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IRRIGATION IN CENTRAL OTAGC

HISTORY

The practice of irrigation in Central Ctago commenced in the
early gold wmining days, when miners found that they could grow
good gardens using water from mining water races, A Frenchman
named Feraud is credited with the first use of water for farm
irrigation in 1865, on his farm Monte Christo, near Clyde.. This
farm is etill irrigsted, although not from the original source
of supply..

Amendments to mining law regularised the use of mining
water for irrigation and mede it possible to obtain weter rights
for both mining and irrigation and for irrigation solely, and
ag 8 result 81l local stresms that could be readily developed
by mdjacent farmers were soon fully taken up by water rights.
Water rights operate ztrictly in priority according to the date
of grant and generally so maay rights were obtained that in &
given estream the later or "inferior" righte could obtsin waler
only in early spring or after the infrequent heavy resin., With
the working out of mining areas, farmers purchased eerly mining
rights sund converted them to irrigation use, and by sround
1900-910 81l readily obtainable water was in use for private
irrigation, although 2lluviel mining hed by no means finished..

Tt must be reslised that meny of the privately owned water
races commended ps mining races, and represented e capital
development thst could not have been faced by the farmers..

There were numerous possibilitiee that were beyond the
gcapacity of individuals or smell groups and the Government
commenced investigations and surveys in 1906,

In passing, it may be mentioned thet relatively amall
group ownerships of water rights did occur and some at least
still exist.

In 1906 Mr J.H. Dobson, A.E,, commenced a survey of the
Maniototo Irrigation scheme and later carried out surveys for
the Ide Valley and Mspuherikia schemes,

The first Government scheme was commenced in Ida Valley
in 1912, and was based on the provision of storage to hold the
whole sanusl runoff of the Manorburn wetershed, the flow from
which had previously been used for mining.

Most of the early Goverunment schemes were based on earlier
mining projects, snd were not much different from the private
conversions from mining to irrigation, the difference being in
the size of "“he project and the concept of state ownership of
the water righte and constructed works, and the use of water
to give the greatest good for the greatest number..

To this end the Governmeunt has over the yeers pursued 28
steady policy of acguisition of key water righta, at first by
purchase and later by taking over with limited compeunsation at
time of renewsl, as provided in the Mining Act.

The policy has not been completely opposed to private
ownership in that owners of water rights that are not in excess
of their own requirements and do not interfere with proposed
Government projects, have seen able to obtain renewals and
meintain thelr ownership and use,.

The Mining law is compliéated and the‘history of the very

&

numerous water rights is much more complicated and the whole
subject is specialised and requires much  study and local knowledge..
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Mining @s such ls rapidly unearing extinction and the chief purpose
of the Mining Act in Central Otago is to uphold the remified
structure of water rights upon which the production of the district
depends.

It is open to guestion however @s to whether some simpler
and cheaper method of msintaining the status quo would not be
preferable.

It cennot however be emphesised too eiroungly thet the
Government irrigstion schemes both present and future are at
present entirely dependant on the Mining Act, and particularly on
the principle of priority, end nothing that will weaken the Crown
position should receive counsideration, &8s 1t can only react to
the disadvantage of the 500 odd farms suppllied with water on
Government Schemes, . .

This question of water rights is given esrly. prominence
in the history of the irrigstion schemes because they were
commenced, not de novo, but to enlarge the already existing
private irrigation, and have had to work under the same laws to
obtain weter as the private irrigators. :

Generally, the scquisition of water rights by the Crown
hes proved very beneficial to the district as it has provided
water to 59,000 ascres of new irrigation, and despite acquisitions
by purchese, by statute on expiry of the term of private rights,
and by special srrangements invelving the free gupply of some
water, the Crown's operations have never resulted in any private
land going out of irrigation,

The principlé has slways been the consolidation and wmore
efficient use of the limited water available, and enlargemeat
of the sres irrigated and this has always been achieved.

It is for thisvreason that the Crown's powers under the
Mining Act and other legislation require most careful conservation,

Some of the most valuable early rights came to this Department
from the Mines Depsrtment, who in turn had obtaiped some of them
from the successors in title to the earliest holders, either Dby
purchaese or in liquidation of debt, and as 8 result the Depariment
holds weter race licenses with & succession of ownership dating
back as far as 1865.

The Lands Department appears to have sppreciated the
importance of irrigation and the scquisition of water rights and
in the course of acquiring properties for subdivision, obtained
some valusble rights that sre now incorporsted in our schemes.

, In 1906 the Crown obtained & considerable number of rights
but (et this distance) it is not clear who inspired this, or for
whaet purpose. :

Some of the first rights specifically obtained for new
irrigation work by this Department date from 1913 and 1914, for
the Manuherikia Scheme that commenced operations in 1922,

The following is & }ist of the Central Otago Irrigation
schemes, and the year in which irrigation wes commenced:

Ida Vslley 1917
Galloway 1920
Manuherikisa 1922
Barnscleugh 1922
Last Chance 1923
Ardgour 1923
Teviot 1924
Tarrsas 1925

Bengerburn 1926
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Hawkdun 1929
Arrow River 1930
Counroys 1935
Omakau ' 1936
Omeksu Dunstan section 1938

A ghort history of each scheme will now be gilven.

IDA VALLEY IRRIGATION SCHEME

This scheme 1s showa on the key map sund also is map No, 1
of the deteil series attached thereto. The water for this scheme
was originslly supplied by the Manorburn watershed, (Poolburn
storage being sdded later) and the use of Manorburn water dates
from 1865, for mining. .

Referring to.mep No, 1, water was carried by the Upper -
Bonenza race to Hallidays Flat, then by the Lower Bonsuzs to
Lows Saddle, then by Dip Creek down to Galloway (Map 2) where it
was used for hydreulic sluicing, A storage reservoir, the
Greenland, waes built on the Manorburn and is now enclosed and
submerged in the present Manorburn Dam, .

The Syndicste and Blacks No. 3 races shown were also
originelly mining reces, used for sluicing in the ¥ieinity of.
Poolburn, end these could only have obtained material quantities
of water from the Bonanzas Race, dropped down & gully from Lows

Saddle, in the same way as the Syndicate race is fed toda]

By 1906, the rights and races had fasllen into the hen
of the Mines Department, who used the system to supply eunother
area in Galloway via the Crawford Hills race {shown on Map 2}

This soon petered out and probably around 1908 the whole ™ .
system wes idle for went of payable ground. There is no doubt -
that the possibilities for irrigation were recognised by both
landowners and Government officers, and it was around this time .
that surveys were carried out by Mr J ,H. Dobson of this Depariment.

The late Mr F.W. Furkert was District Engineer, Dunedin,
from 1908 ‘to 1912, and it was certainly due to hisg interest in
irrigetion and hig initistive and foresight that Ida Vslley
Irrigation scheme wes developed, It was soon established that &
storage reservolr in the Upper Manorburn suff’ -iently large to
equalise the whole run off could be built, and this would
completely change the then existing conditions under which the
mining races could supply little water in the driest part of
the yeer, The scheme was therefore designed to utilise the
avereged run off to irrigate 12,000 acrcs, snd comprised
(8) Manorburu Dam (b) Eulargement of the Upper Bonanze race down
to Hellideyc Flast where water could be dropped into Moa Creek
(c¢) Enlargement of the Lower Bonesnza Race (d) Enlargcment of the
Syndicate and Blacks No., 3 reces. (e) Extension of Blacks No. 3
back to Moa Oreek (f) Small diverting weire iu Moa and Poolburn
Creeks (g) A new race running from Moa Creek to Poolburn Cregk
and extending on down the east or German Hill side of the valley,
and being named sccordingly,

With this layout, the Syndicate race is fed by the Lower
Bonanza, picking up woter dropped from Lows Saddle, while the
Blacks No., 3 snd German Hill raccs are fed with water delivered
down Moa Creck to Moo Creek weir, and by local stream flow in the
Poolburn, Owing to the layout of the land and sections, relatively
few distributaries are required and the system worked very
‘gatisfactorily except for heavy race losses in the Upper Bonanza
due %0 'high water velocities.
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The scheme was built between 1912 asnd 1916, and water wes
first supplied in 1917. '

In 1917 and 1918 there was considerable difficulty in getting
irrigators interested and started on irrigation, end it was decided
to divert some weter to Galloway, since Lows Saddle commands
Galloway slso, Prior to this it had been proposed to supply
Galloway by a difficult and costly rece from the ¥anuherikia
Scheme, but it was finslly decided to supply from the Manorburn
Dam early iun 1520. -

The combined area irrigated had grown to 5,900 acres by
22/23, and to 13,169 in 26/27, and 13,75k in 31/32. |

In 1928 there arose some doubis as to whether the figure
of 13,169 for 26/27 was not too great for gsafety, in view of the
original figure of 12,000 and to the fact that gain from creeks
" ag apart from storage had not proved as good as originally

eatimated, This was confirmed in 29/30 and 30/31, when some
rationing had to be sppliedi .

Because of this, and because the labour situation required
employment to be found, Poolburn Dam was commenced in November
1929 and completed in April 1931,

It was. confidently expected that this new storage which is
big enough to store the whole run off, would put the matter
beyond doubt, snd in fact allow further land to be supplied, and
if the water shed run off per sguare wmile was as good as Masnorburn,
this would have been achieveds

Experience has shown that this gathering ground is not
nearly as good as the Manorburn and prior to 1947 it was considered
that only a smell margin of safety existed.

There had been moderate rationing in 29/30. 30/31 and ui/4h2,
pbut this had not given much concern to either the farmers or the
Department's officers, because it was felt that the overall balance
between maximum farm production and safe operaiion was a reasonable
one, Normal operation continued up to 46/;7 sesson, 8 period of
30 years since supplies8 commenced, snd during this time the
farmers had become very progperous, and 8 very large production
of wool snd fat lambs had been achieved, ~While there is resson
to think that even better results could be obtsined with subdivision
and closer fesrming, yet the scheme was considered to be completely
successful from the aspect of operation and farminge.

Then followed a succession of seasons that have tried the
farmers and Department most sorely. 1946/L47 was & very poor yesr
for run-off, end supplies had to be cut 15% -in 47/b8,. If next
year had been normel, no great harm would have been done; bub
things rapidly became worse. Since then, rationing hes hed to be
epplied as follows.

L7/48 . Supplies reduced by 155k
L‘B/ug 1" i} " 5}4%
ug/so [} i 1 32%
50/51 (1] i} 1" 83%
51 /52 i 11 111 18%
52/53 " oo " 33%
53/5kL Probably 10%

This hes occasioned great loss of production and farm
earnings and reduction of valuable flocks, and has given great
concern to all interested parties. :

A great deal of work has been put into investigations of
Hope's Creek, the adjacent watershed to the west of Manorburun,
in_ sn éndeavour to find a method of obtaining asdditional water
st 8 reasonable cost, .
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The following esre details of the supply system..

Manorburn Dam was completed in 1914, and is a concrete
arch, 88 feet sbove stiream bed, crest length 387 feet,

It contains 7,500 c.yd. of concrete and created a storage
of 41,310 acre feet, with & maximum reservoir area of 1,745 acres,
The whole of the upstresm face was gunited in the autumns of
1949 and 1950, .

A crack developed some years ago in the right or eastern
abutment and repair by means of 2 new gravity abutment has been
commenced but has not been completed becsuse the level of water
prevented the completion of the work. It will be finished as
early as possible, .

Poolburn Dam wasg completed in 1931, and is & concrete
earch, 83 feet above stream bed, crest length 535 feet. It
containg 14,000 c,yd, of concrete, and created a storage of
21,000 acre feet, with a maximum reservoir area of 1,120 acres,

Moa Creek Diverting weir is sn arched dem 41 feet high
and 200 feet long and stores 31 acre feet, which is ueed for
day to day regulation.

Poolburn Diverting weir is an arched dam 37 feet high and
248 freet long and stores 48 acre feet which is used for daily
regulation, : ' ,

There are:73 miles of main race, of which 3 miles is
parily concrete, and 29% miles of distributary races.

The area under irrigastion in a normal year is now 12,360
scres, while that portion of Galloway supplied is 1,515 acres,
making a total of 13,875 acres from Poolburn and Maunorburn
reservoirs, :

The maximum quahtity normally cerried in the Upper Bonanza
Rece is 85 cusecs,

GALLOWAY

This scheme is shown on Mep No, 2. It was originally’
conceived as part of the Manuherikia scheme, but for seversl
good reagsons it was finally decided to supply it from Manorburn
Dam, and it has received its main supply of r ter from this
gource, While its development is based on the original mining,
since the original use of Manorburn waeter was for sluicing in
the Gelloway area, little use is made of the original mining
races after the water leaves Lowg Saddle and travels down Dip
Creek, The races sgupplying the lower Galloway area were
constructeda by the Department.

Construction work was commenced in 1920 and completed in
1923, but some water was supplied in 1919, to lesnd right
ad jacent to Dip Creek.

The original layout consisted of seversl small diversions
out of Dip Creek for individual farms, snd then a main diversion
weir which caught 8ll water and diverted it into the Galloway
main race and its distributaries. Since then the layout has
been added to, although the original rece system is substantially
unchanged and the following is @ brief summary of the additiouns,

The Manorburn stresm, below Manorburn Dem, travels many
miles -in deep gorges, and finally emerges &nd joins the
Manuherikia River &t the south end of the irrigated area of
Galloway flat,



C e 4

B

‘Phe siream flow was too low in level for irrigastion use
on Galloway, so to obtain it, a diversion dem was built in
193l, largely as a relief work., Although the dam is 52 fest
high and has a reservoir area of 70 acres, it is a device to
gain height to command the land, only the top three feet being
used as working storage. The water from this supply ig led
northward against the fall of the country, but hes proved a
very useful contribution to the water available and the
reservoir has, although never aunticipated when it was built,
been of considerable recrestional value in winter.

In 1930, an electrically driven pump delivering 10 cusecs
was used to supply portion of Galloway Flat from the Manuherikis
river, but with the removal of water ratiouning and because of
power shortage, this was stopped, and the equipment transferred
to Waitaki Dam which was being constructed at that time,

‘In 1948 an electrically driven 5 cusec pump was installed
in the same general locality and in 1950 @ diesel -driven 7 cuses

pump. .

Thegse have been used to help the diminished Upper Manorburn
supplies. The Manuherikia River carries & good supply, mostly
return flow from irrigstion higher up the valley, and Galloway
flat is the only sree on which it could be utilised. The diesel
driven pump was put in because sufficient electric power was not
gvailable, but with the completion of the Praser Power Scheme,
the diesel pump will be changed over to electric drive, and @
permanent insteallation of two electric pumps, totalling 12 cusecs,
will supply 8t two levels. :

When this is in operation next year, Galloway Flat will be
irrigated with return flows from the Manuherikia and the Lower
Manorburn, and the Upper Manorburn will be correspondingly
relieved, having to supply only the upper portion of Galloway,

These inetallastions sre shown ou the mep, although for
clarity the temporary instellation is not shown,

Galloway was a psrticularly bare snd barren area before
irrigation, and despite the recent shortages of Upper Manorburn
water the additional sources of supply heve maintained the
original progress and today Gallowgy is an aresa of good farms,
mostly smell end intemsively farmed,

The following are details of the supply system:

Lower Manorburn Dam is an arched dam wi o grevity sbutments,
It is 52 feet sbove stream bed with & crest length of 378 feet,
and has 8 working storage of 190 scre feet although the total
capacity is much grester, It contsins 1,604 c,yd. of concrete,

Finel pump installation will be & 7 cusec pump driven by s
120 h.p. motor, lifting 105 feet, and & 5 cusec pump driven by 8
30 h.p. motor, lifting 30 feet,

The original layout consisted of 1042 miles of wain race
and 10 miles of distributaries, to which was added a race of
3 miles from Lower Manorburh Dam, Subsequently, a supply race
from the smaller pump was constructed, while the larger pump will
feed into the mein race, with a supply race 1 mile long.

The peak capacity of the system will be 7 cusecs from
Lower Manorburu, 12 cusecs from pumping and 15 cusecs from the
Upper Manorburn, B

The total area supplied is 2,660 acres.
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MANUHERTEIA

This irrigetion scheme was the first that was not founded
on the remains of mining enterprise, in that the mein race system
was entirely new, although the scheme does incorporate some
mining races and early water righta. .

Construction of the scheme commenced in 1917 sund was
substantially completed in 1922, deliveries of water belng
commenced that year, .

The scheme is shown on Map No. 2 and @s will be seen extends
from Chatto Creek to Alexsendra and Clyde, on the western side of
the Masnuherikis velley, and on the northern bank of the MolyneuxX.

Immediately north-east of ‘Chatto Creek there is 8 large
rock barrier scross the Manuherikia valley, known as Tiger Hill,
The railwey and highway climb over, but the river cuts through
in 8 very rough precipitous gorge,. deeply cut, but graded steeply
between the flatter valleys sbove and below, :

The intake of the Manuherikia main raéce is in this rough
gorge, and lesds directly into 8 tunnel 1,550 feet long through
a spur forming an acute bend in the river. The tunnel delivers
into a silt traep, which is above flood level, and the construction
originally continued as 8 concrete lined race along &n extremely
rough eidling until it wssg possible to get away from the gorge
and on to0 easier country overlooking Chatto Creek., Chetto Creek
was crossed with e long twin siphon 1,800 feet long and the race
then has no outstanding features, travelling mostly on sidling
country above the Chatto Creek-Springvale-Clyde highway, until
it crosses it on easy country about 204 miles from the intake.
At this point ithere are two small equalising reservoirs, and
some water is tasken aloung the high terraces towards Alexandrs,
and the balance is dropped down off the terrsce into the Walkeri
valley and is split up and distributed over the lower terr8ces
between Clyde and Alexapdra. The end of the mein race is on the
outskirts of Clyde, 22% miles from the intake,

. The councrete lined race ou the steep gorge sidling gsve
much trouble end in 1936/37 the troublesome section was duplicated
by & parallel &' x L' tunnel set back in solid rock country.
When this tunnel, 5181' long was completed, the surface route
wag abandoned,

The initisl section of the main race now consista of Intseke
tunnel 24 chains, concrete race 60 chsins, tu. el 5,181 feet,
flume 500 feet, open race 85 chains, and then Chatto Creek Siphon
1,800 feet,

These alterations completely obviated the heavy recurring
damage and since 1937 liutle trouble has been experienced,
During recent times the twin steel pipes of Chatto Oreek giphon
have been renswed with one 3'6" diameter concrete line, and some
repairs on the upper 60 chains section of concrete race 8re
impending but not urgent.

The other source of supply for the Manuherikia scheme is
from Chaetto Creek, by a race shown ou the map and known as the
Borough Race., This race runs right into Alexandra and originally
went right to the high banks of the Molyneuxz,

This rece was originally a mining race, grented in 186k,
and ultimately was acguired by Alexandra Borough for & town
water supply. .

If was acquired from the Borough in 1922 in exchange for
8 delivery of 2 heads &t the Borough boundary. This has bsen
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e very sstisfactory deal for both parties, for this race is very
well situated as & dlstributary race and to catch return flows
and we actually sell more water than we put into it. In prectice,
the full smount of water available under the rights acquired

from the Borough is not lifted at Chatto Creek, but is diverted
much higher up and used on part of Omakau Scheme, while the
Borough Race is kept replenished at several points from the
Manuherikia maln race, i

We also obtaih water from rights in Young Hill aund Scrubby
Gully creeks,

The main rights in the Manuherikis were obtained for the
purpose of this irrigation scheme in 1913 and 191k,

The remeinder of the distributary system can be followed
fairly readily from the map.

The ares irrigeted at the present time is 4,900 ecres.

In this scheme, on both the better lends, end all the
lighter lands except the poorest, results have been guite good.
On the very poorest light gravels, very unsatisfactory results
were obtained and this itycc of land hesg not been irrigated for
20 years, ' . :

The principal festures of the counsiructed work are as
follows:— .

Intake tunnel &' x L'6" by 1550' long.

Concrete lined for 300 feet, Discharge capacity when
silt trap =t lower end is scouring 350 cusecs.

The eilt trap is a concrete structure’ 34' x 20' x 12'
deep 2nd was installed because of the mining debris in the
Manuherikis River. .

Rece Tunnel 5,181 feet long, 6' x 3' with concrete invert
and sides for 1,222', and fully lined for 2,387', and the balance
unlined but 7' x 6' wide., The capacity is 100 cusecs,

There is & total of 1,150 feet in six places, of Lenunoun
type, Armco steel flume, mostly of capacity of 100 cusecs.

Chatto Creek siphon 1,800 feet of 3'6" diameter concrete
pipe, meximum pressure head 5C 1lbs. to0 sgquare inch.

The mein race is 22 miles long end has & capacity of °
100 cusecs, gradually diminishing.

There are U451 miles of distributary races of which 90
chains is conerete lined, and 4O chains of steel pipe.

EARNSCLEUGH

This scheme covers an area betwsen Alexandra and Clyde,
but on the opposite or south~western side of the Molyneux River.

While this scheme does not today make much use of the
early wining construction, except for some distributaries, it
1s en tirely based on veluable weter rights purchesed by the
Crown from mining companies, and is 2n excellent example of
the changeover from mining to irrigation.

The location is shown on the key map and the details
on Map No. 2.

The Fraser River emerges from & gorge in the O01ld Man Range
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snd runs through the area to the Molyneux River, but it is only-
in flood time that wuch weter reaches the Molyneux.

In the wining era, Barnscleugh flat was wostly dr& and
barren although it had on it the homestead of Earnscleugh Run
(origin§11y much larger than today and cerrying 21,500 sheep
in 1871). .

The run held the first right in the Fraser of 3 heads, and
the rest of the low and medium flows was taken up by mining rights,

The water was used for electric power generation for
dredges and for dredge flotatlon, . Around 1900 the Lands Depsrtment
acquired Earnscleugh for subdivision, including the water right,
and sllotted shares of two heads of water to sections suitable
for fruit growing, 'and to Harnecleugh run. These water shares
are attached to the land, and gre siill operative, The landowners
are referred to as "free water users" and pay no irrigation rate,
but do psy meintenence charges, &s their water is now delivered
through our system. : s

Then in 1920 the Lands Department bought the rights of the -
Sandy Point Mining Coy. snd in 1923 this Department bought the
rights of the Earnscleugh Dredging Coy. B

This gave the Crown virtual control of the Fraser River
and made the Esrnscleugh scheme possible.

The originel scheme consists of & system of water races,
all origineting in the Fraser River where it emerges from the
gorge and as ghown on Msp No. 2.

There sre no structures of any importance in the original
scheme, the only features spart from the water races being 8
few low head siphons, put in to avoid rough rocky sidlings when
an open channel could not be built without virtuslly constructing
2 steel or concrete flume. The siphons were constructed of
pipes obtained in the purchase of the Barnscleugh Dredging »
Compsny's water rights and races, and are now gradually beilng
renewed in concrets, Construction wes commenced in 1922 and
completed in 1924,

In 1925 a small sdditionsl area of higher level was added
to incresse the irrigable area of some returned servicemen end
this was possible because of the steep fall of the Fraser Gorge,
enabling supply to be made by an independant pipeline.

o ; : e 107

The lowest summer flow of the Frasger is 'O heads Or cusecs,
but the weter available was mostly around 25 cusecs. The area
irrigated, including the free water, is 2,065 scres, and because
the water at minimum flow wes not adeguate, slthough this occurred
very seldom, there was some agitation for provision of storage.
Because of this, and algo to maintain employment Fraser Dem wasa
built in 1935 and 1936,

This reservoir is used to meintain & uvuiform summer flow
which ranges between LO and 50 cusecs, so that a very good water
supply is now availsble, and in fact there is more water than
required by the irrigated land.

During the last year or two, the Deparfment has been selling
surplus water to & mining company for dredge flotation, so that
the wheel has turned full circle, .

An extension of the irrigable area by additional work is
under consideration at present and will be referred to later
in this report,
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The following are the main details of the supply system:~

Fraser Dem is a2 concrete arch, 97 feet above gstream bed
and crest.length 450 feet. It contains 12,560 c.yd. of concrete
and created @ storage of 4,120 acre feet, The reservoir area
is 114 acres. )

There are 10M. 50 Chs. of wmsin race, including 6,600 feet
of 24" pipe and 700 feet of 15 inch pipe, There are 17M. 4OChs,
of distributery races which includes 2,000' of 9" pipe.

The totsl ares gupplied at present is 2,065 acres, and the
maximum diversion of water is around 57 cusecs, with a more ususl
figure of 45, :

While not directly connected with irrigation, two power
schemes have been instslled on the Fraser, -

*

The first, s temporary installstion came into operation
in 1948, and the permsnent installstion is nearing completion
at the present time, Its intake is below the Fraser Dam snd
i1ts tailwater returns upstream of the irrigstion off-takes, so0
the water available for irrigation will not be affected.

LAST CHANGE

This scheme is shown on Msp No. 3 and was commenced in
1923 and finished in 1924, and with additions in 1924 and 1925,

This scheme is besed entirely on the acquisition of early
mining rights and races. In the early days miners worked slluvial
ground in the Fruitlande 'area, then known as Bald Hill flat, and
this continued up to about 1910, Water was obtained from creeks
on the Dunstan or (ld Man Range, the chief source of supply being
Shingle and Gorge Creeks.,

There were & number of parallel race lines, and these were
quite high on the range, around the 2,000 foot level.

By 1918 practically all the early priority rights had
fallen into the hands of the Crown, but Alexandra records do
not show the method by which they were 2cquired. The only
worthwhile right not held by the Crown was one out of Shingle Creek
to Commissioner's Flat at Roxburgh, and this has now been acquired
in connection with Roxburgh Hydro,

Barly in 1923, the Last Chance Scheme we. put in hand, and
took lts name from one of the principsal claims at Bald Hill, sana
its esupply race, since this race wag adopted as our mein supply
race, The original scheme wss to supply wster to farm lands
lying between Shingle snd Butchers Creeks,(see map) and the
principal work was the reconditioning of a continuous line of
race along this length,

Owing to the elevation, nearly 2,500 feet at Shingle Creek,
this wes a summer job and this race has slweys been difficult
to operate and msintain,

In 1924 it was decided to extend over Butchers Creek onto the
triangular block of country lying between Butchers Creek, Conroys
Creek and Alexandra, and this was completed and water supplied
in 1925, Although there is & very large area of land commanded
by the Last Chance race, 1t is mostly steep hillgide country and
only relatively small favourable areas have been, or ever will
be irrigated, as the water available limits the area, In 1936
there we8s a further extension of the Last Chance system, right
at the Alexandre end, and today the scheme extends right to
the Molyneux opposite Alexandra.
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The Alexandrs Borough held two early rights in Butchers
Creek totalling five heads and used some Of this water for the
town water supply. It was brought by water race to & reservoir
on the south side of the Molyneux, overlooking the town, and

thence by normal pipe reticulation.

Aun agreement wasconcluded in 1934 with the Borough by
which the Crown acquired the 5 head right in Butchers in return
for two heads of water delivered into the aforesaild reservoir,
The Crown slso built & storage reservoir in Butchers Creek,
(the Alexandra - Roxburgh section of the State Highway runs
alongside portion of'it%, and the surplus of 3 heads plus the
storage has enabled & much improved supply and increased ares
at the tail end of the Last Chance Scheme, '

This final addition came into Opération early in 1§37.

As mentioned earlier, the Last Chance scheme is spread’
over 8 very large sres, the gross being about 30,000 acres, but
the net ares irrigasted is only 2,385 scres. .

This represents the ultimate development, as nelther
additional waster or storage capacity is available and pumping
is not precticeble, The soils oun which the Last Chance water
ig used are good, and while the areas is gpersely irrigated and
is not et all easy to operate and maintain, the results obtained
from farming are quite good. ’

Apart from racelines end pipe siphons and flumes there
were no structures in the original scheme, but the construction
of Butchers Creek reservoilr amended the status as follows:- '

Butchers Dam is 8 concrete srch, 78 feet above gtresm
ped with 225 foot crest length, It contains 2,120 c.yd. concrete
and has & working storage of 1,200 acre feet, and a surface .
ares of 88 amcres. - Water is drawn from it by & 6' x 4' tuumnel
2,388 feet long,

The high level main race is 21 miles long, snd carries
up to 20 cusecs. It includes 6,000 feet of 22 end 2l inch pipe
and 3,500 feet of fluming.

There are seven miles of distributary race which includes
2,000 feet of fluming,

ARDGOUR IRRIGATION SCHEME
Map No. 5

This irrigetion scheme is based on & Crown water right
obtained in 1910, out of the Lindis River. In 1915, proposals
to irrigate the area were being considered and while the early
records are scanty, it appears that Ardgour irrigastion area was
subdivided with 2 view to it being irrigated, and that settlers
were on the lsnd with some promise of irrigetion before auny
concrete propossls had been developed. These were finally aspproved
and work was commenced in early 1921, end completed for the
1923-2L4 geason,

The Ardgour scheme, although physically separate from the
Tarrsg scheme, is adjacent, and both schemes are dependant on
the Lindis River. Any actions to strengthen the water right
position were therefore taken for the beunefit of both.

There were two rights prior to the Crown 50 hesd right
of 1910, : : A

Oné of these for 15 heads was scquired in return for 8
heads of free water, This is & better srrangement than might
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appear in that this 8 heads, which is delivered 8t the lowest
part of the ares, in Begg's race, is supplied from return flow,
and enables 15 heads to be diverted at Ardgour intake, The
other right, by sgreement with the owner, is operative for 6
heads instead of 12, making six available to the Crown.

With the exception of these two quantities of 6 and 8 heads,
which are efficiently used on private lands, the balance of the
stream flow ig svailable to Tarras and Ardgour aund is just about
gufficient to meet commitments in dry times. The Ardgour main
race was constructed as & new project, and has no outstanding
features beyond some costly race counstruction and siphons in
the upper section getting away from the Lindis River. The
distributaries, as shown on the map, are relstively smell. .

The revenue producing aree in Ardgour isA1,3CO acres.

The Ardgour main race has 2 capacity of 20 cuseés and is
13 miles loung, of which one mile is concrete lined, and &lso
includes 5,000 feet of 30"=teel pipeline. oo -

There is 2% wmiles of distributary race.

TEVIOT SCHEME

This scheme is supplied with water by the Teviot River
which joins the Molyneux River from the sast, as shown on Mep No. b

The Teviot River was an importesnt source of waster &s soon
s mining commenced, esnd much ground wes worked on the east bank
opposite the town of Roxburgh. The stream originates in high
upland country south of Manorburn watershed, and this relstively
flat country contains s valuable reservoir site that was developed
for mining and i1s known as Lake Ounslow. The original masoury
dam has been raiged 32 feet by the Department, and the avallable
gstorage could be considerably further increased by the construction
of 8 new dam & ghort distance downstream, if it were ever required.
The Teviot runs at a fairly high level until it nears Roxburgh
and then plunges down & rough gorge in the last three miles.
This feature enabled the miners to bring out water rsces, (although
they were predominantly flumes or pipelines), ounto the hill faces
over'ooking the Molyneux, and approximately 700 feet above 1t.
With thig head and with Lake Cnslow to augment the summer flow,
very effective sluicing waes possible and much work was donhe, -
By eround 1915 the arce was substantially worked out and by
1921, the position was thaet all the water rights were held by
three wining companies, one of which owned Lake Ouslow, but two
of them had finished operetions and one was still working. ' There
were prolonged and involved negotiations between the mining
companies, the local Power Board and the Government, for there
were obvious possibilities for power as well as irrigation. The
final result wes that the Crown got all the water rights and the
usable race construction work, the Mining Companies got some

. compensation, and the Crown agreed with the Teviot Power Board

to install the irrigation scheme in such & fashion that the Board
would receive at a powerhouse, 25 cusecs of water under a gross
head of spproximately LOO feet, the powerhouse to be situated

so that the water was re-usable for irrigation.

Construction work commenced on both power and irrigation,
and as will be seeun on Map No, b, the layout is as follows,
Water was originally lifted from the Teviot River by the last
surviving wining race, the initial section belng pipeline, but
now superseded by & tunnel roughly paralleling the same route.

Today the water reaches the top of the power penstock at

elev. 955 above sea level by 5,078 feet of tunnel and approximetely

65 cha,. of open race.
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The penstock carries L5 cusecs down to the powerhouse,
where it divides snd 8 meximum of 411 cusecs is carried across
the Teviot gorge to what is known as the top race.

Normelly about 35 cusecs goes through the tarbines,. and
of thie up to 23 cusecs goes through a second siphon over the
Teviot to what is now termed the bottom race, the middle race
being now supplied by 2 branch pipeline.

These three races supply all the irrigated land in Roxburgh
East as far north gs Roxburgh Hydro, .

In time of heaviest irrigstion demesnd the powerhouse
recelves a meximum of 34 cusecs, but in winter msy tske as much

asg 379

This work commenced in 1923 and was substantially completed
in 1924, 1In the original work, there was a very large length
of steel siphons, and these were all second haud mining pipe.
The highest pipeline, thet out of the river, was supersgseded by
tunnel in 1936, snd replscements on other lines by reinforced

-concrete have been made from time to time.

In 1927, what was known as Teviot Extension was commeunced..
This branches from the supply race on the upper section, not
far from the tunnel outlet, and runs south along the hillsides
towards Millers Flat, and the irrigation scheme reaches the
outskirts of this township, The work was completed early in

1929,

The first five miles of the race utilised an old mining
race that supplied water to & claim behind what is now Roxburgh
Railway Station. :

\
This length had eight steel siphous totalling 5,170 feet
in length and these were renewed in concrete lined steel in

1937.

This addition has given good results on the easy hillside
slopes, but the gravel flsts between Millers Flat and Roxburgh
Railway Station have made little progress,.

The original Lake Onslow dasm was built of massive stone
masonry, and was raised three feet to increase the safe summer
flow in 1933, and & further nine inches in 1938, This raising
was by means of angle iron fremes supporting hardwood sheathing.
This type of raising has been carried es far as possible and
as the masonry dam, which was built in 1834, lesks at many of
the joints, it will be necessary to renew it some day,

There is an excellent site for an gconomical arch dam &
short distance down stresm, and it is possible to increase the
meximum retention level very considerably, . '

The following asre detsils of the water reticulation:-

Onslow Dam was raised in 1904 by & wining compsny to a
height of 25 feet high snd with & crest length of 140 feet, in
schist masonry. It had a storage capacity of approximately
9,000 acre feet, and an areas of 845 acres. This was increased
by 3,560 acre feet by the addition of timber flash boards
permanently set on steel frames to s height of 3'9" in 1933
and 1938, : ,

The maximum lske srea is now 1,098 acres.
The diversion tunnel is 5(078 feet long and is completely

concrete lined, and is 4'9" x 3'6" inside the concrete, Capaeity
is 60 cusecs, :
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The pipeline supplying the power house is 2,100 feet
long, @nd is now & composite line 30" reinforced concrete pipe
at the top and 30" steel st the bottom.

The static head is 385 feet and the capacity L5 cusecss

The line brenching off just above the power house and
running across the Teviot Gorge to the top race is 2,020 feet
of 18" steel pipe snd has a capacity of 11 cusecs. :

The line taking the power house tailwater is 9,920 feet
long of which 3,570' -is of 30" and the balence of 24" concrete

pipe,

The branch pipe leading from it to the wmiddle race is
1,470 feet long of rivetted steel pipe which is being replaced
this year with 18" dia, reinforced concrete pipe, Capacity depends
on draw offs et various points of supply but averages 23 cusecs.

The top, middle and lower races each can carry 11, 9 end
1l cusecs respectively and have a total length of eleven miles,
while there are six miles of distributaries. .

The main race to Tcviot Extension is 8 miles long and has
5,170 feet of 22" concrete lined steel pipe and 4,280 feet of
rivetted steel pipe of 18" and 15" diameter. Flumes total -

spproximately L4,000'.

There are 7% miles of disiributary reces including 800 fesetl
of steel subsidiary siphons, which are in process of renewal,

The area supplied today in the Teviot Scheme is

Original 2,710 sacres

Extension g20 acres

 Potal 3,630 acres
TARRAS

This scheme is shown on Map No. 5.

The upper ten miles of the Tarras main race follows the
route of & smaller privetely owned race, upon which the owner
had spent about £15,000 to bring in water for irrigetion, This
wag acquired for £15,000 in 1923, and work commenced on enlergement,
in the process of which the original race was gorapped and
obliterated,

The work was substantially complete and supply commeuced
in October 1925,

The system conslsts of surface race, some concrete lined,
and some large siphons, and distributaries, and has no special
features other than the fairly costly work involved in getting
clear of the Lindis River. The race purchesed carried 8 weter
right inferior to the Crown right and the scheme operates on
the rights described in the Ardgour section of thig statement.
This scheme is a troublesome onc to meintain and the first seven
miles in the gorge has always occasgioned heavy meintenance by
hand labour.

The water commands some very good land on which good rgsults
are obtained, but there are some light poor quality areag on
which irrigetion has not been successful and which were abandoned
in "929-
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The revenue producing srez today is 2,680 adfes.

The main rece has an initial capacity of 70 cusecs and
is 21M. 7CChs. long, 5% miles of the upper section of 7 miles
is concrete lined, and this secition also contains L,000 feet
of 34" steel plpe, there being 2,000 feet of twin plpe giphon,

There are 17M, 55 Chs, of distributaries 1nc1ud1ng 1,200'
of pipe lines,

BENGERBURN

This is shown on Map No. 4 and comprises 2 small orchard
aregs a8t Ettrick close to Millers Flat Township,

This is a very small irrigation scheme snd was recoustructed
by the Department out of earlier private rights and races, but
is operated asnd maintained by the water users. .

In practice, . beyond collecting the water rate to cover
construction costs, the Department has very little contact with
the scheme, as the use aiud maintenance of the race system presents

no particular difficulty.
This scheme came inito operation briefly s&s follows:-

There were two water rights in the Benger Stream, one
being held by a Mr Duncen and the other by Mr Duncan and the
Crown in egual shares, The Crown's share arose from the Lands
Depariment acquiring the interezt of one Elliot who had been &

Crown tenant,

Leater Mr Duncaun sold a number of sreas for orchard
_establishment with a8 rather loose arrangement for supply of water
from his one and s half water rights, Supplies were not
satisfactory and owing to unsatisfactory repair and operation
after flood damage, the new orchard community commenced sulits
for forfeiture of Duncan's rights and sought the Crown's
co-operation,

After the usual prolonged negotiations the final arrengement
in 1922/23 was that Duncan retained his own right and surrendered
the half right to the Crown, avd it is on this right, now wholly
Crown, that the Bengerburn scheme is established, Work wes
commenced in 1924 snd water was supplied in ths 1925/26 season,

The work consisted of reconstruction of the intake snd
existing race plus some new distributaries. The scheme is noti
charged for on an acreage basis, but the total ares of orchard
irrigated is approximately 200.

A proposal has been put forward that the whole scheme be
presented to the water users, and is supported by details and
there appears to be merit in the recommendation, since the
original agreements have now expired, and the total revenue of
£40 per annum must easily be swallowed in our accounting and

clerical costs.

HAWKDUN IRRIGATION SCHENE

This is shown on Map No. 6.

This irrigation scheme is & latter day development of early
mining, edd is supplied by a very long race that was counstructed
for supplying water to the Neseby mining field, also mining at
Blackstone Hill, This main race is known as the Mt. Ida Water
Race and was operated by the Mines Departmeant for very mauay years.
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Annual reports on its operation appeared in the Mines Statement,
the earliest available in Alexandra being 1902, but it is thought
thet the whole raceline, about 66 miles in length was constructed
by the Mines Department, and it was operated in the same way

~as the water race system a8t Kumara in Wegtland,

The works were authorised by Governor's Proclamation on
17th October, 1873, and. the route of the race and the streams
reserved for -its supply sre identical with the present day usage,
It is not certain by what Department, if any, the race was
constructed, as it was in the day of the Provincial Governments.

As an adjunct to the System, the reservoir at East Eweburn
was bullt in 1901-02, and this reservolir, which was 2 rather
bold earth dam of a meximum height of 70 feet, has always been
an asset in supplying water, but caused trouble on occasions by
slips on the water side, and was strengthened by a heavy stone
blanket thickening on the downstream side in 1933/3h.

It continues to give good service.

By 1920 there was not enough mining to use the total water
available and only the lower end of the system was in use, 2nd
the business had become voery uneconomic,

As will be seen from the mep the race extends over & long
gtreteh of country, and while the race is higher than is suitable
for irrigation, it does command irrigable lands in the northern

end of Ida Valley, in the vicinity of Blackstone Hill and Oturehusa,

and also s section of the Maniototo plain, bounded by the

towns hips of ‘Wedderburn, Ranfurly, Kyeburn and Naseby. There

is very little stream flow in these areas and some farms were
without sdequate water for stock, There was & general demand
for water in the srea and in 1924 arrangements were made with
Mines Depsrtment to take over their system, and after completely
overhauling, and enlarging portions of the mein race, for this
Department to continue to supply those miners operating and to
utilise the balance of the water for irrigation snd stock supply.
Work was commenced on the mein race and farm distribution system
in 1926, snd the schewe commenced operations in 1929, Owing to
the widespread demand for water for irrigation and stock, and ‘
the relatively small supply of water available in summer, there
was 8 choice between full irrigation for & few, and some water
for the whole ares, The latter course was decided upon and the
Department has never regarded Hawkdun as more than 8 partisl
irrigetion scheme and it was put to the farmers and accepted on
that basis. It can be fairly said that it has done this, but

no more,

There is however no reasonable prospect that it casu be
improved until the Maniototo.Scheme is built. When this is
in operstion the Hawkdun scheme will be reduced in area and
gome improvement in the allowance per acre will be possible.

In 1931 & smaell adadition supplying 500 acres was built
in the vicinity of Oturehus. A

This consists of & small arch dsm 2nd supply race snd
utilises spring flows, (and low return flows in summer) in the
Idsburn Stream. The supply race from the dam to the lands
supplied has no special features.

The following are details of the reticulation:-

Main Race, 66 miles, all above the 2,000 feet level,
The capacity increases as water is accumulated up to 40 cusecs
and diminishes again when nearing Naseby. :

There are 102 miles of distributary races, and about 6,000
feet of pipeline in the whole system, ranging from 27" down to 15",

Fl .
o
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The only sitructure worth mention in the original Hawkdun
Scheme is West Eweburn Reservoir. )

This is en earth f£ill dam, 70 feet high above stresm bed
sad 620 feet long on the crest. S

The upstream or water face slope is 3 to 1, top width
15 feet, and downsiream slope was 2 to 1, and this was flattened
to 3 to 1 on all but the top 15 feet in 1933/34.,

At the same time the spillwey, which is in rock on the
west sbutment wes enlarged and cut down to give a freeboard of
10 feet, B : o

The storage capscity is 1,940 acre feet.

The smell dem in the Idaburn built in 1931 is 35 feet high
above stream bed and 112 feet loung on the crest.

It contains 350 c.yd. of concreté and stores 170 acre
feet with @ maximum water area of 20 acres. It supplies &8 race
of 7 cusec capacity 8 miles in length.

The rateable area, including the Idaburn section, is
8,900 acres, . . -

ARROW IRRIGATION SCHEME

This scheme is shown on Map No, 7 &nd is the area betﬁeen'
Arrowtown snd Lake' Wakatipu. :

This was first investigated by Mr F,W, Furkert in 1912,
and was re-examined by Mr J.R. Marks in 1922, In August 1924
the landowners petitioned the Government to institute an
irrigation scheme, surveys were commenced early in 1925, work
commenced in 1926, and the work completed and supply c ommenced
for the 1930/31 irrigation sesson,

. This scheme contains a8 great length of steel siphous,
nearly eight miles, and is noteworthy that it was the last one
in which the old style rivetted pipe was used. The rivetted
pipe has been completely supersecded by welded construction and
by reinforced concrete,

This scheme was desigre? as an irrigation scheme without .
adaption from previous mining, although the Arrow River has been
the site of much mining sctivity right from the earliest days,
when phenomenally high returns were obtained, The irrigable
area is composed of rolling country and hills, much digsected -
by glaciation and the Shotover River and the races are mostly
on hillsides with counnecting siphons, It is most doubtful
if this scheme would receive consideration under present day
conditions, and it was only after prolonged pressure on the
Government with promises to pay &1 per acre that it was authorised.

Subseguently, the irrigable areas and rates were heavily
reduced,

This scheme presents a problem in that there will be very
heavy renewal costs on the pipelines in. not more than about
ten years, as the pipelines are 23 years old, and mild steel
rivetted pipes have proved to have much shorter 1ife than esrlier
pipes that were more of the nature of wrought iron.

The. Crown ascquired some of the early wmining rights and
obtained a right of 65 cusecs for irrigation in 1926. 1In
practice there are no superior rights and the Crown has unrestricted
use of the Arrow River water,

FR S
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The layout involved commencing high enough in the Arrow
Gorge to command the level required, and carrying & pipeline
down & rough gorge to where it emerges onto the eagier country
near Arrowtown,

This pipeline climbs from the mouth of the gorge ou to

"gidling country until it is high enough, aund is 30" to 36"

dismeter, 17,500 feet loung, and carries 50 cusecs with a maximum
head on most of the middle section of 200 feet., Control is at
the upper end to avolid further pressure rise, 'When the time
comes to renew this pipeline it may be necessary to entirely
recast the layout of the scheme and utilise pumping to supply
high levels which are reached by gravity today only by the head
derived from the long gorge pipeline,

The area supplied is 3,000 acres and from the farming
angle the scheme has been quite successful, :

In addition to the gorge pipeline of 17,500 feet, the scheme
contains 22,100 feet of rivetted steel siphons renging from 36"
down to 7%, .

The mein rece is 11} miles long and distributaries total
33 miles.

The intake consists of & weir in the Arrow River about

. eight feet above stresm bed with a crest length of 56 feet.

It is connected by & short length of concrete race to the
silt trap which is & reinforced concrete box 60' long x 10' wide
x 16' deep with settling hoppers snd scour valves. The gorge
pipeline commences at the silt trap and there are no other
structures of conseguence,

CONROYS

There is another small scheme, shown on Map 3 which could
have been regerded, for this report, as part of Last Chance

‘Scheme, although it is substantially self contained,

It occupies an area between the Last Chauce and Earnscleugh
schemes, and dovetalls into them, and there asre properties which
receive water from two schemes,

This little scheme was undertaken because the owners of
privete rights in Conroy's Creek petitioned Government to build
& storage reservoir and regularise their race system, in return
?or antassignment of the water rights sud an appropriate charge

or water,

The work was carried out for the relief of unemployment
and a very useful storage of water created, which enables about
500 acres, perheps half of which is orchard, to be irrigated.

. _ The work was carried out in the latter half of 1934,
and in 1935, and operated in 1935/36 season.

The principal feature is an arched concrete dam, 67" above
stream bed, crest length 200', storage 880 acre feet, sud 28
surface sres of 35 acres. The length of race reconditioned
wes approximately four miles. '

OMAKAU IRRIGATION SCHEME

This scheme lies in the Manuherikia Vslley and is shown
on Map No, 8.
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For many years consideration was given to irrigation in
this area., Prior to 1910, both mining and private irrigstion
were active and using most of the avaiiable water, but by 1920
mining had declined and the Government had the Maouherikie

. gcheme in hand, Surveys were made be tween August 1922 and

April 1926 for a ma jor scheme covering 8ll the country between
Cambrisn and Clyde, with the exceptign of the existing Manuherikis
scheme, . : . ’

This involved a storage reservoir on the Manuherikia at
the Fells dam site and a& large and very long race, commencing
near the dam and running to the Waikeri Valley near Clyde.
Much of this race was in difficult country at the particular
elevation necessary and the project presented many difficulties
and waes much more costly per acre than sarlier projecis, finding
1ittle favour, and was not actively sought for becauss the spread
of the scheme wes so great that there was no community interest.

The estimate was £1,600,000 for au irrigsble area of
around 64,000 acres.

This scheme 8t no time appeared very likely to be
authorised,

Attention was turned to some more manageable development
and verious modifications of the proposals were examined between
1926-3%0, By that time it sppeared that practically all the
country as far down as Tiger Hill, that could have been gupplied
by the wmajor scheme, could be supplied by & smaller scheme with
an intake above Becks, where shown on the map.

This wes supported by the fact that the Lands Department
had bought for subdivision in 1930 81l the irrigable land east
of the Dunstan Creek, together with a private right adequate
to supply it. This meant that we had no demand from lends east
of Dunstan Creek, and it further appeared that the lands above
the lower race line, but which could have been served by the
ma jor development, in the vicinity of Cambriens, could be :
supplied from the Dunstaun and locsl creeks. This was facilitated
by the fact that the Crown had obtained water rights in these
streams by transfer and original application. .

Ancther factor was certain transactions with water rights
from Lauder, Thompsons and tributaries of Chatto Creek. In 1924
Vincent County scquired & number of valuable early rights on
behalf of lands that lie between the foothills snd the lower
race line, and the Crown had the right to acquire them by repayment
of the County's outlasy. It was clear, if this were done, that .
the strip of country between the major and minor developments
would be substantially provided for as far down the valley 88
Tiger Hill, which would be the lower boundsry of the lesser
development. . ‘

The major proposals were therefore Gropped, and in December
1930 the survey of the lower race line was commenced, and this
was the beginning of the present Lauder scheme,

As will be seen, investigations nad spread over 2 good
many years and this account may be a little over-gimplified,
but any attempt to give 2 detailed description of all the surveys
and negotistions re water rights would ouly confuse rather than
clarify the picture, : ‘

By October 1331 the mein surveys had been completed ahd

‘approved, aund construction work had been started snd the first

gupply of water was in the 1935/36 season,

. This scheme wes designed as an irrigation scheme without
complications by prior mining layouts and an endeavour wasg made
to congtruct 1t in as permanent & msnner 8s possible. No rivetted
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pipe was used, practically &il pipelines being reinforced concrete,
with some welded steel concrete lined. : )

Permanent structures are in concrete.

_During the time the raceAconstruction was proceeding, 8 dam
wag built at the Palls site, :

Thig is 2 substantial rockfill 110 feet above stream bed,
containing 168,000 cubic yerds, It has & reinforced concrete
inner fasce which 1s designed for a future possible raising of
forty feet, The preseunt storage capacity is 8,400 acre feet,

Water is discharged by a balanced needle velve into the
spillway tunnel, which is fed by a vertical "morning glory"
circular spillway, .

This structure has functioned very satisfactorily and with
1ittle need for attention since the spring of 1935,

The final step in the Omakau scheme was the addition of
the Metakanul County Scheme and the ares between Cambrian and
Lauder Creek as described earlier in connectlon with the original
planning, . . -

These sreas which are above the Omekau main race, are
included in Omakau for management and administration.

Matakanui and Lauder were sdded in 1935/%6 and the other
area, generally known & the Dunstan section, in 1938/39 season,

This addition reguired the reconstruction of some old _
mining race, snd the construction of some new distributary race.

The total srea supplied in the Omakau scheme is 15,000
acres, ’

This includes 850 acres on the left bank of the Manuherikia -
commanded by @ race commencing in the Manuherikia about 2% miles
sbove the Lauder intake.

This right was acquired by the Crown and now supplies an
enlarged srea upon which the landowners pay rates, but sttend
to their own distribution and waintenance,

The Omeksu scheme was commenced without contracts, with
-gale of water on demand. Experience soon showed that this was
unsatisfactory and seventy-five per cent of the irrigable area
is now signed up for under normal irrigation coutracts, with
sales of water on demand on additional ares still permissible.
The farming results in the Omakau scheme are-quite good.

The following are details of the reticulation.

The scheme operates on water coming over the spillway a%t
Falls Dam, or relesged through the conirol valve, plus sowme
stream-flow joining between the dem and main race intake, 8
digtance of spproximately nine miles.

The water is diverted out of the Manuherikias on the left
bank by & low concrete weir, 270 feet long, by 5 feet high,
and passing through control gates, enters a 54" concrete pipe
30 chains long., It emerges into a silt trap,.2nd then travels
on &s open race to the 2.1 mile point, where it crosses to the
right bank of the Maunuherikia by meauns of a siphon that is
partly concrete lined steel 36" diameter end partly reinforced
concrete 42" diameter, and of a total length of 3,150 feet.
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The mein race then follows a sidling between Becks and
Leuder until it tops the ridge, and then crosses Lauder Creek
by a L2" diameter siphon 4,580 feet long, mostly reinforced
concrete, but having some concrete lined steel.

From this point the race works away from the river and
commences to head around & large basin draining towards Omakau.

Including the siphons already mentioned there 1s just over
16,000 feet of siphon in the scheme, the balance all being
reinforced concrete ranging from 15" to 48" dismeter.

There are slso four concrete lined waterdrives amounting
to 2,120 feet total lengthi. These range between L8t x 3'9" to

Lt x 3,

The length of the mein race 1is 304 miles, and distributaries
total 15} miles, Thers is one area of 500 acres supplied over &
saddle at Tiger Hill by e smell electric pumping plant of 25' 1ift,

The Matekanui end Lauder sections meinly utilise old weter
race, of a total lengih of approximately 38 miles, and the Dunstan
gsection required the construction of 10+ miles of vew main race
and 4 miles of distributery races. These sectiouns contain no
structures of note, . '

SCHEMES IN HAND AND UNDER CONSIDERATION
Piga Flats '

This scheme is under construction at the present time and
is designed to supply 2,840 acres on flats and low terraces nortih
of Lowburn and shown on Map No. 9.

The principsl source of water is the Cluthe River, and
water will be pumped through 800 feet of 27" diasmeter concrete
pipe, with a 1ift of 12C feet,

Some water rights in the local creeks will also be used
on the higher levels thaet are too high for economic pumping.

The Lands Depesritment holds the bulk of the land to be

irrigated and is prepering it for subdivision and soldler
settlement,

Cromwell Flat-Ripponvale

This scheme h&s been approved in principle and detail
errangements and surveys are in hand. The complete details sre-
set out in 64/103 of 15,10,53 to the Hon. Minister of Works.

Blackmans (Extension to Barnscleugh Scheue)

This proposal, which has been reported on, but not yet
finally approved, will add 500 acres to the area now irrigated,
This involved the acquisition without cost of all the water righis
in Blackmen's Creek, both privete rights and rights held by
Vincent County on behalf of certain lands, and these will be
utilised, in conjunction with Fraser River water,

- The proposal brisfly is to pump Fraser water, with a 1ift
of 82 feet, to supply the lands now mainly watered by Blackman's
rights and to utilise these ou the adjacent higher srea that is '
dry at present, The dry areas sre mostly favourably situated
with suitable soil for fruit growing,

This proposesl is a good example of the benefits to be
obtained by the consolidation of Crown and private rights and the
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newly opened possibilities of irrigation pumping and doubtless
will be put into final shepe and approved at &n early date,

Bannockburn Irrigation Scheme

Work is in hand on & msjor overhaul of this small irrigstion
scheme, shown on Map 12. .

This commenced inm 1922 ss & semi-private group scheme,
financed by & losn raised by Vincent County, and operated and
maintained by the water users. In accordaunce with recent
arrangements the Department is repairing and in part reconstructing
the race system and will own the reces and water rights, and
will receive waster rateg from the irrigators.

The cost of meintenance will be met by the Department out
of water rste moneys but the work of waintenance aund the supply
of water will devolve upon a Board of Control elected by the
irrigastors. '

The weakness of this srrangement is that the Bosrd of
Control will have no particular interest in economical maintenauce,
since the Department will be paying the bills and the settlers'
charges sre fixed., :

However, close attention by the Departmeunt to how the
Board manages the maintenance may very well esgtablish a
gatisfactory working srrangement, It will be necessary to watch
the position very closely otherwise the Department masy find
itself in the position of having to undertske the maintenance
and distribution, and this would be most undesirable as our
lsbour costs would inevitably be higher becsuse of the difficulty
of obtaining suitable casual labour, and the unattractiveness
of high level race work to present day labour, It should be
mentioned that 22 miles of the main supply race is above L,000
foot elevation, ' .

It may be necessary to give the locael office strong support
some time in the future in a stand sgainst all the responsibilities
being unloaded on to the Government, Such a stand would be
completely justified, since the very considerable Government
asgistence being given to ensure & new lease of life for this
group scheme, has been given on the basis and understanding
thaet the irrigators must help themselves.

FUTURE POSSIBLE EXTENSIONS OF EXISTING SCHEMES

In considering this aspect of irrigation in Central Otago,
there are two matters that need some consideration,

The first is thet a1l the schemes that appeared easy, that
would serve, land whose response was beyond question, &nd whose
cost, both oversll and per acre, appeared reasonable, were
completed before 1936, and therefore before the immeuse rise
in costs that hes occurred since that time,

Even before 1936, the objection to the large projects
then possible was the large overall cost, doubts as to whether
the land would give the same percentage increage in production,
and still stronger doubts as to whether the farmers would give
the complete practical support that would be necessary for
financial success. While pumping in the Upper Clutha Valley
does seem much more capsble of success than in 1936, the doubts
sbout the Maniototo still remain, especially because present
day wool and sheep prices and labour costs give less incentive
than‘evér to change over from dry farming methods.

Thé other maetter is the great disparity between the price
of farm products snd the price of irrigation water.
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Irrigation retes are about 3%k higher than during the
depression, while ferm returns asre about L4OO% greater, and
irrigation operstion asnd maintenance coets have increased
threefold,

If new irrigation schemes with charges on the'presgnt level
are contemplated, then, even with the greatest possible
mechanisstion, there ie no possibility of escaping very large

- annual losses,

It could almost be =aid that this district, by its success
in retsining low water charges, has made it impossible. for anyone
to conscientiously recommend any new mejor projects at prevailing
irrigation charges,

In fsirness, it muet be said that farmers 8t Ripponvale
have agreed to pay £2 per acre to participate in the Cromwell
pumping scheme, but the Department has had plenty of expericunce
of farmers agreeing to pasy 8 price commensurate with costs and
then obtaining substantisl reductions, and has no reason to be
over-optimistic that the past will not bc repeated,

It may be argued that the same objection does not apply
to the fullest possible development of existing schemes, or to
new proposals that are smaller aund reguire lees capital development
and sre capable of economical maintensnce, and a sumwery of the
position of existing schemes will now be given,

There are certain schemes where 211 the available summer.
stream flow is used for irrigation, and where the flow cannoi
be zugmented, either by storage or by bringing in water from
snother watershed, These are Ardgour, Terras, Last Chance and
Idaburn and Hewkdun,

This statement csnnot be seriously challenged and no increase
of the irrigeble area is possible other than perhaps some negligible
figure of a few acres to meet some new set of circumstances, -

At Arrowtown there is no scope for new irrigation
congtruction outside the limits of the predent scheme. There are
lands within the scheme that could be added to the area being
irrigated at present, but it would be unwise to do so, the reeson
being that it will ultimately be necessasry to recast this scheme
to avoid as much as posegible of the very high replacement costs
of the existing siphons. Until a detailed investigation and
survey of the best amended layout hes been made, it would be
advisable to leave well slone, This is the only scheme in this
condition,

In the Manuherikis, Earnscleugh, Omakau end Teviot schemes,
zome small additions to the irrigated asrea are possible, but
there is little upon which to base auny definite recommendations,
Any extensions of area must come out of somewhai slender balances
of water svailable with the present layouts and race capscities,
and the water svsilable at the present main race intakes. Aay
sree extensions can only be considered in the light of the weater
availeble end the cost involved and on the merits of the particulear
case,

Generally, extensions within the schemes thet do not
endanger existing commitments are clearly desirable.

we

In Esruscleugh & proposal 1is under considerstion 8t present,
end is known as Blackmens Extepsion. There is water available, the
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land is very suitable for the establishment of orcherds, snd
the proposgsl has considerable merit as it will bring in an
erea that will be very productive. Apart from this, there is
little in sight in BEarnscleugh, @8 the remsining unirrigated
l1snd is fairly light. ‘

L3

In Menuherikis there is a proposal taking form, but which
has not yet been studied by the local office, or reported upou,
There iz an area near the town of Alexandrs suited for orchards
end smell fruit, but it will be most difficult to irrigate by
orthodox locel methods, HEither extensive land levelling or spray
irrigation would be necessary and it is the latter that is now
being suggested, :

Although it would involve expenditure for & reservolr,
excavated ag 8 "tank" on flat land, and probably reguiring gunite
lining, and would involve & special high water rate, it does
merit close examination aud estimates of cost, Most of the
remeining unirrigaeted lands in the Manuherikis scheme are extremely
light end poor, being just @ skin of soil over very.open gravels,
and were abandoned after trial twenty yeasrs ago. The Department
would be unwise to make any move to get them under irrigation,

In Teviot, the unirrigeated lands are of - the same type and
the same comment applies, There has been some general talk of
sdding areas adjacent to Millers Flat, and over the Molyneux
River, between it and the Bengerburn Scheuwe.

The existing Teviot mein race out of the river, and the
races leading to Teviot extension, could not carry nearly eunough
water to supply these areas., It would be necessary to find aun
entirely new high level route out of the Teviot River, and drop
the water down & gully leading towards Millers Flat, An increase
in storage &t Lake Ounslow would also be regquired. This proposal
hes never been strongly sought for, or considered, but would be
very costly and require a high water rate, No detalls of the
work involved or probable costs are known, and a irial survey
would be required to determine a route before any flgures could
be given. ) ‘

Omakau Scheme. The area of the Matakanui and Dunstan
sections of this scheme, thet are fed from stream flow, cennot
be enlarged, but there are two areas that could be supplied by
pumping from the Omakau maein race, totelling about a thousend
acres,

This can be gupplied from the angle of main rece capacity,
and there is sufficient wster (using the storage of Falls Dam
to meintain the stream) but two pumping plants and the duplication
of & siphon at the lower end of the main race would be necessary.
These possible additions will be investigated and reported on and
can be considered on their merits.

The remsining schemes are Ida Valley and Galloway.

In Galloway action has already been taken by pumping return
flow from the Manuherikia River and the Menorburn stream, to
supply the lower areas of Galloway with little recourse to the
Upper Manorburn Storage, but there is practically no scope for
any extension of irrigation in this area, In the higher levels
of Gellowey and in Ida Velley there is 2 total of, say, 7,500
acres of good irrigable land as yet unsupplied, but the problem
in recent years has been when we would be again able to meet our
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full commitments to the existing irrigated aress,

Ag is well known, the guestion of augmenting the Upper
Maunorburn supply from the only appsrent source, Hopes Creek,
has been extensively examined, :

The present appreciastion of this matier is as follows:-

For many years Manorburn Dam was the principal supply for
12-14,000 acres of irrigated land and everything appeared
reagonably reliable -and secure., Then ceme the series of bad
years for run-off, and during these, although Maunorburn wsas

‘nominally supplying irrigetion water for 12,000 acres; the

aveilable weater in the worst year From Manorburn itself, was
only enough for 2,000 acres. :

It is interesting to speculate upon the theory of management
that would have prevailed if these bad yesrs had come in the
first years after the dam was completed.

Obviously, it would not have been assessed as capable of
irrigating 10,000 acres Bg was initislly proposed and actually
achieved. )

What would have been the position with a dam and race sysiem
designed for 10-12,000 acres, and water for only 2,000 acres?

The opinion is held that, if this had happened, the amount
of land under irrigestion. today would be the same as &t present,
Despite the initial warning, the 25 succeeding years would have
offered so much scope for improved farming 2nd increased production
that it can be confidently asserted that the risk of recurrence
would have been taken, and the full benefits of the scheme
obtained. '

There is not the slightest doubt that this would have been
a justifiable risk, aand the additional produce from 9,000 acres
of irrigasted land for 25 years would heve been of great value
{probably £1,800,000) and benefit both to New Zealand sund the
local farmers and townships, Taking the short term view, one
must recognise the serious difficulties that heve arisen for all
councerned in recent years, but taking the long term view appears
to be the only method by which the value of irrigation can be
fairly assessed. .

It would meem therefore that the long term view does not
indicate any need to increase the storage for the Ide Valley
Scheme, and if anything were done, it would really be in the nature
of an insurance against a recurreance of the recent dry years, and
it would be most difficult to resist demands in good years, that
some or 8ll of this insurance weter should be used for still more
permanent irrigstion. a

The writer's view on this matter now is that no action to

' increase Manorburn water for insurance purposes is justified

(2nd this is most certsinly unot ignoring the troubles of receunt
years) and that the only sound justificetion for new works in
this area would be the irrigation of new lands, becsuse any
increased supplies would, in the long run, inevitably be used
for this purpose,

During the past 32 years, @ weir and recording gauge has
been in operation in Hopes Creek, and has shown that in dry
years the flow is not good and that any direct use of the summer
flow by means of surface racelines, plus & small storage dam,
could not provide irrigation for more then 2,000 scres. Viewed
either s 'insurance or for new area, this is not very euncouraging.

if Ehe'addition of all Hopes Creek water to Manorburn
egualising storage by means of a tunnel is considered, then it
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appears that the general priunciple advocated above should spply,
that is, the velue of Hopes Creek should be assessed on the
equelised average gain, and not on the gain or yield of the
worst seasons, '

The records to date indicaie thet the run-off per square
mile of Hopes Creek watershed is not 8s good as Manorburn
watershed during dry periods, and is nearly as good in wetter

periods, It is quite possible that during a cycle of wet years
the proportiocnate run-off would be 8s good if not better.

Giving careful counsideration to the records now available,
it appears that 2 diversion dem in Hopes Creek and & tunnel to
Msnorburn, plus raising Manorburn Dem, would increase the water
available from Manorburn by 60%, or, sufficient when declivered
through the race system to irrigate 7,200 acres, )

NOTE: See appendix to this section for dates re‘Hopes Creek,

The position therefore is that the summer flow open race
from Hopes Creek would supply water for 2,000 acres st & cost.
of approximastely £70,000, or £35 per acre, to which must be
added a share of %the cost of the presen?t race system.

The larger proposzl involving tunnelling and increased
storage would supply 7,200 acres a8t a cost of approximately -
£360,000, or £50 per acre, plus a share of existing capital costs
ag sbove, o

These figures can only result in operation 8t 2 lose and
any decision to carry out cne of the alternative possibilities
can only be made by the Government sfter deciding what write off
would be justified.

It is not proposed to carry the matter further in this
report, beyond saying that thess possibilities are the only way
by which the irrigated area on the Crawford Hills behind Gslloway
can be increased, snd are the mosi practicsl way to increase the
irrigated area in Idz Valley.

It is feazeible, if Galloway and the existing irrigated land
in Ida Velley is considered to nave enough provision, to make
additions in Ida Valley on lands at present unirrigated and lying
between the present Ida Valley schems in the south end of the
valley, and the Hawkdun scheme at the northern end, It has been
suggested that this erea could be fed with water from an enlarged
rallis dam, by pumpiug Oves Liuc uadadle from the Manuherikis valley.
This saddle is very close to Hill's Creek , Map 6, and from this
point water would gravitate down to Idaburn Dam, and be used ou
the area commanded by an enlarged and extended Idaburn Race,

Map 6. This would not help the ares fed from Manorburn and
Poolburn dams, and further would absorb the only water by which
the irrigable area in %h: Manvherikia valley can ever be incre=sed,
particularly the Moutere area between Chatto Creek and Clyde,
referred to later in this repors.

There is room for debate as to whether the water that can
be obtained by additionel storage at Falls Dam should be used
in Ida Valley or the Moutere area, but the most immediate objection
to the use in Ida Valley is the pumping 1ift to Hills Creek saeddle,
which would be of the order of 310 feet, with 13,000 feet of pipe.
This 11ift appears to rule the proposal out.

It has been seid earlier that Arrow River is the only
scheme where a geuneral recasting may be necessery when the
pipelines are due for reunewal,

. This is not strictly correct, for at Tarras there is a
possibility that the first 7 miles of the main race could be
completely modified, although the balance would remain unchanged.
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The elterations would not increase the water or srea, but would

‘congidersbly reduce labour costs for maintenance, and costly pipe

renewsls, at the expense of installing & substantial electric
pump lug plan; and the cost of power. ’

This proposal involves abandoning the upper éeven miles of
mein rece in the Lindis Gorge, and substituting a mile of race
on flat country and a 1ift of 100 feet. ) .

This will require detaii exsmination within the next two
or three years, because the alternative will then be to commence
repewing siphons in the present gorge race. This will be presented
for consideration on its merite in due course. Power would be
derived from the block of -power available for irrigation pumping

~in the Upper Cluths,

The sbove is not an extension of the Tarras Scheme, but
this appeers the appropriate place to mention it. .

m———————C—— T

This completes the section on possible extension or additions

to.existing schemes. While it is believed that everything that

is possible hag beeun meniioned, it should be remembered that much
of it has never reached the stage of trial survey, nO detail
examination has been made, and the propoggels may prove altogether
too costly. Doubtless minor alterations or sdditions to irrigated
areas will require to be made from time to time snd this report
should not be regarded as excluding this possibility.

These minor aiterations would have negligible effect on
the overa;l position. . ‘
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APPENDIX
IDA VALLEY

Average yield from catchments to 30.4.53:

Manorburn Daw (35 years) - 20,030 ac. ft.
" 1 (21 L} ) - 1 9 ’800 " i
Poolburn Dam (21 v ) - 5,150 " "

As the Upper Bonanza Race loses 10% of its flow before
delivering the Manorburn water, either into the Lower Bouanza Race
or into Moa Creek, the two dams can be regarded as capable of coping
with the following proportions of the totel area supplied by them,
since there are no race losses from Poolburn. '

Manorburn Dam 78%
Poolburn Dam - 22%
Areas now dependent on the two dasms are:-—
Ide Valley 12,51k acres
Galloway 1,516 "
14,030 “

HOPES CREEK

Gaugings nesr the Stone Hut in Hopes Creek have been kept since
18t Februsry, 1950. Following &are comparigons with the Manorburn
Catchment:~ : ,

Period A B O

: Nett.gain Hopes Creek Hopes Creek C/A
Manorbun at Stone Hut at proposed %
Dam tunnel intske
ac. ft. ac. ft. ac, ft.
102.50 - 300&651 7,930 9,'400 7,050 89
1.5.51 - 30.4.52 22,290 20,460 15,340 69
1,5.52 - 30.4.53 14,680 10,160 7.620 52
1.5.53 - 31,90.53 _15.530 8.550 6,410 A L1
60,430 48,510 36,1420 Av._60

% 75% of B -~ proposed tunnel intake approximately 3 wmiles upstream
frowm Stone Huv. ’

PROPOSED RACE BETWEEN HOPES CREEK AND UPPER BONANZA RACE
Intake spproximately 1% milee 3above Stone Hut

Flows et this intake approximate 85% of Stone Hut flows. '
Proposed race capacity = 20 cusecs.

Quantities of water capable of being diverted between
October 1 and April 15:-

Seagon Stream flows From Total Less Available

Acre 1%, storage diverted race for sale

Dam lossges )

1950-51 1,800 1,600 3,400 1,140 2,260
1951-52 4,370 1,600 5,970 1,990 3,980
1952~53 3.270_ . 1.600 4,870 1,620 3,250
9,440 4,800 14,2L0 : 9,490

Average: 3,145 1,600 L, 745 3,165

This is cppable of irrigsting agproximately 2,000 acres in ida
Valley without falling below 7% of full supply in the very wprst
year encountered, : )
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IRRIGATION RATES AND DUTY OF WATER

In the scheme histories, the questions of charges for water
and the smount supplied per scre have not been touched...

These, snd the area on which rates have to be paid, have
slways been matters productive of argument, and in some c&ses
serious controversy.

In Centrsl Otago, irrigation contracts have always been
referred to as "mgreements" and fermers do noi use eay other
name,

The original Government policy, which was not modified for
many years, was that. agreements should be for the total areea in
a farm that was commended by the points on the boundary where
the Department supplied water, and was reasonably capable of
being irrigated, 1In meny cases this "irrigable area" was and
st111l is, a very large percentage of the gross area, but there
are all degrees of guality, slope and roughness, and in gome
cases the irrigable proportion is quite small, = In every cese,
nowever, this irrigable srea had to be determined and had to be:
done by ilnspection and sometimes survey, together with discussion
and ergument with the individual fermers, It will be realised
that there was plenty of scope for differences of opinion,

Agreements provide for & rate per acre oun the irrigable
srea, and this is psyable in full eacn year, regardless of the
use made of the water, and the season, and it geuerslly provides
that if the Departwent fails to supply the snnuel quots, & pro
rata reduction is made. This provision does not spply in all
schemes.

The snnual guots was based on the hypothesis that =a gteady
flow of water is used for & certain period gach irrigation season.

A typicsel agreement provided for a flow of one/one hundred
and fiftieth of a cusec .for each irrigable acre for one hundred
and fifty days during the season. This is of course eguivalent
to one cusec for one day each year, ou each acre.

The cusec or "hesd" flowing for one day is the unit of
volume of water, in irrigation farmers' perlsnce, and in the
typical scheme under consideration, & hO acre agreement 1in effect
provided for the supply of oune day head for each acre, Or,

50 day heads per season,

The fermer mey use this in ten irrigationg of 2% heeads
flowing for 48 hours or perhaps with a flow of 2 head flowing
for a totsl of 67 days, or, within reason, in any combination
of flow and elapsed time that suits him. .

Parmers did not think in terms of acre feet, but since
one cusec of water flowing for 24 hours will flood one &cre
almost exactly 24 inches deep, oune head for one hour represents
8 depth of wuter of one inch over one scre, .and a day head is
equal to two acre feet, and these units of water volume are now
coming into more genersl use.

Again, if the farm hed 150 acres irrigable, the guota is
150 day heads =nd since the agreement contemplated a supply
during 150 deys of an irrigation season, the quota is one head
for 150 days on 150 aeres. This can, of course, be derived
directly from the supply of one/one hundred and- fiftieth of &
head per.acre, for oune hundred and fifty days, as stated in the
agreement. .

A scheme providing wster, as above, was therefore referred
to as receiving one hesd to 150 acres, with the unspoken inference



- 30,
that the flow was for 150 days.

A1l schemes did not provide the same sllowance per acre,
and while the usuel figure was 1 head to 150 acres, there was,
for example, Ida Valley at 1 head to 200 ascres, and Hawkdun with
1 head to 300 acres, and in these ceses the allowsnce was 3 and %
dey head per scre, respectively, and the annual quota in day
heads was threequarters and half of the agreement acreage
regpectively. '

This method of computation was adopted largely because of
the continuous mining history of the area, and the fact that
water race licenses sre granted for so many heads, and everyoue
knew what & head meant, in actual practice, if not mathematicaelly,

The chief benefit was that the farmer could relate daily
flows to his annusl quota aud keep check on his usage of water,

This system existed for many yesrs, but because the annual
guota for many farms was modified in 1928, and because the day
besd unit has only 2 local significance, there has been & partial
changeover to thinking in terms of acre feet end inches of water
per annum, which informs the farmer what water he will receive
without requiring the hypothesis that he will receive water for
150 days in the season., The latest agreements provide for so
many acre feet per acre, and from this is derived the total acre
feet for easch particular farm, The day heads per &nnum can be
directly @scertained by halving the acre foot figure, and since
the farmer etill orders water from the raceman as a flow of so
meny heeds for some multiple of 24 hours, in practice both
farmer and raceman =till work in day hesds while the Alexandra
office uses both day heads sund acre feet, depending upon whom
they are desling with, and which eystem ie most intelligibls.

It will be seen, therefore, that while the déy head system
is somewhat confusing to people outside the district, it is not
possible to abandon it entirely.

Water is messured to individuasl farmers by meesns of gauge
boxes set in the race banks, These boxes were developed
originally to0 measure water for mining purposes and their
dimensions and capacities for various openings are laid down in
the Mining Act or Regulations. :

The agreements for the schemes existimg prior to 1928
were as follows:-

Scheme ' Supply Net Rate per Acre Extra water per
. dayheed
Arrow River 1 cusec to 200 acres 20/~ 26/8
Earnscleugh Proportion of total L/8 plus meintenance Free
water rate
Galloway 1 cusec to 150 ac, 15/~ 15/~
Hawkdun 9 " ¥ 2350 " 10/6 In practice,
Nil
Ida Valley 1 1 oo ‘First 7238 acres -
at 10/-, balsnce 13/4
, at 15/-. 20/~
Last Chance 1 " w200 " 11/~ Free
Manoherikia 1 " " o450 W 16/~ - 16/~
Ardgour 1 v " 450 ¥ 15/~ 15/-
Tarras 4 " * 450 " 15/~ 15/-
Teviot 17 v " 450 M 16/~ 16/-

NOTE: 1/150 = 24" water; 1/200 = 18"; 1/300 = 12",
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Between 1925 snd 1928 there developed congiderable
. disgastisfaction with the water allowances snd charges, and finally
- 8 well organised attack on the Government' s policy was made, and
an Irrigaiion Commission was set up and reported in September 1928,

This Commigsion did not agree with the principle of &
uniform weter allowance snd charge per acre within & scheme, and
made recommendations for each property, and es thelr recommendstions
were adopted, the resuli was a great multiplicity of rates per
acre and water allowaunces.

These are set out in the Commission's report but are much
too extensive to guote, '

In almost sll cases, rates were reduced and water allowances
increased, and in many cases the irrigable area was reduced,

While the reduction of rates was justified during the
depression years, they have been too low since the recovery,
and during more recent times have been obviously out of step with
all other costs and with returns from farm produce.

On the other hand, the reductions of area were fairly well
justified. In more recent times some of the borderline acreage
could have been brought in and would have peid to do so, but the
chief difficulty was, the increased allowances of water had
substantially used up the water available..

In other words, the water saved by cutting out some of the
irrigable land, wes, under the Commission's findings, applied
to the land under irrigation and it is not practicable to get
it back,

The incressed allowences of weter have also been fairly
well justified by results, but the Commission's recommendations
were based more on & desire to get existing irrigation farming
on its feet, rather than extension of the farming area, in
existing schemes.

Because the Commission specified extra water free or gt very
cheéap rates, improvement of existing pestures was facilitated, but
with better times, the cost of extra water became 8O small a
proportion of farm costs that there has been no incentive for
economy, The outsize example is that of an orcherdist who
cheerfully paid for a depth of ten feet on his irrigated land in
one growing season,

Becsuse there was little brake on the money side, the farmer
nsturelly did his farm as well as possible, but it must be confessed
that in very many cases it is difficult to say just what reduction
in unse could be mede without materially affecting productiou.

The Department carried on under the Commission's findings
until the existing agreements came up for renewal and new sgreements
and rates were spproved by the Government and in most cases signed
in 1952. Under the Commissjion's findings the average revenue per
acre irrigated was approximetely 10/~. Under the new agreement
retes it will be approximately 13/3. :

Under the new egreements, minor modifications to eliminate
some of the numerous variations of rates and water allowances
have been made, and & few anomalies corrected, but generally,
the reteable aress and the water allowances are substantially
unchengéd, There is an average increase of 3/3 on all irrigated
areas, and an increase in the cost of extrea water,

w
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The following table sets out the position under the new
sgreements:- : :

Present allowances sund nett charges

Water sllowances Nett rates Bxtra water
{per acre) {ver deyhead)
Arrow 24" to 36" 13/3 " 6/8 & 10/-
Earnscleugh . 36" 13/3 Free
Galloway 20" to 30" 9/9 - 15/3 Li/- Galloway Flat
. B/- Crawford
Hills
Hawkdun 12" 11/3 T Nil
Idaburn 184 16/~ Nil
Ida Velley 18" 10/~ & 17/3 13/4 & 2L/~
Lest Chance 18" & 2uM 12/9 ~ 14/9 Variable, Free
to 3/-
Manuherikia . 24" to 36" 10/3 - 16/3 - 5/3
Tarras apk ) 11/3 - 18/3 3/3
Ardgour =T 13/3 - 16/3 3/3
Teviot River 27" to 36" 11/3 - 17/3 2/-
Omakau . 12" 6/3 - 12/-

T+ will be noted that the rates for extrs water are still
lower thsn the originals (with the exception of Ida Valley, whers
the extras water charge has always produced the same revenue per
dey head ms the acreasge charge).

Under the Comwmission rates the maximum rate was 2/~ per day
head, this obtaining from 1928 to 1942, so & move upward has been
made, and this should be persisted in,

At this point it might be said that the writers fully
approve of high rates for extra water on established schemes where
the water supply is adequate, Where the irrigable ares (and the
irrigable ares under the worst conditions ig the area upon which
charges are mede) is governed not by average but by minimum stream
flow, then the supply of free exira water becomes relatively
unimportant, slways provided, of course, that the minimum flows
are efficiently used, and cover the waximum ares thet can be
meinteined in good order in dry times, Where water is produced
by costly storage or pumping, there is wo justification for chesap
extre water, except to assist the farmer in the difficult task
of establishing & properly laid out productive farm, which is
in line with the customsry reduction in acreage rates for the
first few years granted for the same reason.

FUTURE IRRIGATION DEVELGPMENTS

The remaining section of this report deale with the field
for expausion of irrigatiqn by new schemgs.

. This comprises, pumpiog schemes in the Upper Clutha Velley,
the Maniototo scheme, snd provision of water for an area known
as the Moutere asrea, and lying between Tiger Hill and Clyde and
above the main race of the Manuherikia Scheme.

Upper Clutha Valley

The area upon which water can be supplied depends upon the
pumping 1ifts to be installed and has been provisionally estimeted
at 14,000 acres. The general key map shows this area but no
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detsils are available yet for most of it becsuse no surveye have
been made end the major design decisions have yet to be made,

Work has been confined to two sections recently approved,
Pigs Flats and Cromwell Flat, These are ghown on Map No. 9.
These are for pumped supplies to 2,300 acres at Pisa snd 1,020
sores 8t Cromwell (including Ripponvele). :

Consolidation of water race licenses will add 500 acres
above the pumping level at Pisa Flats,

Since Pisa iz under comstruction, and agreements with
settlers snd final plans for approval are in hand for Cromwell
Flat, there appears nuo reason for repeeting the detslls here.

The generel position therefore is thet work to irrigete
the 3,800 acres ig in hend or about to commence, and no details
are available for the remaining dry 10,200 acres. These details
can only be supplied after surveys. -

The chief matter for further mention ig rate of progress. .
In these pumping schemes the speed st which the land will develop
snd the respounse is not known with certainty, but iun the ungurveyed
areas it is certain that the landowners will be looking for some
guidance from results from the two sreas in hand, It is recommended
that the Government should adopt the same attitude aund base its
decisions on further installations on the results obtained with the
two schemes soon to commeunce.

Maniototo
Shown on Map ﬁp.A1O.

It is not possible. in the time availsble to give suny summary
of the extremely large amount of data on file. There 8re no really .
difficult problems in the construction work, and the final proposals
are for s scheme that would undoubtedly operate very well from the
angle of supply of water.

The reel problems in this large proposal, which could
irrigete up to 68,000 acres, arec economic onez arising from the
changeover from dry to irrigation farming.

These will be briefly outlined,

The scheme, either whole or in pert, will cost about £25
per scre, and even with present day costs, should breek sven on
operating a8t approximately 27/6 per acre, provided all the irrigable
srea is revenue producing. This allows for 2 full interest return
of 3% on total capitel cost, The difficulty lies, not in the
27/6 per ascre, but in the proviso.

A1l the srea in the Maniototo scheme is held in such sizczc
that the owners have always been able to meke an adequate liviag,
and in recent years farming has been very remunerative, especially
as there has slways been & strong tendency for properties to remain
in a femily ownership, with some tendency to land aggregation.

The average Maniototo property is not troubled with high
rental or interest on mortgeges. The dry sheep farming prectised
is easily one of the best modes of farming today for its ease of
mensgement and freedom from nhigh operating costs, and, 1llke
Canterbury, there is littls or no incentive to change it for
intensive irrigetion fasrming. There is no doubt that even &as dry
farms, 8 smell amount of irrigation could be efficiently utilised,
~and would be acceptable to the farmers, but the percentage of area
" would be small, and quite inadequete to justify the construction
work, .
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The problem of obtaining subdivision gnd irrigation on the
full aree is the mejor one, snd added to it is the fact that the
percentage increase of production is not likely to be 8s good
ag in the older schemes. :

The sres as a whole will doubtless present teéhnical farming
problems, some arising from irrigation, but these sre unot, seen as
presenting any particular difficulty from the engineering sungle.

Phe most obvious physical difficulty to the engineer is
the sweep of the wind and the very great deficiency of . trees
and windbresks, : .

It will be sesen thet the requirement here is an agsessment
of the scheme from the viewpoint of other Departments, and from
farmers themselves, as well as from that of the Minigtry of Works,
and the preparation of a policy acceptable to the. Government.

It is thought that any local demand for this schemes will be
intermittent and without any consistent aim, and upon detail.
examination will prove to be for & quite inadequate sres, and
that initiation by the Government under the preseunt ownership
would be guite unless, 1f guick results and economicel operstion.
ls desired.. S

It would appear that the Ministry of Works has brought this.
proposal up to the point where the co-operastion of other Departments
igs necessary., It is understood that this is being handled by &an
Inter-Depertmental Committee set up in 1946 to examine and report

- on possible methods of subdivision. ~

Possible Moutere Scheme
Shown on Map No,11..

There is little data for a report on this ares. As mentioned
in sn esrlier section, this area comprises the lower half of =
large proposed scheme that wes originslly desiguned to serve all
the northern side. of the Manubherikis Valley, from Becks to Clyde,
and for which & mein race survey was made,.

The Omekau Scheme, with its attendant areas fed from local
gtreams, Matskanui and Dunstan sectlous, superseded all the upper
helf of the propossls end the guestion now is how to hendle the
lower helf which lies between Tiger Hill and Clyde. The higher
levels of this potential erea sre fixed by the level at which it
is poesible to supply, and the lower edge ig defined by the ma in
race of the existing Manuherikia Irrigation Scheme. The water
for the area can come from only one source.. '

It would be physically possible to pump water from the
Molyneux River near Clyde, and run the main race back towards
Tiger Hill, but the high 1ift of many hundreds of feet, perhaps
600, appears to rule this out,

The only other source of supply is water releessed from
increased storage @t Falls Dem, since 8ll the stream flows between

‘Falls Dam and Clyde are fully committed for irrigation now, and

all dam sites in Thompsons, Lauder and Dunstan Creeks have proved
bad sites with very 1little storage behind them.

The problem is how to get the water released down the
Menuherikia River from Falls Dam onto the eres, 2und at what level
ghould this water arrive &t Tiger Hill.. The original survey was
for a gravity race commencing iun the Manuherikis snd running at
8 level higher than the present Omakau Main Race..

Since then, ideas end standards of race work have cheanged
and it is doubtful if the original survey hag any value st all for
deciding the layout for the lower section.. It will be necessary
to start de novo, and the most obvious method of sttack would be
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to tentatively locste e raceline from Tiger Hill to Clyde, gt
a lower level than originally, with a view 1o supplying it by
e low level pumping 1ift et Tiger Hill, drawing water from an
enlarged Omakau Main Race, ’

Surveys would be required to confirm or reject this ides
for something better, and there is no prospect of being aple toO
make any commencement with them. In sddition, there is no demand
from the landowners, and while there is 10,000 to 12,000 acres
of irrigable.land, some very good, the whole lot is held by five
owners, either as freehold or as §.G.R. Runs, Wheéen this situation
ig considered, with its implications, together with the fact that
previous surveys and estimates indicate & conagtruction cost of
around £50 an acre, there is not much encouragement for investigation,

If means sre devised to deal with the subdivision of Maniototo
lands, they would be appliceble here also, but unlesgs this
mechivnery is likely to be available, there is not much point in
carrying out detall surveys. '

There is no doubt that the land, from its guality and
location in the area where water glves excellent rcsults, and
proximity to Clyde, Alexandra and Chetto Creek railway stationg,

2wl o~

is, from the engineer’s vi.swpolot, very well guited for subdiviesicn
and irrigstion, and wmerits examination on the same lines a8
Maniototo. . -

The potential increasse in irrigated lands is therefore:-

Upper Clutha 41L,000 acres
Moutere 12,000 "
Maniototo ) 68,000 "

' 94,000

The potential additions %o existing gchemes are:-

Earnscleugh (Blackmans Extension) 500 acres

Manuherikis Spray irrigation 100 "

Omakau 1,000 "

Teviot Nil inot likely)
7,200 possible)

Ida Valley (Hopes Creek) Nil

1,600 acres

The Hopas COreek proposcl Iz Ida Valley is the only possible
large sddition to exieting schemes and spart from it, the only
likely additions emount to 1,600 acres, so the increase in this
manner is not likely to meke much alteration to the preseut
gituation, ’

"The potential asree in new schcwgs: is 94,000 acres, and ir
it could be achieved, there would be sdditional production of .
£10-12 per acre at preseunt day prices, 8O the potential exportable
gurplus is very substantial, around one million pounds per annum,
Irrigation is established beyond any doubt as a successful method
of farming and the only serlous obstacles to expausion of jrrigation
in Central Otago up to the extent indicated, are:-

(1) The difficulties arising from the change of methods
of farming, and the essential requirement of subdivision.

(2) The disparity between irrigestion cherges and the value
of the increased productiion,

Regarding these, the first is regerded as the mosi important,
because the volume of production ig dependant on the degree of
'Buccess and substantiasl success will mean sO much production that
‘some lo=s on working could be endured.
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The second is, however, & very important matter, for if
some better system of charging could be devised, the irrigation -
gchemes could be operated without loss. '

For instance, if irrigstion rates hed varied in proportion
with wages snd the value of wool, lambs, . fruit and butter gince
1928, when flgures were established scceptable to the farmers
and upon which they weathered the depression, then the irrigation
schemes would have shown & profit instesd of a loss right; through,
and no crippling eamount of farm earnings would have been teken
in water charges, 8s the ratio beiween water charges and farm
earnings would have remained gubstantially constant. :

In the same wey, new schemes would not heve the objections
that now arise. : :

The aversge rate of 10/- per acre that obtained ih the
depression could by now be apound 30/~ on the basgis of the general
price rise, and at this rate existing irrigetion schemes would
heve shown 8 profit, since they would break even with a rate of
spproximetely 26/-. .

With sll farm produce being sold through centralised
marketing channels, it should not be at all impossible to assign
yearly values to local products, and slide the water rate in
proportion, : )

Recessiond in prices and wages would be locked after
sutomatically, and the chief talking point sgainst high water
rates would heve no further value. These matters are recommended
for consideration, but under the system of agreements that sre
in operation on existing schemes, any gliding scale charge could
only be introduced at the time of renewsl or on 8 new scheme.

CONCLUSION

The establishment of the existing irrigetion works asnd ferms
in Cen'trsl Otago has now been reviewed., The overall picture is
one where all stresm flow is fully utilised in dry times, the ounly
exceptions being the Molyneux River and the Nevis River, sund the
Nevis would be used if it were practicable. Apart from relatively
minor additiong to existing schemes, there is no possibility
of any further irrigation fed by natural stream flow, and @ll new
schemes will be dependant on large storages, or 0O pumping from
the Molyneux River,

The only future sources of weter are the Upper Taeri River
and reservoir as yet unbuilt, end the raising of the Falls Dam,
and Onslow Dam, plus additions to the Manorburn gystem by diversion
from Hopes Creek, There is of course unlimited water in the
Molyneux,; but the aress upon which it can be economically used
are limited to strips adjacent to the river.

In existing schewes, the future work, as it has been for
gome years past, is minor additicuns, maintenance and renewals
of steel pipelines.. The present practice ig to renew in reinforced
concrete spun pipe whenever possible.

The maintenance work preseunts no new problems, and the
existing ones are inseparable from the layouts in use and accepted
as part of the job, Difficulties do arise with procuring adeguate
compe tent labour, which cannot be done without, because the layout,
much on hillsides, and the size of races, mekes it impossible to
use labour zaving machines..

The varied topography of Central Utago ranging from easy
slopes to rough hills and gorges, mekes the use as well as the
gupply of water often guite difficult. There are sprawling
networks, of supply races reqguiring congiderable skill in management,
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 and opersting conditions bear very 1ittle resemblsuce to those

in Canterburye.

In the same way, irrigsting & single ferm is often a
compliceted exacting job for the farmer, ou top of his other work,
and errors of timing in ordering or delivering water csn have
serious consequeuces for crops. Ag 2 result, there ig nothing
impersonal about the pelations between the farmers and the
Depsrtment's staff, sud a close working understanding as well
as koowledge is necessary, and has built up over the years.

‘Ya concsidering the dutles and responsibilities of the engineering

staff of the Alexsndra sub-district, it has to be recognised that
a cloge personsl relationship with ihe farmers ig an esseuntial
and sometimes onerous part of the work.

The irrigeted farms are undoubtedly guccessful, esnd while
there is much of Central Otago that is barren because eunough
water at sufficient elevation does not exist, irrigation hes
completely traneformed the ecopnomic and socigl life of the district,
gs can be realised from the fact that all production other than
run sheep depeuds on water, Without irrigetion Centrel Otago
would be as sparsely populated as the valleys of the Upper Waitaki
basgin, * L

If the obstacles to further development can be overcome,
there is no reasou why irrigation should not make very large
additional contributions to the welfare of Otago snd New Zealand.
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