Do Comsonagn 1979,

"MINISTRY OF WORKS AND DEVELOPMENT

DUNEDIN

IDA VALLEY IRRIGATION SCHEME

RE-ASSESSMENT

€ J Reid
Water and Scil Enginesr

R D Grant
District Commissioner of Works

DUNEDIN August 1879



INTRODUCTION . L K

'HISTORY

2.1
2.2
2.3

Scheme Development
Areas and Charges

Hopes Creek Investigations

IDA VALLEY DESCRIPTION

3.1
3.2
3.3

Topography and Geology
Climate '

Soils

EXISTING IRRIGATION SCHEME

4.1

4.2

4,3
4.4
4.5
4.6
4.7

Descriptionv

Water Requirement

Race Losses A

Supply and Demand ,
Manorburn and Poolburn Yields

Stream Gains

Uperating Costs and Scheme Charges

AGRICULTURAL ASSESSMENT

5.7
5.2
5.3
5.4

General
Irrigable Area
Land Utilisation
Stocking Rates

WATER RESOURCE ASSESSMENT

6.1
6.2
6.2.1
6.2.2
6.3

Previous Analysis
Hdpes Creek Hydrology
Available Data
Run-off’ '

Summary

Page No.

[4)]

O O W 3o 0 O

- D

11
11
12

12
13
13
- 13
15



HOPES CREEK DIVERSION PROPOSALS

7.1 Alternative Schemes | 15
7.1.1 Upper Tunnel Scheme 16
7.1.2 Louwer Tunnel Scheme R
7.1.3 Race to Upper Bonanza Race 17
7.1.4 Stone Hut Flat Dam : 17
7.2 Summary - 18

NEW IDA VALLEY SCHEME

8.1 General : 18
8.2  \Water Availability and Irrigable Area 19
B.3 Scheme Costs ‘ ' 20
8.4 Annual Charges - - 21
CONCLUSIONS- - 22
~ APPENDIX A References and Acknouledgements
ABPENDIX B Farm Survey Data
- ABPENDIX C Hopes Creek Run-off
APPENDIX D Hopes Creek Estiﬁated Casts
APPENDIX E Enginéering'Assassment

Prepared by D 3 CAVANAGH

Engineering Officer



1 INTRODUCTION

The Ida Valley Irrigation Scheme was the First Government-initiated scheme in Otago,
and was daveloped essentially by using and sxtending a race system that had supplied
watar for sluicing in gold mining sites near Gallouay and Poolburn. UWhils it has now
bsen operating for 62 years, the scheme's major weakness still remains - the water
sugply in most years is not sufficient to meat full quotas an the area under agrsement
and the nacessity for frequent water rationing has baen a matter of concern for a
number of years.

Msthods of improving ths water rasscurce for the area have mainly involved the diver-
.8ion of Hopss Creek run-off aither to the Upper. Manorburn Reservaoir or directly into
the distribution system via the Upper Bonanza Race.

This re-assessment is a result of the irrigators® renewed intsrest in the development
of Hopes Creek and also to look at the scheme in view of the need to reduca or at
least contain running costs, : : :

2 HISTORY

“Information contained in this chapter has been obtained from correspondence on the
following files: :

15/2 Ida Valley Irrigation Schems

15/2/1 ‘ "Manorburn Dam

15/2/13 Poolburn Dam

15/26 Irrigaticn.General.
To avoid confusion with this historical data, British Units have not been canverted
to the SI system in this chapter, but metric units are used for the remainder of the
rsport. The following units are given for reference:

1 sq mile = 2.59 ka? ‘

1 acre = 0.40% ha

1 dayhead (cusec-day) = 2 acre-feet = 2.45 M1 .

1 cusec = 100 a’/h.

2.1 Scheme Devslopment (refer map 1)

The Greenland Reservoir, together with a network of water races, enabled Manarburn
wvater to be used for mining purposes from 1865 until about 1908, by which time the
gold mining days uere effectively over and the whole system lay idle. - )

Under the direction of Mr £ U Furkert (District Enginesr, PWD, Dunedin, 1908-12) an
investigation inta the feasibility of combining this ressurce with an irrigation scheme
for Ida Valley was carried out by the department. This resulted in the construction of
the Upper Manarburn Reservoir (completed 1914) te replace the Greenland Reservoir and’
provide equalisation of flow far irrigating 12 000 acres. The other main features
invalved the enlargement of +the Upper Bananza Race between the dam and Hallidays Flat
from where water could be Fed into Moa Creek, the enlargement of the Lower Bonanza,
Syndicate and 8lacks No. 3 Taces, the extension of Blacks Ng. 3 race back to Moa

Creek, the constructian of diversion weirs in Mga Creek and the Poolburn, and a nsw
race from Moa Creek to the Poolburn continuing aleng the east or German Hills side of

the valley. The scheme was built between 1912 and 1916 and the first water supplied
in 1917. . :

There was a lack of intsrest inp irrigation among some of the Ida Valley farmers during
the first tuo years of operation, so in 1920 it was decided to divert somae of the
Manorburn water to ths Galloway area via Lous Saddls, rathar than taking a more costly
supply to that area from the Manuherikia Schema. :

The irrigated land in both arsas had groun to 5000 acres by the 1922/23 season, and up
to 13 169 acres by 1926/27. In view of the original figure of 12 Q00 acres that could
be supplisd, by 1928 soms doubts had arisen as to whasther this 13 169 acres was not tao
great for safaty, as gains from creeks had not proved to be as good as originally
astimated. Thess doubts were confirmed by the 1929/30 and 1931?32 seasons when some

rationing had to be applied, but nevertheless, ths area being irrigatsd in 1931/32 had
risen to 13 754 acress.

Additional storage sitas had hsen sought for a number of yeacs, and the Poolburn Dam
was complatsd in 1931, It was anticipated that an averags supply of 4980 dayheads
would be available from this reservoir, but later results proved this expectation tc ba
too high. In fact the Poolburn supply, after tuo ssasans, was 3450 dayheads and it

wuas apparent by this time that Poslburn run-of f per squars mile was not as good as that
of the adjacent Manorburn catchment.
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In 1934 diversion of Totara Creek, a tributary of the Taiari River, to the Poolburn
catchment was completed by building a 2.7 mils race, and this provided about 500 day-
heads per ssason.

While thas Pooclburn catchment of 16.9 squars miles is 45% of the Manorburn catchment
{37.5 squars miles), the Poolburn net gains as a percentage of Manorburn net gains
are given as 23.1%, 27.5%, 31.8%, 25% and 25.8% for ths seasons 1932/33 to 1936/37.
Some of this variation could have been due to varying supplies fram Totara Creek.

The Lower Manorburn Dam was built largely as rslief work in 1934, the water from this
supply being used in the Galloway area. The saving of Upper Manorburn water through
this new reservoir was estlmated at 600 dayheads.

Petitions from farmers were received in 1932 (10 farmers, 2410 acres) and. 1936 {11
farmers, 4300 acres) for extending the scheme as it then existed to include land
immediately above the German Hills Race, and referred in particular to diversion of’
Hopes Creek as the saurce of water supply (also pointed out arcund this time was the
‘possibility of bringing in about 4000 acres in Crawford Hills and further Craoun land
overlooking Ophir). Authority for a survey was approved in January 1937.

This was the first mention on file 15/2 on supply from Hopes Creek although earlier
investigations involving a tunnel to Manorburn were reported on in 1923 (refer file
15/26). A complete account of Hopes Cressk diversion proposals follows Ln Section .7

Moderate rationing was again nscessary in 1941/42 but normal operation then continued
until ths end of the 1946/47 season. At this stage, the rationing of uater on only.
three occasions in the 30 years of the scheme?s operation caused no great concern to
either the farmers or to the department, as a balance between gocd farm production and
safe operation had proved reasonable. Farmers had becoms quite prosperous and national
benefits had been achieved with the greatly increased production of wsol and fat lambs.
Gverall the scheme was considered ts bs completely successful.

There folloued houeyer, beglnnlng in 1947/48 uwhen supplies were reduced by 15%, a

succession of séasons of very low run-off, and although both reservoirs uere Full in |

1945, rather severe rationing had to be applled for the next 10 seasons {sese Section
ﬁ,A) This prolonged period of ratisning resulted in great losses in both production

and farm earnlngs, as well as the reduction of valuable flocks, and caused farmers to
lose confidence in the scheme.

In the 1957/58 season ample uater was at last available, with both dams filling to
spill, and no real shortage has occurred since; the incentive ts conserve water by a
reduction in charges according te the amount each farmer saves has, houever, remalned
in Fcrce. )

Undarstandably, thoughts of augmentlng the water supply for the scheme and perhaps
increasing the irrigated area have frequently arisen aver the last 30 years or sa.
Much work has been put into investigations of Hopes Creek, the adjacent catchment

west of Manorburn, in an endeavour to find a methad of cbtalnlng this addltlanal supply
at a reasonable cost. .

2.2 Areas and Chargas

The area under agreemsnt in the Ida Valley is 12 357 acres of which 7237 acres are
covered by the No. 1 agreement and the remaining 5120 acres by the Na. 2 agreement.

35 irrigators on the No. 1 scheme had signed agresments for uwater at 10/- per acre per
year for a period of 42 years with expiry date 31 August 1974. A charge of 14/- per
acre applied to the 39 No. 2 agreement irrigators, these agrsements having an expiry
date of 31 August 1945. Some farmers have irrigated areas under sach of these agree-
ments, but the quota for both is 18 inches (460 mm).

In 1951, approval had been given for Hopes Creek diversion to Manarburn with a stipu-
lation for a volumtary increass of 3/- per acre on the No. 1 scheme, and a requirement
for the No. 2 irrigators to sign neuw agreements allowing a 3/3 par acre increass.
Irrigators were circularised about thsse new charges but because of the lack of support,
Hopes Creek diversion did not procesd.

A report in September 1966 outlined Geovernment policy regarding financing of neuw
schemes, and updated costs of Hopes Creek (now £409 000) indicated an annual running
cost of £18 000 requiring 30/- per acrs per year aver the 12 357 acrss under agres-
ment and a total development cost of £54 per acre.

A revised report in Saptember 1964, on the sams basis as above, gave an operating cost

of £21 450 per ysar (annual cost 35/- per acre) and devslopment cost of £78 500 or
£64 per acre.

At a mesting in November 1965, irrigators uere:advised of the above figures, and it was
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reportad by the DCW Dunedin that a cost of 35/7 per acre per year wes not queried,
and this represented a substantial increass over ths existing ratess of 10/- and 14/-
per acre. It was smphasised by the farmers that an assured 18 in quata would give

a substantial increase in production as it would be essential for them to carry
additional stock to meet the higher charges and maintain present living conditions.

2.3 Hopes Creek Investiqatiéns

Ths first full report on ths various Hopes Creek diversion proposals was completed in
May 1937. Several dam sites wers investigated, the best providing 1347 dayheads
storage with a 90 ft structure costing £33 000. Thres supply proposals, feeding into

the Uppsr Bonanza Racs and including costs of the German Hills Racs, wers ocutlined as
follous: )

(a) Dam and 20 cusec race providing about 2330 dayheads for irrigating 3500 acres at
a cost of £80 QQQ.

“(b) 20 cusec race would provide 1200 dayhsads for 1600 acres at a cost of £40 00Q.
{c) 40 cusec racs would provide 1630 dayheads for 2000 acres at £64 00O.

A suggestion that Galloway could be subplied by open race directly from Hopes Creek
was ruled out in August 1937 due to 'the very broken nature of the country.

Following a more detailed survey, a further report on the above proposal was received
in December 1937. The dam as proposed proved to be much less favourable, with 12 000
cu yd aof concrets required to store 134 dayheads at a cost of £60 000 (cf £33 000).
The best proposal by this time was a 25 cusec race diverting 1400 dayheads per season
ints the Upper Bonanza Race costing £19 000, plus a new race above the sxisting German
Hills Race, 13.5 miles long, costing £23 000, ie, a total cost of £42 QOO. ~ An average
charge of 13/6 would have provided revenue of £1215 and 1.66% on full capital. In

May 1938, authority was given for spending £36 250 on this work. Duse to non-commence-
ment of work, however, the authoritiss uere cancelled in March 1939. -

In September 1944, diversicn proposals uere re-examined as a result of a head office
request. The 25 cusec racs scheme of 1937 was again referred to, the estimated cost
now being £57 000 to be covered by 2000 acres at an annual charge of 14/-. The scheme
was turned down, however, as the farmers were not prepared to agree to a land sub-
division scheme for efficient water utilisation - a stipulation of the Minister of
Works.

A further report in QOctober 1947, follnhing a petition and request earlier the sams
month, gave details much the same as in September 1944, with ths total cost of
diversion and the German Hills extension now being £65 000.

Further consideration continued over the next 12 months, resulting in the Minister of
Works not approving construction of the German Hills extension as he considsred

that Hopes Creek would not be capable of providing water for the extension area as
well as supplementing supplies for the present irrigated area. - The possibility of
supplying the Galloway-Crauford Hills .area arose agdin, and a report on this instead
of the German Hills extension was. requested. . '

A full report and plan of five diversion proposals for Hopes Creek was completed in
May 1948. The most favourable of these was considered to be a 90 ft dam near the
Stone Hut Flat, and a tunnel and race conservatively estimated as being able to supply
5000 dayheads ts a relocated Bonanza Race for use in the Crawford Hills-Galloway area
and the higher German Hills land at a total cost of £242 50Q0.

With reference to the above report, comments and suggestions uere received from head
office, resulting in a supplementary report in June 1949. An additional dam on the
Manorburn, and a larger dam at the Stone Hut Flat on Hopes Creek werse investiqated,
but ths proposal of the May 1949 report was still viewed as being the most favourable.

Hopes Creek diversion to the Crauford Hills - Galloway area was reported on in March
1951, but the deep broken gorge wauld require long lengths of tunnels and syphans.
To cover 3650 acrss, including the 1400 acres at present supplied from the Mancrburn
Reservoir, 4000 dayhsads would have to he provided. The estimated minimum cost for
1.75 miles of tunnel, 2500 ft of syphon, and the racs and dam was £230 00d.

Submissions were made to the Ministars of Works and Financse in July 1951 pointing out
that Hopses Creek was the only additional sourcs of supply, and recommended £55 000

be provided for construction of a dam in Hopes Creek and racs to the Upper Bonanza
Race, plus £20 000 for repairs to this race. Treasury agreed, subject to chargss
being increased to a reascnable level; and in particular that the farmers agree to a
contribution towards the abdve of 3/- per acrcs annually., Cabinet approval was
recaived on 11 July 1951, but the farmers rejected these proposals in December 1952.
Resolutions uers passed by the Irrigation Advisory Council for full investigatiom of
two tunnel proposals, indicating farmesr preference for a more major scheme.
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Irrigators petitionaed the Minister of Works in March 1954 asking for a dam in Hopes
Crsek, a tunnel to Manorburn and extension of the schems along German Hills, for
which they wers willing toc pay an additienal charge of 3/4 per acre annually., Tha
Minister asksd for an up to dats report and whether sufficient watsr would be availa-
ble to cover a further 2000 acres. .

In June 1954, J D Watt (Resident Engineer, Alexandra) reported on the general course
of negotiations since Cabinet approval inm 1951, and the farmers! present requirements,
and indicated that an annual average Hopes Creek. yield at the Stone Hut sita, from
four years of record, vas 6070 dayheads.

A full report on Hopes Creek hydraology and diversion proposals, with costs, uas pre-
pared by J D Watt in 1955. "Basically, ths general findings of this report uwere that
Hopes Creek could be diverted to augment the Manorburn supply (at a cost of £409 00o)
to ensure an 18 in quota each season, but there uould not be sufficient watsr to
guarantes a supply to allow any extension of the existing irrigated area. -

There was a revival of this whole matter in May 1960 with another petition, from 18
farmers with 6000 acres, asking for an extension toc the Ida Valley Scheme with supply
from Hopes Creek, being presented to the Minister. The RE, Alexandra, suggested that
no action should be taken until the results of field trials being conducted by the
DSIR and Department of Agriculture became known. :

In 1963, Federated Farmers stated that 18 in of water was required, a further request
was made for the diversicn of Hopes Creek to be looked at again. This. follcwed an

from a further report on the trials uwhen it was suggested that at least 17 in annually
was necessary. The.Inter-departmental Committee considered that 17 - 18 in bea .

accepted as the quota and asked for further directiens on any detailed investigations
required. ) .

On the basis of an 18 in quota, a re-assessment of advantages of bringing in Hopes
Lreek resulted in a report in August 1965 and the general findings were similar to
those in the Watt Report of 1955. The cost as at August 1955 was assessed at £515 004,
requiring an annual charge of 35/7 per acre to cover costs of any neu works plus those
for upgrading the existing system. It uas alsc found that present water supplies would
" provide a full 18 in guota to about 85% of the area under agreement so that the effect

of bringing in Hopes Creek would be to provide full irrigation to the remaining 15%,
ie, to about 2100 acres at a capital cost of about £240 per acre. The Minister of
Works advised that such expenditure uas quite uneconomic and that he could not even
cansider recommending the proposal to Government. o

The final result of ths abaove report was that a meeting of irrigators was held in
November 196S, 'and they were advised of ths situation. At this meeting it was decided

that likely costs be assessed yet again, and that an agricultural survey be carried
out to determine the likely increass in productien with the augmented supply.

A report completed in Novembsr 1966 examined scheme uater'supplias and usags as well as
giving a dastailed analysis of Hopes Creek runoff, and also re-assessed all aspects of
the alternatives related ta Hopes Creek diversion.

Following on from the irrigators mesting of November 1865 and the report of Naovember
1966, an engineering assessment of the Ida Valley Scheme was requested. This was
completed by October 1971 and an agricultural assessment resulting from a farm-by-farm
survey of Ida Valley propertiss was compiled between 1972 and 1978.

Having this information in hand has resulted in this re-assessment of the whole scheme
including the various proposals for the diversion of Hopes Creek.

3 IDA VALLEY DESCRIPTION

3.1 Topography and Geoloagy

Ida Valley is another of the relatively depressed intermontane basins that are typical
of the Central Otago region. It is aligned NE-SUW, and is bounded on the north-uyestarn
and south-eastern sides by Raggedy Range and Rough Ridge respectively, both of uhich
are schist blocks. The valley ranges in width From 4~7 km over its length of about

50 km and is closed by the greywacks Haukdun Range and Idaburn Hills at its northern
snd, and the rocky schist uplands adjacent to the Crawford Hills in tha south.

An arsa of downlands around Oturehua, the only tounship in the vallsy, risss about

50 m above the valley floor and sffectively separatss the uhols vallay into tuwo parts,
the scuthern part being the region coversd by the Ida Valley Irrigation Scheme and
therafore the area with which this raport is concarned.

The floor of this area is of low relief and is composed of tertiary depesits aof sands,
clays and gravels covered in most places with alluvium, sloping gradually from the
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foothills of Rough Ridge and Raggedy Rangs doun the terraces and fans to the central
floodplain of ths Poolburn. . :

The main streams are the Idaburn which enters the valley from the north, and the
Poolburn from the south; their conflusnce is about 15 km sauth-east of Oturehua.

The combined waters then flow through a desp gorge through Raggedy Range to join the
Manuherikia River near Lauder. Many tributaries from the surrounding hills reach

the Paolburn after flowing down wide flat valleys with the result that numercus old
stream beds exist around this southern border. -Water from practically all thase tri-
butaries is fed into the water races which traverse the foothills, thereby conserving
as much as possible the supplies held in the Manorburn and Poclburn resservoirs.

R number of small ponds dot this area and are caused by the presencs of sub-soil fans
or by the impervigus tertiary clays. ’

3.2 Climate

The southern part of Ida Valley has a semi-arid climate with hot, dry summers and cold
winters typical of the climats in many of the Central Otago valleys.

The mean annual rainfall for the period 1917-1978 as recorded at Moa Creek (Met. No.
159162) is 400 mm, but this can vary widely from year to year, €g, a maximum of 581 mm
and a minimum of 268 mm have been recorded in 1935 and 1959 respectively. There is
alss a marked seasaonal variation that becomes evident from mean monthly figures -

134 mm for December, January and february in comparison to only 62 mm-for June, July
and August. : ’

Records from a climatological station at Moa Creek from 1958-69 indicate the high
tempesrature rangss experiesnced in the. south of the valley. The mean temperature for
January is given as 14.5°C while that for July. is only 0.5°C.

Wind direction data were alssc recorded at Moa Creek over a period of 10 Years and shou
‘that the prevailing uwind is from the north-west (averags 60 days/year), usually strong
and warm, and causing high soil moisture losses. South-west winds occur about half as
often, and thaess bring most ef the rain to the valley.

Ground frosts occur on about 180 days/year, and McCraw (1) states that soils ars Frozen
to a depth of up to 8 in (200 mm) for at least two months gach year. Hoar frosts
often lasting for several days are experienced in winter.

3.3 Soils

From the southern end of Ida Valley north to the Idaburn, the soils are brown-grey
earths, this reflecting the low rainfall that occurs here.

Linnburn seils on the intermediate terraces, Pighurn scils on the intermediate fans
and Orybread soils on the Righast terraces and fans are the main soil types, and it
is sssentially these that are at present irrigated.

Pans exist on both levels, being relatively thin gravel-clay layers on the'intérmediate
terraces, but they are more massive with firmly cemented gravel about 0.5 m thick on
the higher terraces.

For a full descripticn of sail classification, profiles, etc, ses the report by McCrau
which, as well as the paper by Cossens and Rickard (2), detail many of the factors
such as salinity and grounduater involved with Ida Valley irrigation. Some of the

major findings of these studiss are, for ease of reference, repeated in the following
paragraphs:

O0f the 11 300 ha commanded by the water races arocund the margin of the scuthsrn part
of the valley, it is estimated that about 4500 ha are waterlogged, 3200 ha of this
being attributable to irrigation with the remaining 1300 ha having a naturally high
water-table. McCraw also considers that 6% of these commanded soils are moderataly
salty, while more than 40% ars slightly salty. Much of the salt contamination has
besn caused by exceass irrigation water seeping down from the high terrace salty soils
to the previously salt-free soils an the intermediate terrace. ’

Cossens and Rickard state that all surface waters have relatively lou salinity values,
but there is great variance in ground water salinity which can he a problem where ths
water~-table is less than 1.5 m from the ground surfacs. This is particularly so on the

fan and high tarrace soils, but the deeper Linnburn soils in the centre of the valley
are not badly affscted at prassnt.

Both waterlegging and salinity problems could be controllad by maintaining a lou uater-
table, this being effected by more efficiant irrigation mathods (such as spray, border-
dyking or contour ditches) than the present application which is largely by wild flood-
ing, and also the installation of drains whera the presence of fans and salty soils may
requirs them.






4 EXISTING IRRIGATION SCHEME

4.1 Description (refer to maps 1 and 2)

Water for the Ida Vallsy Schems is supplied essentially by the Manorburn and Poolburn
Reservoirs, but provision exists for diverting flowus, when available, from the many
streams into the races that cross them.

The Upper Mancrburn Dam is of the concrete arch type, 27 m high and 118 m crest
length, and impounds a lake of 51 000 M1 at a maximum area of 700 ha. The Poolburn
Dam is a similar structure 25 m high and 163 m long, forming a 25 700 Ml reservoir
having a maximum area of 450 ha.

Uater released from the Manorburn Reservoir is carried by the Upper Bonanza Race doun
to Hallidays Flat. A bifurcation here results in the commencement of the Lower Bonanza
Race taking water on to Lows Saddle, with the Upper Bonanza Racs continuing on until

it feeds inte Moa Creek. :

Both Ida Valley and the Galloway areas are commanded by Lows Saddle, from where ths
former is supplied along its uestern side by the Syndicate Race, and the latter via
Dip Creek which also includes supply to the Crawford Hills Race.

Diversion weirs in Moa Creek and the Poolburn have capacities of 38 M1 and 60 M1 res-
pectively, and are used for day to day regulation. The Moa Creek weir supplies the
Blacks No. 3 race along the western side of Ida Valley, but a lower level than the
Syndicate Race; it is alsoc connected tao the Poolburn weir (via the Poolburn Race)
from where the German Hills Race along the eastern side of the valley commences.

4.2 \Uater Regquirement

During a normal year, the area at present irrigated from the Upper Mancrburn and Bool-
burn Reservoirs is 5000 ha in Ida Valley whers the gquota is 460 mm, and 600 ha in the
Crawford Hills - Galloway area whers the quota varies between 500 mm and 760 mm.

The portion of the valley served by the Poolburn Reservair is 1950 ha, ie, a require-
ment of 9000 M1 for the full quota. There is provision, houwever, for Manorburn water
to be diverted to this area, if required, via the Poolburn Race.

This leaves 3050 ha in the valley to be supplied from the Upper Manorburn Reserveoir,
or a net requirement of 14 000 Ml; the water requirement from the same scurce for the
CgawFord ﬂills - Galloway area is given as 3700 M1 (3).

The average annual net requirsment of the.scheme s thexefore 26 700 M1, while that to
satisfy the 1 in 20 year demand is 37 500 M1 (640 mm quaota).

{Thess quotas are adopted from studies carried out by G G Cossens and P D Fitzgerald (3)).

4.3 Race losses

Race losses throughout the Ida Valley distribution system have been analysed for the
1972/73 - 76/77 seasons only, as remedial works being carried out each year tend to

make any long term assessment someuhat irrelevant. UWith an average supply of 28 200
Ml per season gver this period, losses have averaged 6700 Ml as follous:

Loss
Race -

. (m1) %
Upper Bonanza 2140 32.0
Louer Bonanza - 1100 16.4 .
Crauford Hills 190 © 2.3
Syndicats 550 8.2~

TABLE 1 Poolburn 370 5.5
Blacks No. 3 570 8.5
Blacks No. 3 dis- 190 2.8
tributaries )
German Hills 1300 19.5
German Hills dis- 290 4.3
tributaries
6700
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The first impression from the abavs figures is that the Upper Bonanza Race is the main
tauss of losses bsing about 24% of all uwatsr relsased from the Manorburn and Poolburn
Ressrveoirs. Houever, this is not the case when regarding efficiencies of races,

Figure 1 shows a diagrammatic layout of the water distribution system and losssas
expressed as a percsntage of input are alsa given. This clearly shous that the Upper
Bonanza Race is now far from being the most inefficiesnt water-race in ths system. In
- the past, seasonal losses averaging about 13% of the water released from the Manorburn
Reservoir uere sxperienced, but the expenditure of $90 000 during the last five years
to substantially upgrade parts of this race where leakage has been most severe has
obvicusly been effective; the present average loss having dropped to 9.7% represents
a saving of 650 Ml per seasSon. Further savings uwill probably be effected by continuing
the current renewal and maintanance programms, but the need for an expensive pipeline
or concrete-lined channel to replace parts of the Upper Bonanza Race, which has pre-
viously besn considered insvitable, is unlikely to achisve any uorthwhile benefits.
Losses in this as well as the ather races will always be present, but if they represent

10% or less of the input there seems littls justification for major works to achieve
only minimal savings. : : . .

In terms of water distribution efficiency, the biggest reduction in losses could be
obtained by upgrading the German Hills, Lower Bonanza and Syndicate Races. Assuming
that with relatively minor waorks these could be reduced to what is considersd an
-acceptable level of 10%, overall losses would decrease from 24% to 20% of supply from
the reservoirs. ) ) ’

It is therefaore accepted in this repart that 20% of water released from the Manorburn
and Poolburn Reservoirs will be lost within the race system, so the water requirement

at the source of supply ta give full quota to the area under agreement is about 32 0QQ
M1 pser season. :

4.4 Supply and Demand

The amount of water each irrigator receives during a season is dependent maore on the -
storage available in ths reservoirs at the beginning of the season rather than on
agreed water quetas. That is, farmers can usually only be advised sometime during

August what percentage of full supply, hence their.quotas, will be available far the
following seascn.

Distribution of water, and race patrol and maintenance, are handled by six racemen
under the control of a head raceman, these seven men being employed all year round

with additional labour for race cleaning contracted when Tequired during the off-
season. With 130 km of main races and 65 km of distributary races to maintain, recon-
struction warks progressively carried gut aver ths years now mean that only parts of
the Syndicate, Crawford Hills and Bonanza Races are not suitable for machine cleaning.

Race flows are controlled by gates and measured by weirs throughout the system, and
water is supplied to individual farmers by means of measuring boxes set in the race
banks. Supply is on an on-demand basis with irrigators informing the head raceman of
their requirements at least 36 hours in advance.

The very nature of the scheme therefore means that considerable skill in management aof
water distribution is required to ensure losses are kept to a minimum, and this
accounts for the high ratiso of racemen - one per 750 ha - that are necessary. Manual
adjustments to numerous check gates and measuring boxes have to bes made continucusly as
farmers water reguirements change during the season, and the racemen do a commendable
job in that water sold averages about 76% of that released from storage.

Except for the moderate rationing that uas necessary in the 1929/30, 1930/31 and 1941/42
seasons, the water supply fram the Manorburn and Poolburn catchments had been sufficient
to satisfy all demands up until the 1945/46 season. The net average seasonal yields of
the Manorburn and Poolburn catchments, up to this time, had been 24 500 M1 (27 years
record) and 7500 Ml (14 years record) respectively, ie, sufficient to maintain the full

guota, including race losses, without considering any gains from streams belecw the
resagrvoirs. : ‘

The off-season of 1946 was a very poor period for run-~aff, with the result that large
withdrauwals from the reserveirs (uhich were hoth full at the start of the 1945/46
seasocn) uers necessary to meet the 1946/47 smason requirsments.

A succession of droughty years followed, and quite severs rationing reaching a peak in
1950/51 had to bs applied for the next ten seasons as follous: :

1947/48 supplies reduced by 15 percent
1948/49 supplies reduced by 54 percent
1949/50 supplies reducad by 32 percent-
1950/51 supplies reduced by 83 percent
1951/52 supplies reduced by 18 percent

1952/53 suppliss reduced by 33 percent

R



1953/54 supplies reduced by 21 parcent
1954/55 supplies reducsd by 66 percent
1955/56 suppliss reduced by 25 percent
1956/57 supplies reduced by 60 percent.

Run-of f improved during 1957 and both dams had fillsd to spill by the beginning of the
1958/59 season. Howsver, with the average annual yields from 1947 to 1957 for Manor-
burn and Poolburn having been only 15 900 M1 and 4900 M1 respectively (with race losses,
astimated average annual net yield of 18 000 M1), the farmers: faith in the ability of
the water supply to mest requirements was considerably shaken. An incentive to conserve
water by a reduction in charges according to the amount sach farmer saved was therefore
institutsd, and has remained in force to the present time.

Dver recent ysars, individuai farmers have been given a 50% rebate on their unused
quota when the full quota was offered, and 100% rebate on water not used when lou
storage levels have meant restrictions:have had to be applied.

A graph shouing the guantity of water in storage at the beginning and end of sach

season, together with the seasonal supply from each reservoir, is shown in Figure 2;
these data are also tabulated belou. : :

Rememberin§ that the gross seasonal requirement is 32 Q00 M1, the Follouing‘pcints
should be noted:

(a) The precarious storage position that existed from April 1947 through to April
1957, when total storage at the start of each seasan ranged from a minimum of
20% to a maximum of 108% of the average seasonal requirement. The averags supply
during this period was 22 000 M1, ie, 68% of requirement.

(B} The much improved storage situation since 1958, but the average seasonal supply

rising to only 26 000 M1 (82% of requirement) probably reflects the Farmers!
desirability to conserve supplies.

For table see next page
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Supply (M1i) Quota (3)
Season Remarks
Manorburn{ Poolburn Total |Gffer |Drawn
| 51000 _ ) : In storage 29.9.45
_25 700 _ In storage 20.11.48
1945/46 23 800 6 500 30 300 -
46/47 30 150 10 S50 40 700 -
47/48 24 SB60 8 650 33 200 85
48/49 13 450 5 050 18 500 46
49/50 21 8G0 7 100 28 9480 68
50/51 7 350 1 400 8 750 17
51/52 24 400 5 300 29 700 82
- 52/53 18 750 6 500 25 250 67
53/54 21 500 7 750 29 250 79
:54/55 12 Q50 3 600 15 650 34
55/56 18 600 7 650 26 250 75
56/57 8 650 2 700 11 350 40 -
57/58 11 Q0o 2 450 13 450 100 46 Mtburn spilled
16 G0OC ML
58/59 23 450 g 540 32 980 180 93
59/60 21 700 g 400 31 100 100 94
60/61 13 850 5 700 19 550 75 58
61/62 19 900 . 8 300 28 200 100 86
62/63 19 300 8 500 27 800 100 88
'63/64 19 550 4 650 24 200 75 74
64/65 16 500 3 .200 19 700 75 66
55/66 20 650 5 780 26 400 - 100 84
66/67 25 850 7 400 33 250 100 :
.21 300 _ _ In storage 14.9.67
_4.s850_ : In storage 30.10.67
No records for 1967/68 and 68/69 seasons.
_38 650 _ _ . In storage 9.10.63
_13 600 _ . In storage 14.10.69
1969/70 23 450 7 500 30 950 100 88
. 70/71 23 300 7 150 30 450 85 84
71/72 17 940 5 050 22 950 65 62
72/73 21 750 7 450 29 200 80 80
73/74 20 250 6 900 27 150 ag 78
74/75 21 850 . 6 300 28 150 85 78
75/76 25 800 6 650 32 450
76/77 18 150 5 300 24 0S50
_46 gog _ 22 gag _ ] In storage 10/77‘
in storage 10/77
TDTAL( 583 000 178 Q00
MEAN (30
VEARS) 19 400 5 900
TABLE 2

4.5 Manorburn and Poolburn Yields

From 1945 until the end of the 1976/77 irrigation seasén, and excluding ths 1967/68 and
1968/69 seasons for which no records are availabls, a total of 589 000 M1 was draun
from the Manorhburn Reservoir (excluding approximately 16 000 M1 spilled during the
winter months of 1958), and 191 000 Ml from the Poolburn Reservoir. Alsa over this
period Manorburn and Poolburn storage decreased by 22 000 M1 and 13 000 Ml respectively.
The net catchment yields over the 1945-77 period are therefors as follows:

Manorburn S83 000 M1 or 19 400 Ml per ysar

Poolburn 478 000 MY or 5 900 M1 per ysar

{(compare average of 24 500 Ml and 7500 Fl cespectively up to 1945).

This combined annual yield of 25 300 M1 is therefors 6700 Ml or 21% less than the
requirement nacsssary to supply the full quota.
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The long term average annual yield of the Manorburn Reserveir (1918-77) is 21 800 ML
and for the Poalburn Ressrveir (1931-77) it is 6400 M1, ie, a total of 28 200 Ml.
However, dus to the low run-off in the catchments that was sustained over ten
successive years {see Section 4.4) it is considered that the usa of long term aver-
ages, particularly with regard to incorporating Hopes Creek run-off into the supply

system, could be too optimistic in estimating what the Hopes Creek cantribution to the
scheme might be.

In this report, therefore, the water resource assessment is based on records collected
from 1945-77, a period which includes nat only the very wet 1957/58 peried when both
dams filled to capacity, but alsoc the prolonged very dry period previously referred to.

4,6 Stream Gains

While the flows of many streams are absorbed into the race system when water is avai-
lable, their contributions cannot really be guantified. It is appreciated that
worthwhile flows are available for use early in the season, particularly from Oovedals
afd Maori Creeks, but most usable streams have dried up by December or January when

the scheme becomes totally dspendent on the Manorburn and Poolburn Reservoirs far its
water supply. :

A race from Totara Creek {a tributary of ths Taieri River) provides a valuable supply
of about 1000 M1 per year to the Poolburn Reservoir.

4.7 Operating Costs and Scheme Charges

The labour content reguired to run the scheme has been referred to preQiously and it
is a very significant factor in operating costs that are currently running at about
$70 000 per year, ie, mainly racemen's wages and vehicle running costs.

A renewal fund as such dees not exist and major construction works are carried out as
funds are made availahle. For example, just cver $100 000 was spent between 1974-77
when extensive repairs to the Upper Bonanza Race wuere carried out. While the amount
spent on construction varies from year to year, minor repairs and/or renewals added to
operation and maintenance costs mean that the annual cost of running the scheme is
currently about $75 000. :

Charges equivalent to $1 and $1.40 per acre (§2.47/ha and $3.46/ha) for the No. 1 and
No. 2 agreements respectively were set in 1924 and remained in force until the 1972/73
season. from 1973/74 until the 1975/76 season, 20% per year increases were approved
with the aim of eventually meeting all running costs out of revenue (depending on the
agreement, charges should nou stand at $5.63/ha and $3.46/ha).

However, with rebatss being applied on unused guotas, annual revenue varies according

to water availability and demand, and bsars little rssemblance to charges on a per
hactare basis. :

A summary af running costs {excluding major construction and repairs} and income from
water sales over recent years is given belou:

v

Season Gg:iszizgnigd Receipts
1968/69 $30 492 $13 572
1969/70 28 880 13 584
1970/71 35 311 11 974
1971/72 37 338 3 004
1972/73 38 026 11 544
1973/74 - 44 449 11 838
1974/75 . 48 180 14 B66
197s/76 - 160 012 17 193
1976/77 54 669 16 434
TABLE 3

The above indicates that not only is revenue from watar sales about 30% of the cost
incurred in delivering that water, but also that operation and normal maintenancs
costs have virtually doubled since 1970. These costs will continue to rise steadily
sach ysar, and together with the fluctuations in.receipts as a result of the rsbats
system for unused uater, will result in ever-increasing operating lossas until the
present water rssource is augmented from Hopes Creek and/or the existing schems is
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re-axamined uith a vieuw to its being upgraded and being treated in all aspects as a
neu schems. : '

As at 31 March 1978 the capital valus of existing schems works was $703 000 and the
accumulated losses aver the lifs of thes schema amounted to $2 111 000.

5 AGRICULTURAL ASSESSMENT

5.1 General

Rg part of an overall assessment of irrigation schemes in and around the Manuherikia

Valley, an agricultural survey of farms on the Ida Valley Scheme - excluding those in
the Crawford Hills ~ Galloway area supplied from the Upper Manorburn - had been com-

pleted by 1976. A full summary of the data collected is given in thes Appendix.

Recent on-farm development on some properties is not accountsed for in this report, -
but this would not be too significant in relation to the whole scheme area. Neither
stocking rates nor land use policies are considered to have changed to any marked
degree since the farm surveys were undertaken. )

5.2 Irrigable Area

Ida Valley irrigators farm a total area of 51 712 ha, of uwhich 10 135 ha are commanded
by the gravity race netuork. The total agreed irrigable area of 5016 ha represents
nearly 50% of this commanded area.

A summary of present and possible irrigable areas is as follous:

Present Irrigation | Possible Irrigation
Method
‘ ha % ha %

Border dyks 236 4.1 5 283 66.9
Efficient contour 4 744 82.7 2 378 30.1
Partial irrigation 759 13.2 241 3.0
TOTAL 5 739 7 900

JABLE 4

NOTE: Efficient contour - water reasconably well utilised, ie,
excess picked up and re-used.

Partial irrigation - inefficient water use, but usually
only involuvss one or two waterings per season.

While almost S0% of the area below the races is covered by agreement, the actual area
irrigated is about 57% of the commanded area or 14% (723 ha) greatsr than the agreed
area. It is noted that this "extra® irrigated area is virtually the same as that shoun
as being only partially irrigated.

Although the survey indicates 78% of the area below the races could possibly be irri-
gated if a greater water supply was available, many farmers stated that they would be
quite satisfied with their present agreed areas provided their full quotas could be
supplied each seasan. As mentioned elseuwhere in this report, however, this is a rare
cccurrence, and the need to fully supply the existing agresed areas sach season should
take priority over any increase in irrigated land.

It is significant that only 4% of the irrigated arsa on a scheme that has now been
operating for 60 years has been border-dyked, and this lack of development is very
likely one of ths results of the uncertainty involved with the high possibility of
farmers not receiving full gquotas each season.

5.3 Land Utilisation

for the arsas both above and belou the races, land use is classified in tsrms of
lucerne, grass, crop (mainly winter fesad crops), and native {under-developed).

See next page for tabls.
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Arsa belou Races Area abovs Races
ha % ha %
Lucerne 1 044 10.3 707 1.7
Grass 8 349 82.4 s 272 12.7
Crop 373 3.7 151 8.4
Native 369 3.6 35 446 85.2
TOTAL ’10 135 41 576

TABLE S

From the above, and also from Table 6 that follous, Ida Valley farming is essentially
based around sheep grazing. Houever, some flexibility in stocking systems is used ta
cope with the ever-present uncertainty of uhether or not uater quotas will be met in
full. This is done either by cattle policies that allow farmers to sell when water
guotas ars running out, or by cash cropping of lucerne; when guotas are law in any
year, this lucerne is grazed and therefors less hay is sold.

5.4 Stocking Rates

Stock numbers uintered on each property have besen converted to stock units (su) as in
the Appendix and are summarised below:

Stock %
Numbers

Sheep 107 950 85.4

Cattle 18 480 14,6

TOTAL 126 430

IABLE &

The farmer with average ability would be stocking his irrigated pasture at about 15
su/ha, uwhile the top farmers assess. their carrying capacity at 20 su/ha. These rates
are about 10 su/ha above dryland potential for the Ida Vallsy.

6 WATER RESOURCE ASSESSMENT

6.1 Previous Analysis

The 19585 report by J D Watt (4), using Hopes Creek records from May 1950 to July 1935,
gave the total yield of 56 980 acre-ft (70 200 M1) as being 75.4% that of the net yield
of 75 530 acre-ft (93 100 Ml) of the Manorburn Reservoir over the same period.

Watt adopted the figure of 75% of Manorburn net yield as being the Hopes Creek yield

and applied this to Manorburn results for the ten years prior to April 1955 to derive an
average yield of 11 800 Ml for Hopes Creek. His report then covered in detail diver-
sion proposals from three sitss aon Hopes Creek, viz Stone Hut Flat (Site D), the proposed
race intake at Site C, and the upper tunnel intake Site A. Catchment areas given uere
61.4, 47.9 and 38.1 km® respectively (refer to map 3).

Another possible diversion site knoun as the lower tunnel intaks (sits B), uith a
catchment area of 41.4 km®, was referred ta, but rejected on the basis of the consid-

erably greater wark above ground, in relation to the other sites, that would be required.
All, housver, ars looked at again.

Refarence was also made to comparative gaugings that were carried cut bstusen March 1950
and Juns 1951 at thess sites, with results as follous:

Flous at Site A were 74% of thoss at Sits D.
Flous at Site C wers 85% of thase .at Sits D.

This snablsd all three sitass

: ta be reslated to Manorburn yislds by the following percen-
ages: .
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Hopes Creek at Site A : 57%, is, 9 000 Mi/yr
Hopes Creek at Site C : 64%, ie, 10 100 Ml/yr
Hopes Crsek at Site B ¢ 75%, ie, 11 800 ML/yr.

Ysing Hopes Creek recorded data up to May 1965, reports were compiled by M R Bolt (5)
in August 1965 and C J Reid (6) in November 1966, both giving avsrage annual yields
of 15 500 M1 at the Stone Hut wsir. The latter also contained a comprehsnsivs analysis

of the water resource of Hopes Creek and applied this to the various diversion propos-
als.

It should be noted here that the catchment areas for Hopes Creek listed above were
derived originally by J O Watt from cadastral maps only, and uere subsequently used

in both succeeding reports. These values have been checked from 1:63360 topogra-
phical maps that are now avdilable, and this has revealed that differences in catchment
arsas exist, especially so at ths Stone Hut weir site (see Table 7).

The effect of tha large discrepancy betueen areas at the Stone Hut is that the specific
discharge of the Hopes Creek catchment is, on the average, anly 78% of what it uas
previcusly considered to be, with the result that the annual and seasonal yields cal-
culated far the possible diversion sites have been over-estimated.

For comparison, catchment areas, mean annual yields and specific discharges as given

in the 1966 report and the present values (from Sectisn 6.2) during the period 1951-65
ars as follows: : : :

\ : Bolr Reid
oo Wakk 1958 e eSO RNR
Catch- . Specific | Catch- Specific
ment A?;:ii Discharge ment A?g:ié Discharge
Area (m1) s=T | Area (m1) 1 s~1
(km?) km-2 (km?) km=2
Site A 38.1 9 600 8.0 41.4 | 8 200 6.3
Site B 41.4 10. 500 8.0 50.1 9.90¢ 6.3
Site C 47.9 - 12 100 8.0 54.1 10 ‘700 6.3
Sits D 61.4 15 S00 8.0 . 78.5 15 500 6.3
TABLE 7

The specific dischaﬁge of 6.3 1 s~1 km~2 shous much clossr agreement to the 6.6 1 s~
km-2 for the Manorburn catchment during the same period, and the quantities af uater
available for diversion are calculatsd on the basis of the specific discharge at the

Stone Hut weir being applied to the re-defined catchment areas of the passible diver-
sion sites. . :

6.2 Hopes Creek Hydrology

6.2.1 Available Data

A temporary weir governing a catchment area of 78.5 km?® was installed an Hopes Cresk

at the Stonse Hut Flat in February 1950, folloued by a permanent one a few months later.
Occasianal water levels uere taken until January 1951 by which time a recorder uas
installed and operating. Daily water level readings obtained from the charts were con-
verted to daily mean flous with results up to May 1965 summarised.belouw.

(It will be noticed that there are periods with incomplete records, but 4868 days of
recard are available out of the total 5265 day periodga

6.2.2 Run-gff

Analysis of Hopes Creek flow data was carried out on a yearly and seasonal basis with
results shown in Tabls 8. . . . :

For Table 8 sas next pags
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Yearly Summary

Year Days of g?i: § E%ii% Run-aff
Recard (m/s) § zumec- (m1)
. ays)
1951 356 0.89 % 246.7 | 21 200
1952 366 0.37 1 1341 11 700
1953 - 365 0.50 1 180.9 | 15 sog
1954 306 0.20 1 60.5 5 300
1955 304 0.28 o 84.9 7 400
1956 366 0.29 1o 106.4 9 200
1957 365 1.04 37 380.3 | 32 800
1958 330 0.77 253.1 22 0oQ
1959 365 0.39 1 141.4 | 12 300
1960 336 0.44 1 147.4 | 12 800
1961 351 0.37 13 130.6 | 11 200
1962 344 0.51 18 175.3 |° 15 100
1963 201 0.21 7 41.7 3 600
1964 364 0.23 8 83.3 7 200
1965 149 0.96 .  143.4 12 400
TOTAL | 4 868 2 310.0 | 200 0oO
I8BLE 8

The mean flow over this 15
yield of 15 500 Ml.

year period is therefore 0.48 m°/§, ie, an average annual

Monthly Summary
: Tgtal Mean
Mean :

Days of Flow Monthly

Month Record (;%;:) § {cumec- Run~off
x| days) “(m1)

Jan 456 | D.20 7 191.2 500
Feb 422 “0.15 & ~ 65.3 400
Mar 485 0.3 it 142.6 804
Apr 450 0.40 % 181.2 1 000
May 453 0.71 U 321.5 1 800
Jun 361 0.84 % 303.0 2 200
Jul 304 g.70 5 213.7 1 900
Aug 368 0.82 % 302.4 2 200
Sep 371 0.68 724 252.9 1 700
gct 403 0.44 14 176.6 1 200
Nov 383 8.35 3 132.6 s00
Dec 432 0.28 1w 127.0 800
TOTAL 4 868 2 310.0 15 5000
TABLE 9

From the above, the mean
at a mean flouw of 0.28 m?
flow of 0.70 m’/s.

yisld during the November - April period is given as 4400 Ml
s,.and the May - October pericd yislds 11 100 Ml at a mean
49/. i .
2%‘4‘ Al
e,
ol
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Flow duration curves an a seasocnal and an annual basis are shoun in the Appendix.
While the mean flow for each period is squalled or excseded only about 30% of the
time, this would be insignificant provided diversion invglved storage capablse of fully
controlling flood flows. However, if divsrsion uas to be only on a "run-of-the-river®

basis during the irrigation season, yislds would be markedly louer than mean flou con-
ditions indicats.

6.3 Summary

During the period for which recorded data are available for Hopes Creek at the Stone
Hut weir, Manorcburn run-off totalled 286 500 M1 over 5178 days, giving a mean annual
yield of 20 200 M1. This shous that the Hopes Creek catchment yield was 76.5% of the
Manorburn Dam net yield; note that this closely agress with the 75.4% derived by UWatt

from five years of record (see Section 6.1) and his figure of 78% is alsoc adopted for
this report. :

As msntioned in Section 4.5, long term averages, or indeed 1951-65 data alone, are
considered to be too optimistic for this area, with the result that the 1945-77
period is selected as the basis on which to derive average yields of the Manorburn,
Poolburn and Hopes Creek catchments.

Between 1945 and 1977, 75% of the annual net yield of 19 400 M1 from the Manorburn
gives a value of 14 500 M1 to be expected from Hopes Creek at the Stone Hut weir.

This design periocd Hopes Creek yield of 14 500 M1 is 93% of the mean annual yield of
15 S00 Ml as recorded between 1951 and 1965, and the mean seasonal yields at each
possible diversion site during this period are adjusted accordingly in-Table 10 belou.

Adopting a season of 220 days, Hopes Creek mean flows for the November - April period

are used to obtain the total yields for the irrigation season of mid-September to the
end of April.

Hopes Creek Diversion Site Yields

Mean

Period of Record 1951-65 Flow Qﬁﬁﬁd
(m®/s) :

Stone Hut weir : Annual 0.48 15 500

Irr season 0.28 S 300

Design period 1945-77
{93% of 1951-65 recorded data) _{

Stone Hut weir : Annual a.45 | 1

4 400
(S5its D) Irr season 0.26 4 900
‘Race intake : Annual , 0.31 9 900
(site C) Irr season . 0.18 3 400
Lower tunnel : Annual 0.29 9 200
(site B) © Irr season 0.16 3 100
Upper tunnel : Annual 0.24 7 600
(8ite A) Irr season 0.14 2 600
TABLE 10

7 HOPES CREEK DIVERSION PROPOSALS

7.1 Alternative Schemes

These proposals are indicated on map 3, and as with the findings of previous investiga-
tions alrsady referred to, they are really the only possible alternatives with regard
to such factors as dam-site suitability, the contributing catchment hence run-off, and
the.sase of connection to the Manorburn supply system.

Basically the diversion propasals involve sither a direct tunnel link between Hopes
Creek and the Manorburn Reservoir using Sites A or B, or a Hopes Creek - Upper Bonanza

Racs connection which could be effected by an opsen race from Sits C or a combination
of tunnel and race from Sits O. -

Including distribution losseé, the average deficiency per seasaon is given as 6700 Ml
and only diversion proposals capabls of supplying at least approximately this amount
ars considered in this report. With rafersnce to Table 10 it can be ssen that storags
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would be necessary if the full quota is to be supplied to the present arsa under agreg-
ment. That is, svan assuming that all run-off during the irrigation season could be
diverted from a race intaks at Site C to the Upper Bonanza Racs, only about half the
water required could he supplied. This proposal alone would thersfore make no ma jor
contribution to the present deficient watar supply, but it is losked at in conjunction
with storage at Site B. .

From the earlier reports, Sites A, B and D have been creditsd with having storage
capacities of 800 M1, 1200 M1 and 8600 Ml respectively and nons of these could be con-
sidered as being capable of giving full regulation of run-off. For this to bs
achieved, the Manorburn Reservoir would have to be used, but as Hopes Creek is at a
lower level than ths Manarburn throughout its length, a connsction by means of a tunnel
located high encugh in Hopes Creek, ie, from Sites A or 8, is the only viable method.

Because of the relatively high cost of tunnelling, a number of possibilitiss of bring-
ing water ints the Manarburn Reservoir by open race, with or without tunnsels to
significantly reduce race lengths, have been fully examined in the 1966 Report. None
of these race supply systems are attractive propositions for the following reasons:

(a) Snow and freezing conditions above 760 m (2500 ft) in this region would seriously
affect the capacity of an open race during the winter and spring periods uwhen
most run-off occcurs. At that altitude, a race could not be depended on te carry
water throughout the year as snow drifts may cause blockages until late in the
spring. Also, races are naturally limited in their capacity and loss of the higher
flows would result if storage is not provided ar if the storage that is available
is at a maximum when high flows gccur. With a tunnel, which can pass high flous
under head, it is estimated that virtually all run-off at Sites A ar B could be
diverted into the Manorburn Reserveir. )

(b) Races would have to be cut in rock in many places where side slopes are ‘quite
steep and this would probably result in high seepage losses such as have occurred.
in the similar type of country that the Upper Bcnanza Race traverses. Maintenance
would be expensive and probably not possible far prolonged pericds when weather
conditions would make access very difficult and uorking conditisns very harsh., In
comparison, a tunnel would require negligible maintenance and the diversion system
would largely be self-operating.

in the past, where dams on Hopes Creek have been involved with the various diversion
proposals, it is noted that virtually no consideration has been given to the possibility
of building earth dams, concrets structures being casted in all scheme sstimate. This
was very likely due to labour intensive concrete dams being a cheaper proposition at a
time (up to the mid-195Q0ts)} when machinery for a major earthuork project was not readily
available. Modern construction plant means this drauback does not now apply, and it is

proposed in this report that an earthfill dam would be more appropriate than a concrete
structure. . - i

As well as the cost factor, other advantages ars-that:

(a) Schemes involving diversion from Sites A.or 8 have previously been considered
unfavourable mainly because of the large amount of above-ground concrete works at
such a high altitude resuliing in a relatively short construction season. A more
or less total earthmoving operation would not be affected by climatic conditiocns

to guite the same extent as a concrate dam, hence the construction ssason esch year
should be longer. ’

(b) Spillways would not be reguired at either of the upper sites as all Hopes Creek
" run-off could be controlled by the Manorburn Dam. There is therefors no real
reason why a completely earthfill dam would not he suitable at Sites A or B.

A description of each diversion proposal follows and includes an up~dating of cost
estimates as well as a re-appraisal of the various features covered in (4? and (6).

(For ease of references to the available topographical maps with MSL datum, lsvels ars
given in feset whers appropriate; otherwise, metric units are uysed).

7.1.1 Upper Tunnel Scheme : Site A -

An earthfill dam {map reference 5144:329258) about 12 m high and estimated dam volume
of 14 000 m® would form a reservoir of about 800 Ml at a maximum level of 2452 ft,
ie, 4 ft (1.2 m) above the Manorburn Dam crest lavel. If the height of a dam at this
site was to be increased much abave this level, a subsidiary dam on a nearby low
saddle would be necsssary, : )

A 4800 m long tunpel (map reference 5144:331258/386266) to the Manorburn Reservaoir with
8 2.3 m x 1.8 m cross-section and a 1:1000 grade would have an invert level of 2415 ft.
It could maintainanQ.? m’/s minimum flow with both dams full, and 2.3 m*/s without
heading up at either the inlst or outlet. s
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The dam and tunnel should be capable of regulating all the Hopes CrasK annual run=-off
of 7600 Ml from the 41.4 km® catchment that it controls. However, with storage
capacity of only 800 Ml behind the dam, the adjoining low saddle could be used as an
emergency spilluay if necsssary. :

As indicated in the Appendix, the total sstimated cost is $§5 710 000, the tunnel
alone accounting for about $4 300 oog.

The unit cost can thersfors be given as $751 per Ml diverted.

7.1.2 Louer Tunnel Scheme : Site 8-

The shortest possible direct link betusen Hopes {:eek and the Manorburn Reservoir

would be provided by a 3400 m long tunnel from this site. This connection has been
looked at frequently in the past but rejected mainly on the basis of the concrete works
that would be rsquired, and alsoc insufficient storage capacity.

A 35 m high dam (map reference $144:337295) would give a crest level of 2455 ft and,
according to previous reports, form a reserveir of about 1200 M1.

Housver, on checking this storage capacity by using the topographical map now availab-
le, it was found that a dam having a crest level of 2390 ft would give about 1200 M1 of
storage, while the desired crest level of 2455 ft would provide 12 000 M1. This is
very significant in view of the fact that storage hers has not previcusly been can-
sidered worthwhile, the dam only being of value for short-term run-off regulation and
as a means of diversicn via the connecting tunnel. e

It is apparent when comparing lsvels of the topographical map of the area and Alexandra
Drawing No. 930, from which the 1200 Ml uas derived, that this major difference in
storage volume is a result of the datum of the latter being about 65-70 feet toe high.-

Conssquently, the proposed reservoir capacity has bean greatly under-estimated in all
previcus investigations. ’ ’

A dam at Site 8, with an on-grade tunnel of similar dimensions to that For the Upper
Tunnel Scheme, having an invert level aof 2390 ft, would provide effective storage of
approximately 11 000 Ml. Together with the 51 000 M1 capacity of the Manorburn Reser-
vair the total storage capacity becomes 62 000 M1 from a combined Hopes Creek -
Manorburn catchment having an average annual yield of 28 000 Ml. It is anticipated

that such storage capacity in relation to run-off would provide complete flow regulation
of both catchments with all control provided by the Manorburn Dam.

Tunnslling costs of $3 060 00C again form the major portion of an overall cost estimated
to be §6 160 000, ie, a unit cost of $670 per Ml diverted.

7.1.3 Race to Upper Bonanza Race : Sikte C

This ‘would bs the cheapest and sasiest method of supplying water to the Ida Valley race
system, but without any storage upstream of the race intake, only spring and summer
flouws could be diverted. Also, with a limitation on the capacity of an open race, it
is unlikely that more than about 3 008 M1 could be supplied each ssason, and for this
reason a race by itself cannot be seriously considered.

The supply situstion could be improved someuhat if this race was to be used in con junc=-
tion with a reservoir at Site B (Site A has insufficient storage) but the disadvantages
of open races mentioned in Section 7.1 would still apply. However, if further inves-
tigations indicate these problems would not bes too severe, the estimated capital cost
is §4 500 000 for a dam on Hopes Creek and a 14 km long race connection to the Upper

Bonanza Race to provide an additional 7000 M1 per season, the unit cost being $643 per
Ml.

7.1.4 Stone Hut Flat Dam : Site D

This is another of ths schemes discussed in the 1955 and 1966 Reports and involves a
30 m high dam at the downstream end of Stons Hut Flat {map reference S144:324368), a
tunnel %map reference 5144:327365/350384) to the Manorburn catchment and a pipe and
race connection to the relocatad Upper Bonanza Race. This last item is necessary
becauss the Hopes Cresk race level would be abaut 10 m louar than the Upper Bonanza
Race, and rsconstruction of ths latter is sstimated to cost about $300 000.

At a maximum possible crest level af 2018 ft ths dam would provide about 8600 M1 of
storage and the invert level of the 2500 m loang tunnel would be 1985 ft. Similar to
the others, the capacity of this tunnel would bs about 2.3 m’/s.

The estimated cost of the dah, tunnel plus race and pipe connsction and relocated
Bonanza Racs is $6 260 000.

The avsrage annual yield at the Stone Hut wsir is given as 14 400 M1, but with about
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10 00Q M1 of this occurring during the winter months, it is considered that the reser-
voir capacity would be insufficient to prevent some loss of water during periods of
high flouw and an annual average of 10 000 Ml seems a mors realistic estimate of the
amount of uster available for diversion to Ida Valley.

The unit cost of water divertsd is $626/M1.

7.2 Summary

Table 11 below summarises the main features of the four diversion possibilities, with
the unit costs alsc shouing the capital cost per hectare on the basis of a 460 mm
depth application per season on any "extra" arsa to be irrigated after the full quota
on the present agreed area "has been met.

Capital "Extra Area'
Supply Unit Cost
Scheme (ML) a&;t (8/m1) Headworks
¢ (ha) Cost
Sl . (8/ha)
Upper Tunnel 7 600 5 710 000 751 . -
l.ower Tunnel S 200 6 160 Q00 670 420 3 G50
Race to Upper 7 000 | 4 s00 000 643 - L -
Bonanza Race . :
with dam at
Site B
Stone Hut Flat 10 000 6 260 000 626 550 . .2 850
TABLE 11 SCHEME SUMMARY

Even with distribution losses reduced to an acceptable level of 20%, expenditure aof
the order listed above would only serve to ensure that the full guota for the area

under agreement could be supplied each ysar, with perhaps some surplus far sxtending
the present scheme area. :

This virtually means that a capital cost of about $1100/ha, excluding any on-farm .

- works, is required to merely raise the existing average quota of about 360 mm to 480
mm and this would be quite uneccnomic. Generally_speaking, this has been the finding
of all previous reports dealing with Hopes Creek diversion. '

Another course of action is open, however, and that is to write-off the capital value
of all assets of the present scheme as it now exists, and look at alternative proposals
for what in effect would be a "new" Ida Valley Schems.

8 NEW IDA VALLEY SCHEME

8.1 Gsneral

For an area that has bsen served with irrigation for 60 years, reversion to dryland
farming canncot be considered under any circumstances because of the drastic social and
economic effects such a decision would have on Ida Valley residents. Houwever, the
stage has now been reached where soclutions to water supply problems and escalating
running costs of the scheme will have to be found.

Reference has been made earlier in this report to the major problem of there being
insufficient water available for the whols arsa under agreement to be supplied with
the full quota each season. This is due mainly to an cver~-committal of the water
resource that has really only become obvious over the latter half of tha scheme's
existence. Ouring the last 30 irrigation seasons, the full quota has been offered

to the farmers on only nine occasions with rebatss given on the amount of water each
saved. It is most likely that if farmers had used their quotas sach season that 100%

was offerad, then rationing during the dry seasons that have frequently occurred
would have been esven more severe than it has been.

This uncertainty about water availability from one season to the next is the main
cause af the farmers having little confidence in the ability of the present schamse to
ensure irrigation farming in lda Valley regalises its full potential. The solution
lies in eithsr augmenting the water resourcs from Hopes Creek or decreasing the
irrigable area under agreement so that full quotas can be supplied sach ssason.

Methods of distributing water would also have ‘to be further upgraded to reduce race-
men's duties hence operating costs.
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" One given some consideration was the installation of a telemetsr control systsm for
the outlet valve on the Manorburn Dam. Such an arrangement would have dispensed with
the need to have a raceman permanently stationed at the dam throughout the irrigation
season, his present dutiss there being to manually adjust the valve to mset variations
in water demand, and also to rsgularly patrol the Upper Bonanza Race.

It is the latter of these that is the most important. If a major failure occurred on
this section of racs during the irrigation season, almaost the entire scheme area would
be without water until repairs had been effected. Possible washouts or other causes
of failure can only be foressen by the human eye; and as "prevention is better than
cure”, these regular patrols will have to be continued. This being the case, altera-
tions to ths outlet valve could be carried out by a raceman who is either retained at
‘the dam, or, with a reduced workload resulting from an upgrading of the distribution

system, one from Ida Valley who could visit the dam (when necessary) as part of normal
racsa patrols. ] t

The most significant reduction in the labour content required to run the scheme could
be achieved by the replacement of measuring boxss with Neyrpic-type turnouts for head-
races on esach property. There are about 260 of these boxes in the main races alone,
serving 50 properties in the valley and a great deal of the racemen's time is spent on
adjusting and checking them to suit the farmers! requirements.

The installation of Neyrpic gates, probably ons or tuo being sufficient for each pro-
perty, would quite substantially relieve racemen of turnout duties especially if the
farmers' interest and involvement in their cun scheme could then be fosterad to such an
extent as to include operating these turnouts. .

Rosters should alsoc be introduced for the scheme particularly during mid-season whsn
peak demand conditions arise. However, water quotas would have to be assured each
season for rosters to operate effectively, so without addition to the present water
respurce there would have to be a re-assessment of water allocations over the whole
scheme. This could possibly be achieved by a reduction in areas that, although they
are covered by irrigation agreements, are not yet developed.

Rosters could be worked out within existing race capacities to deliver flow units in
multiples of 200 m’/h up to say 800 m’/h, these probably being adequate to suit most
irrigators on the scheme. VUWhere applicable, eg, on border-dyked paddocks, the use aof ..
higher flous over short durations would considerably reduce the labour input that is
necessary when irrigating from contour ditches with flows of 100-200 m°/h commonly

used at present. While the irrigators on each of the main races would have to agres

on how the rosters would operate, day ts day running would be under the racemen's
control. . ’

8.2 Water Availability and Irrigabls Area

Allowing for 20% distribution losses, the total water requirement of 32 000 M1 for the
sexisting scheme consists of 4500 ML for the Crawford Hills -~ Galloway area and 27 500
Ml within Ida Valley itself. However, the Manarburn and Poolburn reservoirs combined
are capable of supplying only about 26 000 M1 during an average season.

Because of this shortfall, consideration has been given to discontinuing water supplies
to the Crauford Hills - Galloway area of -600 ha now irrigated quite effectively using
contour ditches, and thersby keep all Manorburn water within Ida Valley. While this
would make a significant contribution to conserving supplies for the drier years, the
Crauford Hills area in particular has no other reliable source of water during the

summer months and the loss of water here would be a severe blow to the farmers con-
cerned. (

Termination of supply to the Syndicate Race has also been considered in conjunction with
the above as this would mean the Louwer Bonanza Race could be dispensed with altogether.
Again however, about 500 ha lying above and extending further north of the Blacks No. 3 -

Race would be affected, and this includes soms of the most suitable irrigable land in
the valley. ' :

On the basis that partial irrigation (80% of requirsment) on 1100 ha would have to be
sacrificed to enable the full 460 mm quota to be applied on 4500 ha, there seems littls
- Justification for closing down the Lower Bonanza, Crawford Hills and Syndicate Races.

Certainly the farmers who would then have littls or no irrigated land would not find
such a proposal at all acceptable, and it is unlikely sufficient suppert for an upgraded
scheme could be generated if these races were to ba shutdoun.

There is scope however to reducs the requirement for the Crauford Hills - Galloway arsa
by dispsnsing with the quotas that now vary betwsen 500 mm and 760 mm. It is not known
why these higher quotas wers set for the area, but it seems appropriate to adopt the
same qucota here that applies to the remainder of tha scheme, ie, 460 mm; the water
raquirement would therefore-decreass from 4500 Ml to 3300 M1.
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The arsas that could be irrigated using the present water rescurce, with or without
one of the Hopes Creek proposals listed in Tabla 11 are summarised in Table 12:

H
: Water Resource (Ml) ||Irrigable Arsa (ha)
Manorburn + -
Poolburn resourcses : Ida
Gross Na? Valley Total
with Upper Tunnel 33 500 26 800 5250 5850
Scheme L
‘with Lowser Tunnel 35 200 28 200 85850 6150
Scheme Co
with race from 33 000 26 400 5150 | 5750
Site B dam !
with Stone Hut 37 000 29 600 5850 5450
Flat dam _
as at present 26 000 20 804 4000 4500
TABLE 12

(It will be noted that each proposal incorpeorating Hopes Creek run-off allows for the
present agreed area of 600 ha in the Crauwford Hills - Galloway region to be retained.
However, with a reduction in water allocations being required, as in the last case
above, then this area has been reduced accordlngly to 5G0 ha).

Solaly in terms of additional water, the Stone Hut Flat dam would be the best diversion
proposals, but even this in combination with the present water rescource would be
sufficient for only 58% of the total area commanded by races of the existing schems.
Since the land already commanded should be developed as fully as is possibls before any
race extensions are considersd, it is assumed that any water diverted from Hopes Crsek
would be fully committed to irrigation within the confines of the existing race system. .

8.3 Scheme Costs

Although each proposal is costed as Fully as is possible in the absence of detailed
Survey data, the estimated costs given in Table 13 should be regarded more for compara-
tive purposes than for absolute accuracy. Tha following points should also be noted:

(a) The capital costs given for headuorks consist of those costs for each Hopes Creek
diversion prcposal plus a further $100 000 for continued improvements an the

Bonanza Races and possibly for telemeter control of the sutlet valve on the
Manorburn Dam.

(b} The engineering assassment (see Appendix) completed in October 1971 involved a
walkover survey of the entire distribution system. The rsport that folloued
consisted of an inventory of all race controls and structures, and the conditiaon
of these as well as comments on the races themselves were alsc noted. A renswal
programme for the following 40 years was also compiled and has been the bhasis for
an upgrading programme that has progressively improved the race netuork ts what

is now regarded as being in good overall condition for the type of scheme it
serves.

The major expenditure for scheme works would be for:

(i) Re~shaping parts of some races that are excessively uwide thereby reducing
seepage and evaporation losssas.

(ii)  Installation of Neyrpic turnouts and water laevel check structures to

replace the measuring bcxes and sub-standard checks throughout the
system.

{iii) Farm and road access crossxngs to be improved by replacing unrsinforced
- concrete and old steel pipes with adequately covered rslnforcad concrate
pipes between wsll constructed headualls.

(iv) All the main races to be brought up to such a standard that they can be

machins-cleaned, and ready access throughout is possible at lsast by
motor-cycls.

(v) Concrste drops and/or short pipeliﬁéé on the stesper distributaries to
. prevent scouring.
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(vi}) Fancing'off sections of race whers appropriate to prevent stock damage.

(vii) Repairs to the Totara Creek Race and diversion weir which, although lying
above the winter snouwline and hence being difficult and expensive to
maintain, supplies a significant proportion {15-20%) of the mean annual
yield of the Paolburn Reservoir.

An overall cost of $600 000 is estimated for upgrading the distribution system
to a lsvel where opsration and maintenance -costs are minimised, and this cost
would be independent of the arsa under each proposal as the present commanded
area could fully utilise any additional water supplies.

(c) Because of topographical limitations and water availsbility, it is suggested
that the irrigation methods likely to be adopted would consist of 20% contour
ditch, 50% border-dyke, and 30% spray. Including headraces, structures, land
development, drainage, etc, estimated costs are based on:

Contour ditch $80/ha
Border-dyke ) $350/ha
Spray {permanent works only) $300/ha,

Adding 15% for supervision and contingencies, the average on-farm development
cost is therefore given as $320 per ha. UWhile this may ssem low {compare
current Manictoto border-dyke development costs are $4DD-440/ha) it allous
for on-farm development that has already besn carried out.

Scheme
Mancrburn and Poolburn Rssources:
with Hopes Creek diversion by: with
Upper . Lower Race with Stone Hut prisent
Tunnel, Tunnel, Dam at Flat Dam, USC eged
Site A “site B | Site B  Site D pgrace
Total irrigable . '
area (ha) .5 850 | . & 150 § 750 6 450 | 4 500
N?;l§atar resaurce 26 800 28 200 26 400 29 600 20 800
CAPITAL CDSTS _ T ,
Headuorks ‘ $5 810 000 | $6 260.00C |$4 600 0GQ |36 360 000 $100 BoO
Schemsuorks 600 000 600 000 600 000 600 000 600 000
On-farm 1 870 000 | 1 970 000 | 1 840 00C | 2 070 000 | 1 440 000
TOTAL $8 280 000 |$8 830 000 |$7 040 0OC |$9 030 000 | $2 140 06O
Cost/ha $1415 $1435 $1225 $1440 $475
Headworks cost/M1l $217 §222 $174 $215 $s

TABLE 13

8.4 Annual Charges

Under the Public Works Amendment Aet 1975, these are required to meet the full cost of
‘operating and maintaining the scheme, provide a fund for planned renewals of off-farm
supply works and repay half the cost of. schemeuorks, ie, those distribution works
within the irrigation district. Ruling rates of interest apply and scheme accounts
are required to balance by the fortieth year.

As referred to earlier in this repert, the major cost of Ida Valley irrigation has in
the past been for operation and maintenancs (currently about $65 00O per year).
Capital expenditure on schemeuworks should significantly reducs the present high labour
cantent required ts operate the scheme, the cost of which is likely to rise sven more
steeply in the future if nothing is done.

Maintenancs involves repairs to various structures and controls such as turnouts,
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weirs, culverts and crossings, but more significantly the attsntion that has tao be
given to the races themselves. This essentially consists of gensral respairs during
the off-ssason, the latter - until recently - being largsly a labpur intensive
operation. However, much of the cleaning can nou be done by machine and with further
access improvements, this mathod would be suitabls for all the main races. Grader
trimming of the race banks would alsoc be appropriats on most of the distributaries

to restore the now rectangular sections to more easily maintained and less troublesome
triangular shaped races. An annual sum of $8000 is acceptsd for maintenance.

These overall improvements should at least mean that the present need for one raceman
per 750 ha could be reduced to say, one per 1100-1200 ha.- At an annual cost of

$10 000 per raceman, including vehicle running, the saving in running costs each
~ year would be substantial if scheme opsration can be handled by feuer racemen using
farmer assistance in water distribution. ) oo

Annual renewal (sinking) fund payments for items such as pipework and various control
structures are difficult to evaluate at this stags, but in vieu of the engineering
assessment completed some years ago about $25 ODD/year would be required.

CharéesAfor each of ths alterﬁatives are derived .from the follouing expressions:

$600 000 x 0.5 x 0.12352

Basic charge irrigable area (ha)

. cqs _ 0.12352 ﬁ(sao 000 x 0.5) + (3.219 x 0 & m)} + 0 & M + 25 000
Availability charge = supply umit (AL = 1000 m°)

and are summarised as follouws:

Scheme
Manorburn and Poolburn Resources:
, with Hopes Creek diversion by: with .
Upper Lower Race with| Stone Hut gzﬁzggt
Tunnel, Tunnel, Dam at Flat Dam, uparaded
Site A Site B Site B Sita D Pg
Total irrigable area (ha)r’ﬂ S 850 6 150 15 750 '6 450 4 500
Net water resource (M1) 26 800 28 200 | 26 400 29 500 20 800
No. racsmen required ) S 5 : 5 [ 4
Operation & Maintenance $58 coo §58 000 | $58 000 | $58 COO $48 000
Basic Charge per ha S $6.30 “$6.00 $6.40 $5.80 $8.20
Availébility charge per ha $24.50 $23.30 $24.90 $24.40 $28.70
Availability charge ber ML . $5.30 $5.10 $5.40 $5.30 - $6.20
(based on 460 mm average
usage)
TABLE 14

) CONCLUSIONS |

Because of the severe socio-economic affects that would result with closure of the
scheme, irrigation within Ida Vallsey will have to be continued. However, the existing

scheme is in need of an upgrading programms to overcome thse pressnt main problems of
an gvsr-committed water resource and excessive running costs. ’

Raising the Manorburn Dam crest level by one to two m could increass the present
storage capacity by 7000-16 000 Ml, but as there have been only tuo cccasions {(ths
winter months of 1945 and 1958) when water has been spilled from the reservoir sincs
the dam was constructed in 1914, the use of such a facility for storing this "surplus%
run-off would be negligible.  Therse is also the strong possibility that the structural

condition of the dam may in itself be enough to pravent any serious thoughts of
increasing its height. . -
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While Hopes Creek is ths only potential source of extra uwater, it is apparsnt that its
use would be more for augmenting suppliss on the present agresd area rather than for
arsa extensions such as thoses along the German Hills side of the valley that have been
suggested in the past.

At an estimatsd capital cost of betueen $4.6 M and $6.4 M a Hopes Cresk - Ida Valley
connection would ensure full seascnal quotas could be supplied to the present area
coverad by agreement, and any water surplus to this rsquirement could be used within
the area alrsady commanded by the existing race .system.

More efficient on-farm use of the water that is availahble seems the only practical
alternative to Hopes Creek diversion proposals. This could best bes achieved by works
(refer to Section 8.3) estimated at $600 000 to upgrade the distribution system, and
alse further on-farm development costing about $1 M that would have to be an integral
part of such an upgrading programme.

Improvements to the race system and operating procedures would be required if running
costs of the scheme are to be minimised, ie, the scheme wsuld have to be brought up to
a standard where fswer than seven full-time racemen are needed to operate it. 1In the
short-term, expenditure of $180 000 would ensure that those structures in the poorest-
condition could be replaced, but a renewals programme for the scheme of $25 000/year,
whether this or the major upgrading aption is carried out, should alsc be instituted.

Farmer assitance with water distributiocn would play an important part in reducing
operating costs, as any savings that are made would be reflected in the water charges.
For instance, the water charge reduction on this scheme dus to just one man's duties

being handled by the irrigators themselves would be equivalent to about $2.50/ha per
year. , .

If Hopes Creek diversion is not to be proceeded with, part of the upgrading af the
present scheme would have to include a re-assessment of land classed as irrigable an
gach property thus ensuring that water gquotas could be supplied each season. UWhile
this would result in an average reduction of 20% in terms of assessed irrigable
areas, the amount of uwater available to each irrigator would not differ markedly
fram what he nou receives. Rebates for portisns of quotas not drawn in any seascn

could be dispensed with and irrigators would be able to farm according to assured
seasonal water guotas. ’ s

-Any reconstruction uwsrks would have to be carried out in such a way that normal water
supplies could be delivered each season. Agricultural Trestraints associated with on-
farm development would alsc play an important part in the timing of the upgrading
programme which, because of these two main factors, could take up to 10 years.

Unless Hopes Creek diversion is to be regarded as Readuorks far what in effect would

be a new scheme within the boundaries of the existing races, there seems little just-
ification for expenditurs of about $1100/ha - excluding on-farm works - merely to raise
sgasonal gquotas from 360 mm to 460 mm. : :

Major improvements to the existing scheme would mean that prevailing annual water
charges averaging $8/ha would rise to $25-30/ha. Continuation of the scheme as at
present would require annual charges of about $20/ha if they are to be commensurate
with current operating costs - annual adjustments to cope with escalating running
costs would also be necassary while the scheme's high labour content remains.

Regular patrols of the Upper Bonanza Race are necessary to ensure the risk of failure
is minimised, and if this can best be achieved by having a raceman retained at the
Manorburn Dam, then there would be no need to install a remote-control system to
operate the dam's outlet valves. However, savings of $8000 - $10 000/year could be
made if this part of the scheme was to be looked after by a raceman from ILda Valley
and if a telemeter link with the dam was available.
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UPPER TUNNEL SCHENE : SITE A

APPENDIX D

HODES CREEK PRCPOSALS COST ESTIMATES

I3x

Establishment and 31te preparatlon

Driving tunnel (2.3 x 1.8 m x/s)
4800 m @ $900/m

Lining tunnel, say 1000 m @ $200/m

Earthen dam 14 000 m°® @ $6.50/m’

Access roading, 12 km @ $4000/km

Culverts, etc

,,SUperv1810n and contingencies 157

LOWER TUNNEL SCHEME : SITE B

RACE

Establishment and site preparation’
Tunnel, 3400 m @ $900/m

Lining tunnel, say 700 m @ %209/
Earthen dam 280 000 m® @ $6.50
Access roading, 8 km @ $4000/km
Culverts, etc

Supervision and contingencies 15%

TO UPPER BONANZA RACE : SITE C

Site establishment

Intake weir and gates

Pipeline, 600 mm dia, -900 m @L$80/m
Race, 13 000 m @ $10/m .
Under-race culverts, 15 @ $300

Race crossings, 3 @ $5000

Access roading, 7 km @ $4000/km

 Supervision and contingencies 15%_

- Plus dam at Site B

i

'STONE _HUT DAM : SITE D

i Establlshment and Slte preparatlon

Dam excavation

Dam concrete 11 000 m® @ $200/m®

Driving tunnel, 2700 m @ $900/m

Lining tunnel, say 500 m @ $200/m

Race 2000 m @ $1G/m

Manorburn syphon, 750 mm dia, 600 m @ $90/m
Access roading 6.5 km @ $4000/km
Supervision and contingencies 15%

Relocated Bonapza Race

coo
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000
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000
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000
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APPENDIX E

ENGINEERING ASSESSMENT

- The general race descriptions that follou and that are still
largely applicable, excluding the Upper Bonanza Race on which
extensive works have been carried ocut during the past five to
six years, are taken directly from the engineering report
produced by 3 W K Symons and B L Ueshington in 1971. The
location of each structure was defined in terms of distance
measured in feet from the beginning of each race and shown on
1:15840 (20 ch/1 in) topographical maps, and its condition
was classified according to one of the following:

New Installed within the previous two to three
= : ' years
- Good ' Estimated lives of 20+ years for steeluork
» and timber, and 40+ years for concrete
0K Structures satisfactory with estimated life

exceeding 10 years, but possibility of last-
ing 20 years. :

Fair Structures satlsfactory, some patching
necessary, but should last about 10 years

Poor Structures old and needing major attention
or replacements in the next Feu years

Bad - Needs major attention.

(An example of how the informatian was compiled is shouwn for

- part of the Poolburn Race onl as the complete report is taoo
* extensive to be included hereg :

" A reneual programme for the 40 years from 1971 was complled
from the report and while some major renewals and repairs have

been carried out during the last feu years, the scheme layout
- is basically unchanged.

With this in mind, the engineering assessment and reneual
programme have been used to estimate the present day cost of .
bringing the distribution system up to the "OK" standard (at
least); the replaoement of the "fair" to "bad" structures on

" gach of the main races and thelr dlstrlbutarles is estlmabed
. as follous:

A $
Upper Bonanza Race 8 000
Totara Creek Race 27 500
Crauford Hills Race 7 900
Lower Bonanza Race _ 5 400
Poolburn Race ; S 5 600
Poolburn Distributaries o 17 700
German Hills Race - T 12 000
German Hills Dlstrlbutarles : ‘ 31 000
. Syndicate Racs : - 10 600
Syndicate Distributaries 6 900
Blacks No. 3 Race : , 26 000
Blacks No. 3 Distributaries 19 400
TOTAL ‘ , 178 0QCO0

SAY | | 180 00O
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LOWER BONANZA RACE.

This race starts from the Upper Bonanza Race at 34 395 feet,
flous doun a moderately stsep grade in a channel cut mostly
through broken schist rock and then down a natural gully until
it enters the race proper at 10 500 feet. '

It is cut in the main through schist rock in varying stages of
decomposition which carried an overlay of soil which varies
from a scanty covering on the sunny faces to an appr901able
amount in gullies and on the dark faces.

Generally the waterway is in good condition but due to the
por031ty of the shattered rock of which the banks are composed

it is subject in parts to excessive loss unless glven constant
"attentlon.

The worst section is between 30 000 and "32 000 ft wherse parts
of the bank need reconstructlng

The maximum economic cap301ty of the race is 0,7 m?/s. Any
water entered in excess of this amount results in the loss of
up to half of the extra water entered.

Some of the water lost from the race is regained in the Blacks
No. 3 race as the natural outflow of all water from the area

through which the Lower Bonanza passes is crossed by Blacks
No. 3 at 17 100 feet. :

Any enlarging of the Lower Bonanza Race would be straightforward
because of the few structures involved but would necessitate

the use of explosives as all cutting would have to be done on
the inside bank and through rock.

CRAWFORD HILLS AREA

Water supplied froh the Upper Manorburn Dam is released from
the Lower Bonanza Race at structure No. 23 at Lows Saddle and
from this point flous down a dry gully.

At a point 1700 feet down this gully water is entered into the
Crawford Hills Race and any water supplied to irrigators lower
doun continues on down the gully until it enters Dip Creek at
2700 feet and continues on down this creek for 19 500 fest to
Tohills Intake Race from which three irrigators on the Galloway
Scheme are supplied. No water from the Upper Manorburn Dam is
supplisd from Dip Creek belou this point.

Between the point of entry of water to Dip Creek and Tohills
Intake Race, tuo 1rr1gators draw supplies.

1 At 7900 feet water is supplied through a hole into a break
tank from which it lS pumped.

2 At 9900 feet“uatsr is supplied from an open earth intake
into a farm race.

Very little expense is 1ncurred in maintaining the waterway in
Dlp Creek.



POCLBURN RACE

This race takes Upper Manorburn Dam water from the Blacks No.
2 race to the Poolburn Weir. It is used to irrigate land
below it and supply water to the German. Hills racs. ‘This
helps to conserve storage in the Poolburn Dam. ' e

The race 7870 m long and has a capacity of D 7 ma/s at its
beginning, gradually reducing to 0.35 m */s when it enters the
Pooclburn Weir. The race proper starts at the outlet of the
new syphon across Moa Creek and is cut mainly through falrly
hard schist rock. The general condition of the waterway is
very good and its banks are ample. One had feature of this
race is the race stops at turnout boxes. Some of the turnouts .
have concrete stops and others have no stop. The condition of
the existing stops is poor and therefore practically all turn- -
outs are complemented by a heap of rocks in the race. These
are functional but cause scouring of the race and should be
replaced by larger concrete stops. The waterway through these
stops should be the width of the race and the concrete floor
of the stop should extend, say 2 m down the race.
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GERMAN HILL RACE

GENERAL

The race starts at the outfall of the measuring weir at the
Poolburn Diversion Weir.

The cutting is through schist rock until it reaches structurse
24 where the country softens. From this point until its end,
the cutting is mainly through soil, clay and soft sandy country
with some short sections of light gravel fans.

Some sectiaons show a lot of bank erosion and crumbling. The
worst of these is betueen structure 36 and structure 45 uwhere
a lot of filling of the outside bank is necessary.

The ground here is very soft and it would be advuisable to use

a certain amount of gravel in the soil available on the site so
as to establish a beaching effect and minimise the possibility
of further undermining of the bank. '

Gravel for this section and for any other isolated short sections
.would have to be carted from the nearest county pits in the ares.

The general condition of the waterway is reasonably good consid-

ering that the normal seasonal cleaning out and tidying up has
not yet been carried out. o .

STRUCTURES -

Concrete Box Culvert Crossings

On this race there are 21 of thess structures and their con-
ditien has been noted on the Walk-over report.

Their one significant weakness is in the inlet and outlet
winguwalls which have broken away from the structure at, or near,
their junction with the culvert proper. These walls are

partly vertical and partly splayed.

No construction joints are evident and it appears that the
entire structures have been made in one continuous pour and
that no reinforcing has been used. -

- The floors of the structures are anly about 75 mm thick and

although there is a lot of old cracking evident in some cases
no movement or scouring has occurred.

‘We recommend that when the damaged winguwalls are replaced they
are well based and vertical but angled from the width of the
culvert wateruway to the full race-bottom width and solid floors
are incorporated in their construction; alsoc that "cut-off"
walls are used at both inlets and outlets.

The présent "safe™ maximum flows sent through these races have

been arrived at from experience gained over many years of
operation. '

»This includes tribggaries From'Dovédale and Maori Cresks.
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BLACKS NO. 3 RACE : S

Capacity. to 1320 feet at outlet to Poolburn Race - 1. 4 m’/s.
Capacity from measurlng weir at 1455 feet is 1 m */s reducing
gradually to 0.1 m*/s at its termination where it enters a
farmer s race at 82 040 feet.

From its beginning at 70 feet, the outfall of the Moa Creek
measuring uelr, the race is cut mainly through schist-rock
which varies in nature from hard to entirely decomposed and
soft, until it reaches the Crauford Hills Road at 18 B20 feet.

From this point to .its end the cutting is through soft country
comprising sections of heavy and llght gravel fans to soft
clays and soil.

The width of the race is rather indeterminate except in the
harder rock sections but it is evident that over the years it
has become BXCESSlVEly wide in some sectlons.

It is very probable that losses through evaporation and seepage
could be reduced if these sectlons were narrowed down to their
orlglnal Uldth.“

These sectlons»are bétueen structure No. 28 and structure No.
45. From this point to its end, the race is in good condition

except for short sections which have not yet had their normal
seasonal cleaning.

The race banks, as apart from the wateruway, are, in several
places, lower than could be desired and gravel fill is to bs
carted in for their building up when access track conditions
are suitable. It is also intended to cart fill for cover over
plpe crossxngs at the same time.

STRUCTURES

Measuring boxes are mainly OK except for some wooden boxes

- which will all be replaced with concrete ones Ulthln the. next
"two years.,

Most of the crossings are of unreinforced concrete pipes with
dry stone or stone and mortar head walls. The winguwalls and
floors at the outlet end of the crossings appear to have been
added after heavy scouring had occurred early in the race
history. These are of dry stone and reqULre yearly attention
to keep them reascnably operatlonal

- Here agaln we have a repetltlon of the conditions applying to
the Syndicate Race, ie, the siting of crossing pipes on the
race bottom, instead of half of their diameter below it, and

creating a problem of scouring which could be avoided.

There is a further hazard with multiple pipe crossings (triple
and double in this race, and double in the Syndicate Race)

and this is their-tendency to collect wind-blown debris, and

I would recommend that their replacement should be made with
concrete box culverts or concrete bridges which too will cause



no restriction and added uater flow velocity Ulth ltS resul-
~tant scouring at outlets.- >

There are no race stops in this race betuween point No. 14 and
point No. 70 and rocks are used to raise the water to outlet
lsvel at the measuring boxss. However, a start has already
been made on installing concrete stops in other races on the
scheme and a full complement of these structures will sven-
tuate as time and labour allous.

BLACKS NO. 3 RACE DISTRIBS

~ General

. There are nine distributary races from the Blacks No. 3 Race
‘and the general condition of their waterways is good and the

banks are ample except in odd places whére cattle- tramplng
has occurred.

This is a perennial problem and repalrs are made during the
normal off-season cleaning. :

With the increase of cattle numbers on farms in this area, SO
the keeping of the smaller races in a reasonably operational
condition must alsc increase, even up to the point of some
Form of protectlon becoming necessary.

As well as damage to race banks, ‘measuring boxes are being
broken through cattle ambling on and horning at the headframss.
Damage from this has been minimised on some of the boxes on
these distribs by using the louest possible headframes.

Race Draops

Most of these distribs run more or less at right-angles to ths
main race and the excess fall on them has been controlled by
installing stone pitching. Over the years of usage these have,
in the main, been successful and with some yearly repairs have
remained operational though by today's standards uould be
considered unsightly and outmoded.

We have not recommended their replacement with concrete steps
-as we consider that, due to the small amounts of water in the
races, they present no serious or immediate hazard.



- SYNDICATE RACE

Capacity 0.37 m*/s reducing gradually to O. 04 m’/s at its
entry to a farm race at 87 760 feet. Uaterway about 2 m
wide and 0.4 m deep redUCLng to 1 m wide 0.3 m deep.

The race leaves the Louwer Bonanza Race at 40 920 feet, flous
- down a scoured channel over a schist rock outcrop into a
natural qully and enters the race proper at 4250 fest. It
then flows along the foot of the Raggedy Range on the left
hand side of the Ida Valley Irrlgatlon Scheme untll ltS ter-.
mination at 87 760 feet.

Ths'general conditicn of the race is good and the banks are
. ample. ‘

STRUCTURES

Ulth the exception of some uooden boxes uhlch are under replace-
ment with concrete ones, the measur;ng boxes are 0OK.

Crossings are mainly oF unreinforced concrete plpes‘uith dry-
stone or stone and mortar headwalls. One bad factor in the
placing of the crossings is that the pipes are sitedaon the
race bottom and not the accepted one half of their diamster
below it and the resultant increase in water velocity has
caused scouring at the outlets.

" Although this race is well over 50 years old no concrete stops
have been installed in the upper end of this race and heaps of

rock have been used in their stead. This lack of stops could

be due to an expectation that the race would be running to

capacity at all times, or to a failure to make prov1sxon for

a probability. It is intended that stops will be put in the
race as time and labour permlt

'SYNDICATE‘DISTRIBS
GENERAL CONDITION

N : : V

‘No. 1 Distrib

' The waterway is reasonably good and the banks are ample.

The only problem in this race is the stone-pitched drops. Ue
recommend that eventually these should be replaced in concrete
from the start of the race to Noone Road and that from this
~point they should be replaced with a concrete pipeline douwn

Noone. Road to the po;nt where the race turns right and enters
a farm paddock. :

Thers uould have to be two bresks in ths line to allow for the

installation of "turnouts" and the total length of tha line
would be 500 m (1600 ft). -

No. 2 Distrib

The water is carried wholly in a concrete pipeline fram the
turnout in the Syndicate race to its entry into a farm race on
the right hand side of the Poolburn-Auripo Road.



