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HAWKDUN AND IDABURN IRRIGATION~SCHEMES
REFURBISHMENT
PHASE II PRE-FEASIBILITY REPORT

1 INTRODUCTION

1.1 GENERAL

A review is currently being made of the operational and

maintenance conditions of all of the old irrigation schemes
in Central Otago. The review aims at identifying the
refurbishment measures required to reinstate the schemes to
their original design standards and to place them on a sound
long term managément basis. The refurbishment period has

been set at 15 years.

The following report covers the Phase II c¢civil engineering

assessment of the engineering works that will need to be
undertaken for the refurbishment of the Hawkdun and Idaburn

Irrigation Schemes,

1.2 ASSESSMENT REPORT OBJECTIVES

The objectives for the Phase II civil engineering assessment
are given in the job brief 15/26/1)1 of 8 February 1985,

Briefly these are:

a To recommend the most likely cost effective

refurbishment solutions to overcome the major, short
and medium term engineering problems affecting the

level of service of the off farm supply system to the

irrigators.

b To establish a refurbishment priority order
encompassing works on the Hawkdun and Idaburn

Schemes,

Estimate the post refurbishment annual operating and

[®]

maintenance costs.

d Give guideline comments for the Stage III (feasibility

study) investigations,



1.3 MEANS OF ASSESSMENT

The inventory set out in the Phase I civil assessment

classified structural problems as follows:

a Urgent

Problems requiring immediate attention are those which have
an 80% chance of resulting in failure within five years and
which would cause a 30% reduction in the capacity of the

scheme and would take more than two weeks to repair.

b Major

Problems which would result in serious conseguences to the

headworks, or which if present in the distribution works

would cut the supply totally to 30% of the scheme area.

c Minor

Problems which reduce the level of service, and/or require a

high level of maintenance.

The inventory further categorised the structures as being
good, "okay", fair or bad. Hence, while some structures do
not threaten substantial areas of the scheme, nor reduire
heavy maintenance input, their classification as fair or bad

indicates a limited serviceable life and thus they warrant

replacement in the medium term.
1.4 GENERAL SCHEME DESCRIPTION

The Hawkdun and Idaburn Irrigation Schemes provide partial
irrigation and stockwater over a total area of

21450 hectares lying in the northwest corner of the
Maniototo Basin and in the Idaburn Valley. Within this
area,; extending east to beyond Naseby and down to Ranfurly
in the Manictoto, and to meet the Ida Valley Scheme in the
Idaburn, some 3590 hectares are covered by lilrrigation
agreements, Along with irrigation the scheme provides town
supply for Naéeby Borough and Ranfurly and the forestry fire

fighting ponds at Naseby. The scheme 1s thus very spread



out with 112 km of main race and 160 km of distributary

races.

The two schemes named above were originally developed
separately, but with the water for both coming from the same

source they are now operated in conjunction and will be

considered together in this report.

The basis of the Hawkdun Scheme is the 112 km long Mt Ida
Race (1.1l cumec maximum). This race runs from Johnstons
Creek, in the head of the Manuherikia River, to near Naseby
picking up water from the Hawkdun Range tributaries of the
Manuherikia River, from various branches of the Idaburn and
Taieri River tributaries which rise in the Ida Range.

Within the Hawkdun Scheme supplies are supplemented from the
Eweburn Reservoir lying immediately above the race in the
West Eweburn: Supply for the Idaburn Scheme is provided
from the Idaburn Dam, a small reservoir below Oturehua with
additional watef coming from stream flow, mainly the Hills
Creek branch of the Idaburn. w
As well as collecting water from the streams it crosses, the
main Mt Ida race acts as the backbone of the distributary
system. The actual distribution is down the valley slopes
from the sidling main race, with natural stream channels_ and

01d mining races being used where convenient.

Distributaries are known by code letters. The upper
Maniototo basin is served by D race in the west through to
P race in the east, and the upper Idaburn Valley is served
by the R and 5 races on the western side while the eastern
side is serviced by A race at the top and the Idaburn Scheme
main race lower in the valley. The individual race lengths

and capacities are listed in the Appendix E.

Water Management

The operation of both schemes is dominated by the limited

and transient water resource, and lack of storage.

A dozen or so creeks are turned into the Hawkdun main race

each spring, and these supply the bulk of the Scheme's
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water. These creeks are responsive to snow melt or rainfall
and this causes considerable fluctuations in the main race
flow. As supplies diminish through the summer the limited
storage at West Eweburn is added but as this is small its

effect is not great.

The fluctuations of supply and the resource which diminishes
during the summer make the Hawkdun a complex scheme to
operate if the maximum amount of water is to be supplied
equitably. The Scheme's inflow is measured daily and each
of the distributaries adjusted to take an equitable split.
The success of this scheme has varied over the years
depending upon the relative abilities of the head raceman.
During dry summers the scheme is used exclusively for

stockwater.,

The water resource for the Idaburn Scheme is also
inadequate, as the dam holds insufficient water for the area
supplied, and the dam inflow in summer is very small. It is
normal for the scheme to be delivering only stockwater
during the summer months and during dry summers even

stockwater is restricted.

1.5 EXISTING OPERATIONS AND
MAINTENANCE POLICY

Over the past three irrigation seasons the Hawkdun
Irrigation Scheme has received a large input of Operations
and Maintenance (O and M) funding. This funding has been
used to reconstruct large sections of the Mt Ida Race
resulting in improved supply works. The remainder of the
scheme including the Idaburn Scheme has received a barely
adequate level of funding necessary to keep the schemes

operational.,

At® present there are six men responsible for the Hawkdun and
7

Idaburn Schemes.
A feature of the Hawkdun Scheme which results in extra

0O and M spending is the system of water collection from

creeks. At present the creeks are turned into the main race



each spring by pushing up a gravel weir and diverting the
stream flow through a measuring box. This weir works well
until such time as there is a "fresh” in the creek and the
welr is washed out. It must then be repaired, usually
/manually. This system lacks the automation built into

jmodern schemes but the problem is not easily solved due to

; the unstable nature of the creek beds, and the lack of

suitable sites close to the race for a permanent intake

structure.

2.0 CURRENT STATUS OF SUPPLY WORKS

2,1 GENERAL

The Hawkdun and Idaburn Irrigation Schemes generally, are in
a fairly "run down" condition. However there are very few
structures in the schemes that could prove an immediate
threat to the existing level of service apart from five

creek crossings on the Mt Ida Race,

Apart from the specific problems mentioned above there are a
large number of smaller problems scattered throughout both
schemes that require attention. These comprise old,
damaged, and ineffective minor structures such as measuring
boxes, stops, drops, farm access bridges and culverts. Also
as a result of the old practice of laying concrete culverts
above ground many culverts have pipes which are extensively
cracked due to stress created by differential temperature

gradients.

Access is another problem, particularly in the Idaburn

Scheme, and the distributary races of the Hawkdun Schems.
The berms of these races are at present too narrow for

vehicle access,.

The headwalls of many culverts which cross underneath
country roads have been damaged by road graders during
normal vroad maintenance operations. This suggests that the

culverts are of insufficlent length.

Many of the general problems are listed in Appendix F.



2.2 HAWKDUN IRRIGATION SCHEME

2.2.1 Eweburn Dam

Problems with this structure date back to construction with
many reports being written on the subject. At present the

condition of this dam is being assessed as part of the SEED

study of old Central Otago dams. The problems with the dam

are outlined in correspondence and reports a list of which

is attached in Appendix D.

Apart from the structural integrity of the dam some work is

also required on the outlet valves. One 1s inoperable at

present and the remaining two are in poor condition.

2.2.2 Mt Ida Race

This race is generally in very good condition as a result of
a major reconstruction programme including benching and
raplacement of old structures over the past three years.
Apart from the somewhat unrefined and time consuming me thods
used in providing creek intake structures mentioned earlier,
and some scouring at bywash outlets, there are only a small

number of specific problems on this race.

Johnstones Creek pipeline was considered a "major" problem
by the Phase I report. This structure consists of twin
steel pipes (800 mm diameter), 39 metres long and spans
Johnstones Creek. The pipes leak at most of the joints with
one pipe being almost rusted through. Parts of this
structure have a probable life of less than two years in

their present conditiion.

Hills Creek Box culvert and Idaburn Creek culvert (1050 mm
diameter) were considered "minor" problems by the Phase I
Report. These culverts act as syphons under Hills Creek and
Idaburn Creek, being 32 metres and 17 metres long
respectively. Both culverts have been exposed in the creek
bed and have suffered significant external wear from
abrasive flood debris. Both of these structures have a

residual life of 5 to 10 years in their present condition.



Scotts flume and the Eweburn flume were considered "minor"
problems by the Stage I report. Scotts flume (800 mm D x
1.4 m wide) 1is an 18.6 metre long galvanised steel box
channel. The flume itself is in good condition but the
supporting substructure requires extensive repairs. The
Eweburn flume (750 mm D x 1.9 m W) extends 13.3 metres
across Eweburn Creek. For this structure the flume is in
very poor condition but the substructure is sound. Both of
these structures have an expected residual life of 3 to 7

years in their present condition,

The Wedderburn syphon consists of two sections of pipeline.
The first section is 676 metres of steel pipe (675 mm
diameter) and the remainder is made up of 130 metres of
concrete pipeline (600 mm diameter). The problems with this
structure include leaking joints, insufficient supports,
lack of thrust blocks and aging sections of pipeline. The
section of concrete pipeline is in very poor condition with

significant cracking and léakage. Most of the steel section
is relatively new {(10-15 years old) but there is a 90 metre

section of older pipe that shows signs of deterioration.

The concrete section of the line has an expected residual

life of 2 to 5 years while the older steel sections could
last 10 years.

2.2.3 Distributary Races

In general many of the distributary races and related

structures are in a fair to poor condition at present.
Apart from the general problems mentioned in section 2.1,
there is also a severe scour problem in some sections of

race. The causes of this problem are as follows:
a Poor design and condition of some drop structures.

b The practice of using steep natural gullies to

transport irrigation water.

C The transport of larger volumes of water down the
race due to the improved water resource resulting

from reconstruction of the Mt Ida Race and



d To a lesser extent, the practice of race cleaning
while the race is full of water. This practice

results in an unevenly graded race bottom.

IDABURN IRRIGATION SCHEME

[\
®
w

2.3.1 Idaburn Dam

This dam is being assessed as part of the S.E.E.D. study of
old Central Otago dams. From information available to date
the dam appears to be a low risk structure and will probably
require only a minimal input of funds in the future., At
present the outlet valve seems to be in good working order
but this will require a closer inspection in the Phase III
Report.

However, some work is required to provide safe walking

access to operate the slide gate on the face of the dam. At
present the track becomes very greasy in wet weather and the
operating platform handrailing is inadequate. The dam face

is also in need of a staff guage.

2.3.2 Idaburn Race System

The Idaburn Irrigation Scheme is in fair condition. Apart
from the general items mentioned earlier, this scheme has
problems with race leakage and lacks adequate bywash
facilities. The amount of race leakage that exists is
unclear at present due to discrepancies in the measuring
welr at the start of the main race. The most likely sources
of the leakage are a number of small sthons and a section

of race bank between stations 600 and 900 on the main race.

Structure 54, a 37 metre long syphon (375 mm diameter) was

considered a "minor" problem by the Phase I report. This

syphon has recently been replaced.
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3.0 CONTINUATION OF "STATUS"QUO"

If no refurbishment works were implemented and a normal
level of O and M funding provided, the following results

would be expected for the Hawkdun Scheme,
a No reduction in staffing levels.

b Increased water loss, especially from the problem

structures on the main race,

c The limited life expected for some structures on the
main Mt Ida Race would threaten the water supply to

two townships and the continuation of a large part

of the scheme,
4 Increased scour problems with distributaries, and

A reduction in the quality of service to farmers.

&

NB : For the Idaburn scheme is is expected that apart from

some increased leakage in the main race any reduction in the

standard of supply will be minimal,.

4,0 REFURBISHMENT PROPOSALS
4,1 HAWKDUN SCHEME
4,1.1 Eweburn Dam

Due to time constraints and lack of field information, the

following proposals and estimates for works on the Eweburn
Dam are of a very preliminary nature and will require =a

large amount of further investigation.

The proposed solutions investigated are effectively as
prop g y

summarised in a copy of letter PW 15/61 dated 10 January
1974 from Dunedin District Office. Estimates for gquantities
regquired were taken from a copy of letter PW 64/353 dated 10

September 1965 from Power Design Office (refer Appendix D).

The "patch up" option considered in the above letters is at

present unable to be quantified. 1Investigations will be



11

required to ascertain the quantities of material required.
Also the relationship of dam leakage versus reservoir level
should be monitored to establish whether this leakage is a

direct result of the slumped areas.

Along with any works carried out, the dam must be regularly

monitored for undesirable rock movement on the spillway, and
changes in leakage volumes and sediment transport through
the dam.

It is also proposed to replace the outlet valves on the dam

within the next five years.

4,1.2 Mt Ida Race

To provide a more maintenance free system of water

collection from the larger creeks it is proposed to
construct a number of labyrinth weilrs with a sluice gate
intake, These structures would be designed for a 5 to 10
year flood event to keep the size reasonable. To account
for the larger fioods and the unstable nature of the creek
beds it is proposed to design the earthworks adjacent to the
structures, to a washout level so as to provide a "fuse" for
the system. It is also planned to use a timber weir crest,
that can be removed if required, to facilitate natural
scouring of bed agradation. This system should reduce
maintenance costs from an annual expenditure to

approximately every 5 to 10 years.,

At present some of the bywash structures on the Mt Ida Race

are causing scour problems at their outlets. It is proposed

to reposition some of these structures to solve this

sy,

problem.
Johnstones Creek Pipeline is in need of immediate attention.
It is proposed to renew the existing pipes and the
associated inlet and outlet structures. The support

structures for the present pipeline are in good condition

and should provide adequate support for any new pipes.

To sclve the present wear problems with Hills Creek and
Idaburn Creek culverts it is proposed to replace both
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structures with buried syphons.

It is considered that Scotts Flume is beyond repair. At
present it is proposed to replace the flume with a syphon to

provide a more maintenance free structure. This proposal

will require further investigation.

Due to the sound condition of the substructure in the
BEweburn Flume it is proposed to replace the present flume
with a pipe bridge. Replacement of the structure with a
syphon was ruled out due to the basement rock nature of the

creek bed.

The Wedderburn Syphon 1s in need of extensive remedial work.,
It is proposed to replace the older sections of steel pipe
and the complete section of buried concrete pipe. 1In
addition to the above works, it is planned to replace some
of the support structures and provide two extra thrust

anchors.

4,3.1 Distributary Races

To alleviate the scouring problems in the distributary races

it is proposed to regrade 2370 metres of race and replace
many of the older drop structures. It is also planned to
pipe some of the shorter natural gullies and provide a
series of rock or gabion drops on the longer gullys. It is
recommended that more supervision is required when race
clearing is carried out. The practice of cleaning the race

while it is carrying water should be avoided if possible.

Improved access is also required on scme of the races. It

is proposed to bench approximately 31310 metres of race.

This length is a preliminary estimate at present and will

require further investigation.

il
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4.2 IDABURN IRRIGATION SCHEME

4.2.1 Idaburn Dam

At present there are no foreseeable major works required on

the dam but this will require further evaluation after the

S.E.E.D., study is completed.

The only works proposed for the dam are to provide a staff
guage, and a proper walkway with handrails to allow for safe

operation of the dam sluice gate.

4.2.2 Idaburn Race System

roposed works to be carried out on the Idaburn Scheme

include the construction of two bywashes and reconstruction

of 300 metres of race to remedy leakage problems.
4,3 SMALLER WORKS

In general there are a %Frge number of small structures

throughout both schemes which require either renewal,
removal or repair. For example it is proposed to renew 46
measuring boxes, 104 stops, 85 drops, 16 bridges and 187

culverts.

To provide thermal protection for exposed concrete culverts

it is planned to cover these structures with a 200 mm layer

of soil.

To solve the problems with county road crossing it is
proposed that the culverts be extended and new headwalls

constructed.

4,4 PRIORITY ORDER OF WORKS

A small number of structures in the Hawkdun scheme will

require attention within the next 2 to 3 years but only

Johnstones Creek Flume requires immediate attention.

The other structures include the Wedderburn Syphon, Scotts
Flume, Wedderburn Flume and Idaburn Creek and Hills Creek

Culverts. The above list also denotes respective priority
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order. Other works that should receive attention within
five years are the regrading of sections of distributary
races and the replacement of flow control structures such as

measuring boxes and stops.

Although some small structures are in poor condition there

are no works of high priority regquired on the Idaburn Schemnme
at present.

When considering the remedial works reguired on the

Eweburn Dam the order of priority is unclear. The dam has
lasted many years in its present condition and for the

moment there does not appear to be any imminent threat to

supply.
4.5 IMPLEMENTATION OF WORK

It is proposed that the works be carried out in the

following order of priority:

Johnstone Creek Flume
Wedderburn Syphon
Scotts Flume {Syphon)
Eweburn Flume

Idaburn Creek Culvert
Hills Creek Culvert

The latter should be programmed to be completed within three
years with the first two to be done as soon as possible.

The remaining works should be programmed over a seven year
period.

5.0 NOTES ON POST REFURBISHMENT PERIOD

The foresesable works required in the post refurbishment
period include the replacement of a large syphon (up to
300 metres long) every five vears, and a programme of

upgrading smaller structures and distributary races.,.
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6.0 COMMENTS ON PROPOSALS WHICH FALL OUTSIDE
REFURBISHMENT

The Hawkdun Irrigation Scheme is the most extensive scheme
in Central Otago, however the water resource and lack of

storage limit both the area supplied and the effectiveness,

Both the Hawkdun and Idaburn schemes at present provides a
totally inadequate irrigation supply in the summer, but
there is however surplus water during the winter and spring.
The extensive catchment of the Hawkdun Scheme and its yield
appear able to supply an adequate water supply to an
increased area 1if storage was avallable., At present the
only off-farm storage of note is the West Eweburn dam and
only a small (though increasing) amount of on-farm storage
is available. The resource could be better utilised with
greater on-farm storage and the main race would probably
carry the flows reguired (around 1.5 cumecs) but many of the

distributary races would at this stage be inadequate,

In the Idaburn Scheme the only off-farm storage is the

Idaburn Dam which 1s very small. There is also potential in

this scheme for on-farm storage.

7.0 ESTIMATES

The following estimates have been prepared to ROC standard

only, using data extracted from previous contract and own
forces works and include for establishment, fencing of new
works, etc. Contingencies have been set at 30% to reflect
the current status of these investigations and "on costs" at
25% but reduced to 20% for refurbishment items estimated at
over $200 000. The "on costs" cover all investigations and
design, design office‘support through to commissioning,
construction supervision and general administration. The

cost estimates, summarised below, are at a CCI of 2300.
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Eweburn Dam Hawkdun Idaburn
Construction Estimate 388 000 1 631 678 143 066
Contingencies 30% 116 400 489 503 42 920
Subtotal 504 400 2 121 181 185 986
Engineering and Admin-
istration "On Costs" 100 800 529 818 47 014
Total Estimate 605 000 2 651 000 233 000
Present Value at
Discount Rate of 10% 605 000 1 800 000 162 000

The estimated savings in O and M over the 15 year
refurbishment period is estimated at $88 026 per annum. The
present value discounted at 10% over 15 years is $451 000.
This assumes the key problems are solved within the first
three years with the full saving being realised from that

time.

The cost of repalrs to the Eweburn have been separated.
This solution is considered an upper bound alternative and
subject to further investigations. The "patch up" solution

{(refer Section 4.1.1) could prove a more viable proposition.

8.0 CONCLUSIONS AND RECOMMENDATIONS

It is clear from the information gathered in this report
that apart from the Mt Ida Race both the Hawkdun and Idaburn
Schemes are in a "run down" condition. The races involved
will require a significant input of capital within the next
seven years to provide a workable and sound supply system
through to the next century, at which time a renewal

programme should begin.

It is recommended that the proposed works be carried out as

set out in Section 4.5,

Approximately 22% of the capital cost of proposed works will

be recovered from reduced O and M expenditure along.

Items that reqguire further investigation in the Phase III

report are:
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a Quantities of earthworks required for remedial works

on the Eweburn Dam.

b Flood data for the larger creeks that feed the Mt
Ida Race., This is required for design of the

proposed intake structures.

c Detailed survey of races that require regrading.
d Detailed estimate of required access benching,
e The resiting of problem bywash structures.

P T Mulvihill

Assistant Engineer

16 September 1985
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( s
:‘ [
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Ministry of

gﬁgﬁgs@@
ang % fopment

FILE: Sh 3 of 6 shs

STATUS: Rough cost/RMCKMMEDN X 56asXRSOX/T H 0 3 KikxeX

OFFICE: ..OUNEDIN oo - PURPOSE: Appraisal/NsEN0GURIK WAL X
HAWKDUN IRRIGATION SCHEME
Prepared Checked Date
FS?%&%&TE ......................................................................... o E ;Tr
................................................................................. Y3 B T
Rates—extn ;7‘ / 8/85
Dwag: CCI = 2300 Approved: o > / /.3 1A /@"5
No. - lem // Unit Quantity Rate u $ $
7 .
Sub-Total ’ 307 264 bC
I l
12 | Intakes ! |
(a) Boundary Creek LS 14 200 0O |
(b) Big German Creek LS 14 200 '00 |
1 H
(c) Big Bremner Creek LS 14 200 (00 i
(d) Shepherds Hut Creek LS 14 200 :OO ?
(e) Healys Creek LS 14 200 ,00 N
(f) Hut Creek LS 14 200 100 |
(g) Pierces Creek LS 14 200 '00 !
(h) Johnstones Creek LS 20 500 ;00 |
(1) Idaburn Creek LS 20 500 '00 !
(j) S Race LS 2 300 |00 j
(k) F Race LS 2 300 '00j145 000 10
i 1
R Race | ;
1 Structure 29 - Reconstruct race LS 3 300 :OO 3 300 zi
. ! l
12 Add drainage culverts (375 mm 8) | No, 4 5500 22 000 ' 00| 22 000 It
_ i !
3 Benching and associated structures| m 6600 7.70 50 8201 00, 50 820 !
| i
4 | Cover exposed pipe LS 4501 00 450 ::
! !
G Race i _ : I
1 | Regrade Race ' i~ Zrom | m 1800 | 16.67 30 006 ' 00} 30 006
) e o |
2 Benching and associated m 3190 | 7.70 24 563; 0G 24 563 i
_structures _ M/ N ' [ 1
< “%mm\ . B ~ ; = i I
wﬁ‘ﬁi Yy {,,,:,a P £ | ;
H Race i |
1 Pipe Chute (300 mm @) f ;
(a) Concrete Work m? 4 1 920 3 680 100 N
- { ;
(b) Pipe work - Supply and lay n 400 70.00 28 000 ;OO 31 680 b
PVC p )

PW 376A (Rev. 12/82)
Civth Tad

92 40 B GGEPEITTETO
L1 N2 NN



Ministry of Works
and Development
orrice: .. .DUNEDIN

HAWKDUN IRRIGATION SCHEME

FILE:

‘§Sh 4 of 6 sne

STATUS: Rough cost/RICHIAMEN G EEXMeRR Mo areX

PURPOSE: Appraisal/Rigaei R XSO r# et X X X

" . = i Prepar Checked Date
ESTIMATE oo mssissins s lvsiesssnses - Fi% _
................................................................................. oo g T e
| Rates—extn ( /8 / ¢
Dwg: CCI = 2300 Approved: 73 | F /&
No. ftem . ,." Unit Quantity Rate $
Sub-Total 7 615 083 0
! |
J Race ; . _ 3 [
1 | Regrade race Lol o . m 570 17.54 | 10 000 00| 10 000 0
. [ |
2 Benching and associated structures| m 2050 - 7.70 | 15 785 :OO 15 785 LQ
| |
1 l
L Race | :
1 Benching and associated structuresim | 5450 7.70 § 41 965 100} 41 965 iC
N K ~ Q '
2 Pipe Chute (300 mm @) { :
- (a) Concrete Work Tme 4 920 3680 100 I
1 1
| ]
(b) Pipe work - Supply and Lay m 100 70.00 7 000 1 00f 10 680 i
[
PVC | :
! I
M Race f !
Rl Structure 4 - Replace Syphon (300 mm @) ; ;
| (a) Concrete Work m® 4.5 920 4 140 100 i
0 i
(b) Pipework - Supply and Lay m 122 90.00 | 10 980 00 ;
I |
(c) Road works LS 1000 ,00 16120 |
i l
2 Benching and associated structuresim 9540 7.70 | 73 458 : 0G 73 458 i
I |
3 | Gully Erosion Protection LS 5500 'O 5500 !
! |
f !
; I
t i
Sub-Total 11788 591 ((
i |
| |
i !
t {
! 1
I f

Py 378A (Rev. 12/82)
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Ministry of Works o5
g F“-E:‘ Sh of he
and Development . - :
DUNEDIN STATUS: Rough cost/FrXidnkaXryK éﬁ%@ﬁrﬁeﬁ%%?(ﬂés)@ﬁéié(
OF FICE cvetivemrreeseeeersssessssssesesssassnssssssssarassssssssessessssssesassses PURPOSE: Appraoal/ e ot Kalck ot K XOb X634
HAWKDUN IRRIGATION SCHEME Prepar, Checked Dat
ESTE?@%:&TE ......................................................................... N ? % eﬁj / 389/
................................................................................. AT | ewneonn mk (@g}/g/
Dwg: CCI= 2300 Recomd: ‘ , Approved: W“/ Vii%a /ﬁ
No. ttem /71 Unit Quantity Rate $ \“/ $
Sub-Toh1 4 788 591 0
| e N N%\«\ ! l
N Race " Pe _ Dl P ! 1
Benching and assoc1ated stru@%ures m 4480 5 7.70 § 34 496 1 00 34 496 ,0
s o T e — i l
. Z =t | B ! 1
0_Race | I
Pipe - Chute (300 mm @) ' i
I
(a) Concrete Work m*! 4 920 3680 00 1
- ‘ P |
(b) Pipework - Supply and Lay m 36.6 141 5 161 fOO 8 841 'C
- ! |
GENERAL e oue ! !
i T S T l
Measuring Boxes No.| 277 1150 § 31 050 ;00 31 050 (
) St ‘ l
Bridges No. | 16 1800 | 28 800 ' 00| 28 800 '
- | |
Stops No. 88 500 | 44 000 '00] 44 000 'C
s H 1
x I
Drops No.. 85 2300 195 500 100} 195 500 (
‘ T {
Culverts - Supply and lLay No. 162 3000 |486 000 }OO 486 000 ;(
' 1 !
t 1
Miscellaneous - Includes covering LS 14 400 lOO 14 400 ;(
of pipes etc i !
T c
I} 1
Sub-Total ! 1631 678 i
I !
Contingency = 30% .| 489 503 i
I x
Sub-Total : 2121 181 ﬂ
. ! |
Engineering "On Cgsf“ = 25% f 529 819
| |
TOTAL f 2651 000
¥ i
l !
| %

PW 376A (Rev. 12/82)

924008--800pads/12/82



Ed €

Ministry of Works
and Development

OFFICE:

FILE:

1 Sh g of § shs

STATUS: Rough cost/BrglitriRat X ReRetsner KRR ReXirex

PURPOSE: Appraisal/Ringn&isd edosoid FOvRIEEK X X

21 000

« y HAWKDUN TRRIGATION SCHEME Prepa Checked Date
ES Ti%&ﬁ&?g ......................................................................... N ) 1 TF%
EWEBURN  DAM Quanities __ﬁmj{?f ______ B’ /8./85
,//J ,/7 v, Rates—extn f ! N /8 785
Dwg: CCI = 2300 Recomd: ... f: ............. s et Approved: W /37 4
No. ttem /‘"4 Unit Quantity Rate u$ $
Gravel Blanket i f
! !
i
1 Remove Silt m® 6500 10.00 | 65 000 00 :
[ [
2 Supply and Place Gravel Fill m® | 11500 18.00 207 000 fOO :
¥ !
| !
3 Surface Protection -~ Supply and m? 3800 25.00 | 95 0060 ZOO 367 000 !0
‘ [
Place ! ,
( |
¢ | i
x I
~ Valves ' ‘
f ;
Supply and Install No. 3 v~ 7000 00 21000 0
A |
I

Sub-Total 383 000 0

N— —l

Contingency = 30% 116 400 ;0
|

Sub-Total 504 400 '0
|

Engineering “On Costs" = 20% 100 600 iO
] {

TOTAL 605 000 IC

PW 376A (Rev. 12/82)
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Ministry of Works

PW 376A (Rev. 12/82)

S ; . FILE: sh 1 f 2 shs
and Development | 2
DUNEDIN . STATUS: Rough cost/B¥el el sy asbXerens Xeti sk &8 el
OF FICE? et eveeeesseereeesastesassssssessasssessesnssssasessasassassaens PURPOSE: Appraisel s KNS ABIIRR
IDABURN IRRIGATION SCHEME Preparkd Checked a
ESTiMﬁATE ......................................................................... - P fié ecked D te'
................................................................................................... Y BN YT
J"}g Rates—extn (,Ilﬁ / é‘ /”8C
Dwag: CCI = 2300 ) _/ Approved: /%%/ {5 /?/{{
No. item . Quantity Rate Us $
1 | Idaburn Dam :
(a) Staff Gauge LS 1 000 100 {
! i
(b) Safety Rail LS 2 300 100 }
. ! ]
(¢c) Measuring Weir LS 1700 00| 5000 .0
! o
2 Structure 20 - Replace (450 mm §) : f
(a) Concreté Work m3 6 920 5 520 100 i
, ' i
(b) Pipework - Supply and Lay m 20 168 3360 ,00] 8 880 0
: : ;
3 Structure 39 - Replace (525 mm @) : :
(a) Concrete Work m3 4 920 3 680 100 {
| i
(b) Pipework - Supply and Lay » m - 11 248 2 728 100 6 408 {0
: | (
4 Structure 69 - Replace : :
' (a) Concrete Work - m? 6 920 5 520 100 |
1 i
(b) Pipework - Supply and Lay m 17 220 3 740 ;OO 9 260 ;O
{ i
5 Distributary 1 - Structure 2 (300 mm @ ; ;
(a) Concrete Work m3 2.4 920 2 208 100 |
i ]
| |
(b) Pipework - Supply and Lay m 50 132 6 600 100§ 8 808 0
e » ‘w:{"MM‘A“T*Z?-»& i i
6| Benching s =l 300 3.70 110 ,00f 1110 0
— ‘ l
i I
1 |
Sub-Total [ 39 466 1C
[ [
Py ; | ; ;
:::i*‘”)v{ A ff;: o by ““:;ék% “:ﬁsf} f“i”%'c !
H 1
! I
|
2

f



Ministry of Works
and Development
OFFICE: oo DUNE DI eeeeeereer st

FILE: Sh -2 of 2 sh

STATUS: Rough cost/B Kt ey SG3eXs MaXid bl 86X 004

PURPOSE: Appraisal/PIRakclal XKy o8 s K X

_ IDABURN IRRIGATION SCHEME — p— —~
ESY%M&?E .................................. ettt N M e te
.................................................................................... ownie LI | T2 8 e

1 Rates—extn €‘ » /8 18t
Dwg: CCI = 2300 : Approved: § ﬂ“" ¢F 19 IS
No. ftem . i//// 1 Unit Quantity Rate U$ $
Sub-Total 39 466 fO
! I
General : f
1 Measuring Boxes No. 19 1150 121 850 PO || 21 850 0
) I x
2 | stops » No. | 16 500 | 8000 pO| 8000 ¢
: | x
3 Culverts - Supply and Lay No. 25 2830 170 750 00 | 70 750 i<
! |
4 Miscellaneous LS 3 000 IOO - 3000 !
( 1
I 1
Sub-Total AN
: 1 |
i
Contingency = 30% : 42 920 :t
I t
Sub-Total : 185 986 i
l |
Engineering "On Costs" = 25% ! 47 014 i
1 !
TOTAL i 233 000 11
Y P —
i T
i |
! |
T l
{ I
f !
[ I
I f
! i
1 1
I i
I l
i I
i i
i !
{ !
i i
| |

PW 376A {Rev. 12/82) 924008--800pads/12/82



APPENDIX B

ANNUAL OPERATION COST




ESTIMATE

HAWKDUN IRRIGATION SCHEME

REFURBISHMENT

ANNUAL OPERATION COST

The following data was extracted from the Phase 1 Report
(A1l x S$1000 at CCI = 2200)

After Existing

Refurbishment Level
Raceman Wages 80.5 97.0
Wages - Alex Irrig Section 22.5 22.5
Raceman Vehicles 23.0 25.0
Other 7.0 10.0
Plant - Race cleaning, etc 35.0 40.0
Weedspray ; 10.0 10.0
M & E Mtce 3.0 3.0
Stores 3.0 3.0
Renewals and Repairs ”? 45.0
10% Admin Charge 18.0 25.5
TOTAL 202.0 281.0
Extra cost per year at CCI of 2200 = $79 000
Extra cost per year at CCI of 2300 = $82 590



The following data

ESTIMATE

IDABURN IRRIGATION SCHEME

REFURBISHMENT

ANNUAL OPERATION COST

(A1l x $100 at CCI = 2200)

After
Refurbishment
Raceman Wéges 13.0
Wages - Alex Irrig Section 2.5
Raceman Vehicles 6.5
Other 1.0
Plant ~ Race cleaning, etc 2.0
Weedspray 0.5
M and E Mtce 0.5
Stores 1.0
Renewals and Repairs o
10% Admin Charge 3.0
TOTAL 30.0
Extra cost per year at CCI of 2200 = $5200
Extra cost per year at CCI of 2300 = $5436

was extracted from the Phase I report

Existing
Level

13.0
2.5



APPENDIX C

ECONCMIC EVALUATION OF ESTIMATES

0O & M SAVINGS
O and M savings per year = $88 026
Estimated saving capitalised over 3-15 years at 5%

= $88026 (7.66) $674 279

$675 000

HoH

say

Estimated saving capitalised over 3-15 years at 10%

= 888026 (5.12) = $45Q 693
say = $451 000
REFURBISHMENT OPTION
% Discount Rate
R
Construction Present
Cost Year Worth
S Factor
412935/3 0-3 2.72
2471065/7 0-7 5.79 2
2
say $2
10% Discount Rate
412835/3 0-3 2.49
2471065/7 0-7 4,87 1
2
say S2

Note : Repairs to Eweburn Dam are not included in
discounting.

374
043

418
419

394
524

318
000

736
155

891
000



APPENDIX D

EWEBURN DAM REPORTS




REFERENCES

Otago Irrigation Dams : 3.E.,E.D. PROGRESS REPORT
R W J Focokes
3 January 1985

e

R CHAVE
10 January 1974
Ref - DO PW 15/61

Eweburn Dam Repailrs

Eweburn Dam ¢« H J F KENNEDY
16 November 1973

Ref - DO PW 15/61
HO 64/7/1/14

Ca

H H GALLOWAY
10 September 1965
Ref -~ DO 76/1

HO PW 64/353

Eweburn Dam Repairs

Hawkdun Irrigation Scheme : EWEBURN DAM
9 July 1865
Ref - DO 76/1
HO PW 64/353

J H H GALLOWAY
26 May 1965
Ref - DO 76/1

Eweburn Dam

66



APPENDIX E

RACE INDEX




Race

MT IDA
R RACE

Distrib.

S RACE

No.

No.

No.

No.

HAWKDUN IRRIGATICON SCHEME

RACE INDEX

HAINES ENGINEERING

A RACE

Distrib.

D RaACE

Distrib.

E RACE

F RACE

G RACE

}..A
o

Distri

H RACE
J RACE

Distrib.

K RACE

Distrib.

Al

AZ

A2

No.

No.

No.

No.

No.

No.

Lateral 1

Lateral 2

(§9]

[ =N

Length Race Capacity

{to nearest 0.1 km) {(m3/hr)

108.0 <4000
32.5 600
6.4 100
0.8 200
1.7 200
0.7 200
3.1 200
1.4 25
4.4 200
0.7 200
1.1 200
2.8 200
* 13.4 200
0.8 200
5.5 200
1.7 200
18.1 600
‘l.l 260
0.08 200
0.4 200
8.2 300
12.6 400
1.1 200
2.6 300
2.8 200
0.6 200
3.3 150
0.3 200



Race

L

M

RACE

Distrib.

RACE

Distrib.

RACE
Little N
RACE

Distrib.

RACE

No.
No.

No.

No.
No.
No.
No.

No.

No.

No.

-t

16.

Length

.01

Cusecs

600
400
200
200
200
150
150
150
150
150
200
200
400
150
150
150

50



IDABURN IRRIGATION SCHEME: RACE INDEX

Page Race Length Race

(to nearest 0.1 km]} Capacity
(m®/hr)
1 Main 11.7 700
8 Distributary No 1 1.8 200
9 . Distributary No 2 0. 100

Total Raceline Length = 13.6 km



APPENDIX F

INVENTORY OF SPECIFIC PROBLEMS
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JOB BRIEF TO CIVIL ENGINEERING DIRECTORATE




15/26/11

REVIEW OF OLD CENTRAL OTAGO IRRIGATICON SCHEMES
JOB BRIEF TO CIVIL ENGINEERING DIRECTORATE
PHASE 2 : REFURBISHMENT : INITIAL ASSESSMENT

1 INTRODUCTION

This brief outlines an initial engineering assessment for
refurbishment of the supply works for 13 old Central Otago
irrigation schemes. The initial assessment is the second
phase of the proposed 4 phase refurbishment exercise. The
refurbishment programme and reports generated by this brief
will provide. planning information for NWASCA to seek funding
from government. Refer also to the phase 2 job brief to
water and soil directorate.

2 SCOPE OF BRIEF

2.1 The objective of the initial engineering assessment is
to report to the DPM on the following:

a For each scheme the most likely cost effective
refurbishment solutions to overcome the major short
and medium term engineering problems affecting the
level of service of the off farm supply system to
the irrigators.

b A refurbishment priority order encompassing works
on each scheme.

2.2 ‘The "level of service" to irrigators for each scheme
referred to is the capacity of the system to supply the
water quota depth within the constraints of the water
resource, to the traditionally irrigated area. There -
will be no increase toc the nominal capacity of the supply
works as part of the refurbishment programme. .

2.3  Changes to the existing form of the supply works should
only be considered when such changes either:

a The minimum cost options of replacing works with
a residual service life of less than 15 years.

b The most econcmic means of continuing supply (ie,
change to reduce O to M costs).

2.4 The priority order for works should recognise the
following factors:

Major structures with a high risk of failure within ten
years and affecting more than 30% of the irrigated area.

Structures that will in the short term or do now seriously
reduce the level of service to significant numbers of
irrigators.



Cost effectiveness of the pricrity order to the programme
as a whole from the operational view point.

3 REFURBISHMENT STANDARDS

The proposed refurbishment programme should reinstate the
integrity of the supply system so that an acceptable programme
of planned renewal and normal operation and maintenance input

can be set in place for the post refurbishment period, ie,
from year 2000 onwards. .

Refurbishment on a minor scale compared to that currently

thought necessary to update scheme for new technology and
land uses could generally be expected every 30 to 50 years.

4 SCHEMES TO BE REVIEWED

The schemes included in this brief are the following:

Manuherikia Ardgour - inclusive of Beggs
Arrow River Teviot River ’
Omakau 7 - Last Chance
(Ripponvale) Galloway
Pisa Idawvalley
Tarras Hawkdun
Idaburn

4.1 Special Note

The DWSO has previously initiated briefs with Civil
Engineering Directorate for the Arrow River, Manuherikia,
Omakau and Ripponvale irrigation schemes. For the most
part these briefs requested reports on specific structures.
Scheme reports to the format set out in section 5.2 will
be produced for those four schemes. Monitoring progress

on the earlier briefs and initiating the work to achieve
the input required for this brief is within the scope

of this brief.

4.2 Water and Soil Directorate Role

Water and soil function as client and consultant in terms
of the ©ld schemes review.

As Client:

Water and Soil define the level of service to be achieved
by refurbishment, ie, a statement for each scheme will

be provided to coincide with the start of individual
scheme engineering studies (refer attached programme).



(W3]

As Consultant:

Input and comment on refurbishment concepts and
options, economics and agricultural impacts.

Input on water management, ie, water resource, off
farm system, comment on on farm performance.

Produce water and soil scheme reports and the review
summary report and assist with assimilation of the
combined scheme reports.

INITIAL ASSESSMENT FOR REFURBISHMENT
CIVIL\ENGINEERENG SCHEME REPORT

Content

The individual scheme reports should contain the following
presented as succinctly as is practical:

a

h

Ssummary of the extent and general condition of the
existing supply works in particular focusing on

the residual 1ife and risk of failure of major
structures and comment on likely failure mode.

Describe briefly the decline in the level of service
that would result if no refurbishment works were
implemented and the present level of O and M
continued - please include an approximate time scale.

Notes on structures with capacity problems in terms
of level of service and operational inefficiency,
ie, those with high operating costs, special
difficulties. :

Outline of measures reguired to overcome the urgent
and major problems effecting the level of service
of the supply works in terms of their capacity.
Comment should be made on possible solutions and
directions to be investigated for phase 3 -
feasibility study.

Outline of any major capital improvements proposed
primarily to reduce operating costs - these should
be separately denoted in the estimate.

Itemised estimate of the proposed refurbishment
works to rough order of cost accuracy (£ 30%).
Minor works may be expressed as a lump sum. The

contingency sum appropriate estimate should be shown
separately.

Estimate of the post refurbishment annual operating
and maintenance cost.
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h Comment briefly on the post refurbishment liabilities,
ie, renewals of major structures from year 2000
onwards.

i Provide a priority order of the major works with

cognisance to the priorities referred tc in 2.4
above. Interdependent activities should be noted.

Scheme Reports - Compilation

The "Scheme Report" will summarise for each scheme the
phase 1 and phase 2 work done by Civil Engineering and
Water and Soil Directorates. The format for the combined
scheme report is set out in section 5.3. The areas of
appropriate contribution are annotated with WS and CE.
Water and Soil and Civil Engineering Scheme Reports should
be structured to enable a straightforward assimilation
into the combined "Scheme Report"” format. This assimilation
will be co-ordinated by the project manager. The Civil
Engineering Scheme Reports are the only formal reports
reguired within this brief and should be submitted to

the DPM as programmed.

Combined Scheme Report Format
XY¥Z Irrigation Scheme Report
Review for Refurbishment

3

Preface Consultant
Contribution
Introduction WS
Summary ‘ WS
Chapter 1 - Preliminary Scheme Appraisal
Backgﬁound ‘ WS
Level of Service: WS
with refurbishment WS
without refurbishment CE-WS*
Land Use , WS
Soils WS
Water Resource WS
Water Management WS

off farm system

irrigation methods
Economics WS
* CE input reguired

Chapter 2 - Initial Engineering Assessment ¢
Current Status of Supply Works CE
Refurbishment Needs CE

essential works

highly desirable works
Priority Order CE
Summary Estimate and comments (appended) CE



Chapter 3

Conclusions WS
Direction of Feasibility Reporting (Phase 3) WS~-CE
Appendices

References WS
Notes on Engineering Options CE
Detailed Estimate -~ Capital CE

Operation and Maintenance

Detailed Statement of Level of Service - WS

Post Refurbishment

6 SUMMARY REPORT

The scheme reports, ie, the combined Water and Soil and

Civil Engineering Scheme Reports will be used by Water and
Soil Directorate to draft a summary report that will be first
reference for the review of the Central Otago Schemes. The
summary report will include the following:

- Comment on priorities reflected in the programme.

- ngment on regional and national economics, social and
physical environment.

- Detailed programme for refurbishment showing cost and
content of the feasibility and design and constr uctlon
_phases (ie, phases 3 and 4).

- Other .input as appropriate, eg, appendices.

No formal reporting is required for the summary report as part

of this brief however some input will be needed for commenting

and review. The DPM will submit the draft summary report to
the Chief Designing Engineer for audit.

7 PROGRAMME

The attached programme defines the reporting dates for the
work in this brief.

The key dates are as follows:
Phase 1 Civil reporting - complete 31 May 1985

Phase 2 Civil reporting - complete 31 August 1985
(scheme reports)

Submission of audited 31 October 1985
“Summary Report" to Client



8 PROGRESS REPORTING

Monthly reports are to be submitted to the DPM by the tenth
day of each month. These reports are to cover details of
progress, programme review expenditure and forecast final cost
and are to be presented in the format set out in the project
management manual. The project manager is responsible for

the oversight of progress and cost and reporting to ths client.

G M Dent :
Water and Soil Engineer
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