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Qualifications and experience

1. My full name is Walter James Lewthwaite, and the basis on which | am

preparing this brief is set out in my previous evidence for this hearing.
Scope of Evidence

2. | have prepared this further supplementary evidence to address engineering
issues raised by the Commissioners at the reconvened hearing 12-15
October 2009.

Size of headrace canal

3. The Commissioners asked for information on the size of the canals with

details to be given for the two river ends, and for the middle sections.

4.  Atthe Rakaia end it is intended to retain a design capacity of 40 m%/s, and
the dimensions would therefore be unchanged. There would be no change

in capacity or dimensions between the Rakaia and Selwyn Rivers.

5.  Atthe Waimakariri end CPW has stated that it is amending its application
from 40 m®s down to 25 m%s (including any A permit water). This would
reduce the size of the headrace with the width of the water surface trimming
down from 17 m to 14.5 m while sidling along the upper parts of the
Waimakariri River terrace, and from 35 m to 29 m in the lower parts of the

Waimakariri River terrace and the initial section across the plains.

6. A reduction in width below the Waimakariri intake would continue for about
the first 6 km of canal on the plains, i.e. from the top of the terrace to about
the main West Coast Road. Between that point and the Rakaia intake there
would be no change in the capacity or size from the 2008 plans, as the
same capacity as previously would be required to shift water across the

plains.

7. In my supplementary evidence of April 2008, #3 and Appendix 1, | gave
further details of the size of the canals on the terrace face. That indicated
that the water surface width, i.e. the part governed by hydraulic requirements,
was only a small portion of the overall canal dimensions, and therefore the
overall size of the canal structure would be reduced only a little by a

reduction in flow.

Alternative headrace lines
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8. Mr Burns and others for Malvern Hills Protection Society queried the
necessity for the scheme headrace to be in the location specified, given the
deletion of the dam from the proposal, and the commissioners responded
by asking CPW for information on the reasons for that alignment and
information on the consequences of lowering the headrace. My responses

are as follows.

9.  The choice of basic alignment was addressed in my initial brief of evidence,

dated January 2008, in #108. | copy part of that below:

“Water from the various river intakes and the Waianiwaniwa Reservoir
will be fed into a level open canal headrace that will follow the 235 m
contour between the Waimakariri and Rakaia Rivers. A headrace that
could service the maximum area of land is preferable, and 235 masl
was selected as the highest that could be conveniently built without
encroaching excessively on steeper terrain on the hills to the north-
west of Downs Road. That level also keeps the race well clear of
potentially unstable bentonite soils that occur higher in the hills. The
design allows the headrace to be filled with water from the reservoir, or
either of the two rivers, depending upon availability. This is part of the
scheme’s philosophy of carefully balancing flexibility, water use

efficiency, and reliability of supply.”

10. | addressed a number of specific alignment issues in the following
paragraphs of my initial brief of evidence, including deviations from the ideal
engineering alignment to fit the needs of individual properties and requests
from landowners. In my evidence in reply of September 2008 | addressed
three alternative alignments through Homebush property, at the request of
the Commissioners. See #79 to 84 of that evidence, and the plan in
Appendix 3. | concluded that of those three general locations a canal within

the designated band was clearly the preferable line for Homebush property.

11. The topic of this reconvened hearing, i.e. changes arising from elimination of
the Waianiwaniwa Dam, does not alter anything regarding the headrace
location. The headrace location was selected as described above, and that
decision was made independently from the selection of the dam site. It
happened, when detailed site topographical information was obtained, that
the headrace ran along the foot of the dam. But this was not a functional
prerequisite: rather it was an incidental outcome of detailed survey

information.
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12. Itis relevant that the identical headrace level and line were proposed in the

early stages of scheme investigations when it was intended to build a dam

in the Wairiri valley. This demonstrates that the headrace level and line

were never determined by or dependent on the Waianiwaniwa Dam.

13. On the option of building the headrace further down the plains, | offer the

following comments.

13.1 A suggested change in location was to consider taking the headrace

off the hilly terrain near Coalgate and the rolling terrain between the

Selwyn and Hororata Rivers, and locate it entirely on the flat plains.

The controlling points would be in Homebush and the rolling downs

south of the Selwyn River. See the table below:

Location Purpose Amount of New headrace
lowering level (water level,
required masl)
Homebush Take headrace ~20m 215
off hillsides

Homebush Remove ~20m 215
headrace from
property

Selwyn River to Take headrace ~10m 225

Glendore off hillsides

Downlands from Take headrace 30-55m 180 - 205

Aitkens Road to
Hororata River

off downlands

13.2 There are other practical constraints on levels. For example a drop of

5 m to 230 masl would make the cuttings behind the ridges in

Homebush and Glendore deeper by 5 m and wider by 25 m. That

would be expensive, would increase the visibility of construction, and in

Homebush would take construction nearer to heritage buildings. For

Homebush a much larger drop in level would be indicated, but see #10

above. Darfield would impose another constraint: based on present

topographical information, to avoid Darfield the headrace would need to

be higher than 215 m or lower than 185 masl. Hororata would also be

affected if the level was between 175 masl and ~205 masl. For each

new level a new range of farm houses and essential farm yards would

be affected for any that would be avoided, requiring a new set of

mitigations at each location.
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13.3 There would be savings in the capital cost of earthworks by taking the
headrace onto the plains. But this would be counter balanced by a
need for larger pumps and longer lengths of supply pipeline to reach the
upper properties, e.g. in the Sheffield-Springfield and Windwhistle

areas.

13.4 We have evaluated the cost of operating the scheme with the headrace
at a lower level. We have estimated that for an initial 10 m drop in
headrace level there would be extra pumping costs of about $300,000
per year to lift water to the higher levels in the Sheffield-Springfield and
Windwhistle areas and in the strip of land immediately above the
headrace. The cost per 10 m drop would increase as the headrace was
lowered still further as the extent of land to be supplied by pumping
would expand as the race was shifted off the hillsides. The option of
avoiding the downlands area would have extra pumping costs of
between $1 and $2 million per year, depending on how low it was

taken.

13.5 CPWL has consistently expressed a strong preference for minimising

on-going running costs.

13.6 A high level headrace such as presently proposed would provide easier

connections to a possible future supply from Lake Coleridge.

14. Mrs Louise Deans suggested that the headrace should be relocated on the
southern side of Homebush Road. The effects of that suggestion can be
understood by extending the discussion in my evidence of September 2008.
The southern-most line in that presentation showed that a headrace on the
flats would reach a height of about 17 m above the surrounding land, and a
width of about 130 m. If the line were to be shifted across Homebush Road
the dimensions would increase, with the height rising to about 20 m and the

width to about 150 m. That is clearly impractical.

15. The elimination of the dam does not change my conclusions on the costs and
benefits of piping sections of the headrace. That topic had been considered
earlier for the Coalgate town section, and eliminated on the grounds of cost.
A key parameter that is central to the scheme concept is that the canal is
level so water can flow in either direction, maximising the effectiveness of
available water from the Rakaia and Waimakariri Rivers. This major
operational feature places constraints on the ability to pipe the water as

very large pipes would be required to minimise headlosses and make the
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reversible-canal concept work. For a battery of multiple barrelled box
culverts we estimated it would cost in the order of $25,000 per metre length
to pipe the canal past Coalgate and a similar cost would apply for the

Homebush or other nearby sections.

16. In conclusion my opinion is that there is no clear reason to shift the headrace
lower down the plains. The rationale of keeping it as high as is feasible
from an engineering perspective, in order to minimise ongoing operational
costs, remains the deciding factor. The presently proposed alignment fits

that well.
Cost of on farm storage

17. The Commissioners asked for clarification of the costs of on-farm storage.
Mr Macfarlane used a figure of $2/m?, in his most recent evidence, in
contrast to my figure of $2.80 (see my evidence-in-reply of September
2008). | understand from Mr Macfarlane that his figure reflects 2009 actual
costs where pricing has become more competitive as a consequence of the
downturn in work for contractors. These are likely to prevail for as long as

the recession continues but | expect they will rise again later.
Heritage buildings in Homebush

18. The Commissioners asked for further details of the potential effects of the
headrace on heritage items in the Homebush property. Mrs Louise Deans
noted 8 listed heritage items in her evidence of October 2009. CPW was
asked to provide a plan showing locations of the heritage items, their
distance from scheme works, and proposed mitigations with regard to
potential damage from vibration during construction. Since the reconvened
hearing | have met with Mr James Deans and corresponded by telephone
and email with Mrs Louise Deans. As a consequence | submit the attached

plan.

19. Regarding the effects of vibration | refer the Commissioners to the evidence
Dr Stephen Chiles presented in early 2008, #40-44 and #49. The most

relevant material was as follows:

[#42] “I therefore propose a conservative buffer of 150 m to achieve the

vibration criteria for general construction”, and

[#43] "My assessment is based on the most delicate structures and it is

unlikely that building damage would occur for a standard dwelling even
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if it was inside these buffer distances. Where any dwelling is within the
buffer distances, | recommend that an independent pre and post
construction structural check of the building should be undertaken. The
checks should be signed off by the property owner. Structural ‘tell-tales’
should be installed on any cracks identified during the pre-construction
check, and visual inspections should be undertaken at intervals of one
month when construction activity is occurring within the buffer distance.
The process of identifying dwellings within the buffer distances and
conducting these checks should be incorporated into a combined

construction noise and vibration management plan.”

20. Those recommendations were carried through into the revised Noise and
Vibration Management Plan as proposed in the revised conditions tabled in

September 2008.
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