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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 supplementary evidence to address issues raised in the
Minute/Directions of the Commissioners (Number 2), dated 27 March 2008,

and to address further verbal questions asked by the Commissioners.
Responses to Commissioners’ questions
3. Details of terrace races

The Commissioners’ Minute requested the provision of “Typical conceptual
design cross sections of the two terrace race canals, based on the
applicant’s existing 5m contour information, indicating likely extent of fill and

cut batters.”

The 5 m contours are not particularly reliable on the terrace faces because of
difficulties with surveying through vegetation, and our preliminary designs
have made some use of the 20 m contours from the topo map 260 series. |
have selected four locations: two on the Rakaia terrace faces, and two on the
Waimakariri, see attached plan. Note the following key features (these are
indicative and are subject to amendment during detailed field investigations

and design, as described below):

= Race prism with 5 m invert width and 2:1 internal batters (horizontal to
vertical ratio). The depth including freeboard will vary from 3.5 m at the
upstream end, where the gradient will be about 0.1%, to 6 m at the
downstream end, where the gradient will be zero, merging into the main
scheme headrace. The cross sections shown are all within the maximum

size prism as they are on the flat sections of headrace.

= Bank top widths of 4 m on each side. This is wider than | consider
necessary for a headrace on level ground. But | consider this width to be
advisable in this case, on the river side, for safety, because of the
significant drop to riverbed level, and on the hill side to allow for easier

maintenance of the drainage channel.

= A drainage channel of 0.5 m depth on the hill side of the race. This is to

collect stormwater runoff from the terrace face and seepage through the
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terrace material, and run it to culverts that will pass the water under the

race to the riverbed.
= These features lead to a bench width of 30 to 40 m at bank top level

= Terrace batters of 2:1. This is a conservative assumption suitable for this
stage of preliminary planning, although it is likely that a batter slope of
1.5:1 will prove to be stable, especially when compacted. The viability of
this and other final parameters will be established through extensive field
investigations and laboratory testing. Preliminary site inspections show
that it is likely that materials excavated from the terrace face will generally
be suitable for canal embankment construction and bulk fill, with some
selection of material with higher proportions of fines being required to
construct an effective lining, and some removal and recompaction of finer

grained material that has accumulated at the toe of the terraces.

= QOther points to be addressed in final detailing include identification and
removal of unsuitable material, consideration of possible drainage
provisions in both cut and fill batters to ensure slope stability, desirability
of intermediate benches as a possible alternative to flatter batter slopes,
development of material haulage plans and preparation of material
performance specifications such as compaction and permeability
requirements. These are all a normal part of planning for large scale
earthworks construction, and investigations to date indicate that there are

not likely to be any unusual requirements.

= The areas of cut and fill are noted on each cross section sketch to

indicate the scale of earthworks required.
4.  Size of headworks structures for 20 m®s v 40 m®/s capacity

The Commissioners made a verbal request for information on the size of
headworks structures, particularly the difference in size between a design

flow of 20 m®/s and 40 m?/s.

Sketches of intake structures were provided in my main evidence-in-chief, C-

204 to C-207. These sketches were for 40 m®/s structures.

As a reasonable approximation, for 20 m®s the central, i.e. operating, part of
the structures would be half the width shown. For example, the intake
structure on drawing C-204 might have only three gates instead of six, the
flow control gates on drawing C-205 might have two gates instead of four, the
fish screens on drawing C-206 might have a single V instead of a double V
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(or alternatively a double V of half the length), and the tunnel intake on
drawing C-207 might have four gates instead of eight. But the external parts
such as wing walls would be likely to remain the same size across the range
of flows of 20 m%s to 40 m®/s, as the same size wing walls are still required to
stabilise the structure in the site. And the height of the structures would be
likely to remain the same, as the requirements for motors, railings and lifting

gantries would be identical across that flow range.

| refer also to sketches in the landscape evidence of Mr Chris Glasson. See
his Graphic Supplement folder, figures 12.5 to 12.7. The central section of
figure 12.5, Front elevation of intake structures, would be likely to be reduced
to half the width. Figure 12.6, Side elevation of control gates, would not be
likely to be changed at all. Figure 12.6, Side elevation of fish screens (note
that the figure number has been repeated), would be either left unchanged or
reduced to half its length, as noted above. Either way the superstructure
would remain the same height. Figure 12.7, End elevation of tunnel intake
structure, would be reduced to half the width shown in the lower part of the
sketch.

5. Volume of earthworks in headrace

The Commissioners made a verbal request for an indication of the amount of

soil to be shifted in constructing the headrace across the top of the plains.

Our current assessment for the 54 km level section of the headrace is that
there will be some 6.1 million cubic metres (MCM) of soil to be excavated
and reused as compacted fill. This includes the downstream parts of the
terrace races that are on a level grade. It covers allowances for excavating,
stockpiling (as necessary), mixing (as necessary), hauling, placing,
compacting, shaping and respreading soil to form the race and its banks. It
includes the likely extent of cut and fill to fit the actual topography throughout
the route, in addition to what would be required for the ideal economic cross
section. It makes no allowance for importing soil as at this stage we consider
it quite likely that all materials required for constructing the headrace can be
obtained from excavation within the headrace prism and within practicable
haul distances. It also makes no allowance for excavation and disposal of
unsuitable material, although we expect there will be a small amount of that
to be done. These calculations are for an initial optimisation of canal
alignments and earth movements, and refinement of these will alter the
calculations done to date. However | do not expect the net result will be

significantly different from the 6.1 MCM stated above.
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6. Northern end of headrace

The Commissioners made a verbal request for information about where the
headrace would end at its northern (Waimakariri) extremity if the lower
Waimakariri intake was not built, and they requested a plan illustrating the

location.

See the attached figure. This shows the open race terminating at Tramway
Road. | consider that an open canal will be required to go as far as Tramway
Road as the flows will be too large for a pipeline to be economic. Tramway
Road, apart from supplying adjacent properties, will be the start of a major
distribution race, B2, and is a logical end point. From Tramway Road to Old
West Coast Road the plan shows a pipeline. There will be a small area of, at
the most, some hundreds of hectares to be supplied beyond Tramway Road
and | consider a pipeline would be economic and would cause less disruption

to the farms between those two roads.

In my opinion it is reasonably necessary to retain a designation over this
route as far as Tramway Road as it is required to stay as high as reasonably
possible up the plains, for the sake of irrigators both below and above the
headrace. Maintaining this level will maximise the area that can be supplied
by gravity below the headrace, and will minimise the pumping required above
the headrace towards Sheffield and Springfield. This functional requirement
implies a need to retain a level canal and therefore a fairly fixed location for
the headrace right to its end. Therefore we do not have the flexibilities that
will be possible for the bulk of the reticulation network further down the plains
below the headrace, flexibilities that have led CPWL to seek only land use

consents for the rest of the reticulation system.

There could be an alternative end point some 7 km further up the river valley
along the currently proposed Waimakariri terrace race, where the terrace
race gradient stays at zero. In addition to performing the functions listed
above, this end point would be likely to provide a better location for pumping
towards Sheffield and Springfield, by reducing the length of expensive pump
rising main. However my assessment is that the cost of building a terrace
race to provide that facility would be high, and it would be cheaper to build
the longer rising main required as a result of the end point shown on the

map.

7. Submissions from headrace landowners
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The Commissioners made a verbal request for a list of landowners on the

headrace, and for a note of their submissions regarding CPWES.

| have attached a set of four plans showing ratepayers, as supplied by
Selwyn District Council, and these are colour coded according to their
submissions. The table attached to the plans also documents the
landowners’ submissions, noting whether they submitted for or against the
scheme, and states the reasons for requesting a wide-than-normal

designation where that has been done.

| want to make it clear that not all who submitted against the scheme are
opposed to it, or even opposed to the details of the headrace as presented.
A number of the submissions were opposed on relatively limited grounds,
which in my opinion have been satisfied. These include, for example,
requests to fence out the headrace and provide adequate access crossings.
However | have coded and listed all according to their original submissions
as there has been no formal agreement with any of them in regard to their

concerns.
8. Groundwater levels in lower plains

In my evidence-in-chief (regarding drainage in the lower plains), | presented
a graph as figure 3, that demonstrated the dominating influence of climatic
trends on groundwater levels, rather than short term seasonal fluctuations.
The Commissioners made a verbal request for similar information from

another well or wells further down the plains.

| note that fairly extensive information and debate on this topic were
presented in the Rakaia-Selwyn groundwater allocation zone hearing by Mr
MclIndoe of Aqualinc and Dr Williams of ECan. | will draw on a part of that in

the information presented here.

| have attached three graphs that show water level fluctuations for ECan
wells L36:0092 and L36:0142. The location of these wells is shown on the
figure below, copied from an ECan website. L36:0092 is the well | used for
my earlier evidence. It is situated some 8 km above State Highway 1, and |
include it for comparative purposes at a location higher up the plains.
L36:0142 is in the lower plains near the boundary of the Rakaia Fan Zone
and the Lower Selwyn Zone, and some 8 km below SH1. Itis in Aquifer 1
and has been used as a significant long term indicator, e.g. in the Rakaia-

Selwyn groundwater zone hearing. The figures show water levels in the
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1970s, the 1980s, and for the full period from the 1950s to early 2008. The

data for these wells were obtained from ECan records.
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It is clear that historically, e.g. in the 1970s and 1980s, L36:0142 followed
closely the same pattern as L36:0092, and demonstrated its primary
dependence on climatic trends rather than seasonal cycles. The more recent
records since the mid 1990s and particularly since about 2000 exhibit more
seasonal fluctuations, presumably responding to increasing irrigation
abstraction in summer. This is particularly true for L36:0142 in the lower
plains. However even there, the seasonal fluctuations in the most recent
years are 2 to 3 m, whereas the longer term variations are larger, in excess
of 5 m, and this demonstrates the continuing dominance of long term trends

over seasonal fluctuations.

| consider that, taken with the other outputs from Aqualinc’s modelling, this
supports the conclusion in my earlier evidence-in-chief that CPWES will not
significantly alter the historic patterns and magnitudes of groundwater levels
and movements in the lower plains. And it helps reinforce, particularly when
we recognise the potential drainage solutions available, as presented in my
earlier evidence-in-chief, that we can have confidence that there are feasible
solutions which can be implemented to address adverse effects that might

eventuate.

Walter Lewthwaite

14 April 2008
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Appendices

1. Cross sections of terrace races
2. Truncated northern end of headrace
3. Maps and table related to headrace submitters

4. Graphs of groundwater wells
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APPENDIX 1

Cross Sections of Terrace Race
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