PATTLE DELAMORE PARTNERS LTD

Office +64 3 345 7100

Level 2, 134 Oxford Terrace

Web www.pdp.co.nz

Christchurch Central, Christchurch 8011

Auckland Tauranga Hamilton Wellington

PO Box 389, Christchurch 8140, New Zealand

Christchurch Invercargill

16 November 2021

•

Bellgrove Rangiora Limited
C/o Aurecon – Jason Trist
Level 2, Iwikau Building
93 Cambridge Terrace
Christchurch 8013

Dear Jason

BELLGROVE RANGIORA DEWATERING
1.0

Introduction

Pattle Delamore Partners Limited (PDP) has been engaged by Bellgrove Rangiora Limited to provide advice
regarding effects on groundwater due to dewatering for a proposed pump station. The pump station is
being developed as part of a subdivision at 52 Kippenberger Avenue, Rangiora. This letter has been
prepared to provide an assessment of the potential effects of taking groundwater for dewatering purposes
and the discharge of that water back to surface water or ground. The letter will support a consent
application for these activities prepared by Aurecon.
Rule 5.119 of the Canterbury Land and Water Regional Plan (LWRP) allows for the taking, use and
discharge of groundwater for dewatering purposes as a permitted activity provided all the conditions of
this rule are met. If one of more of the conditions of the permitted activity rule are not met the activity is
assessed under Rule 5.120 as a restricted discretionary activity. Environment Canterbury’s (ECan)
discretion under Rule 5.120 is limited to the actual and potential effects of not meeting the condition or
conditions of Rule 5.119.
Aurecon has asked that PDP provide assessment of the proposal against the following two conditions of
Rule 5.119.
4. The take does not have a moderate, high or direct stream depletion effect on a surface
waterbody, determined in accordance with Schedule 9, unless the abstracted groundwater is
being discharged to the surface waterbody to which it is hydraulically connected.
5. An assessment of interference effects, undertaken in accordance with Schedule 12, does not show
that any community, group or private drinking-water supply bore will be prevented from taking
water.
The potential stream depletion and drawdown interference effects of the proposal are assessed in the
following sections of this letter.
A map showing the site together with the location of the proposed pumping station and local hydrological
features is provided in Figure 1 attached to this letter.
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2.0

Hydrogeological setting

The Canterbury Plains comprise a series of large coalescing fluvio-glacial fans built by the main stem rivers
(e.g. the Rangitata, Rakaia, Waimakariri and the Ashley Rivers). During successive glaciations when glaciers
partly occupied the inland valleys and extended to the eastern foothills, large quantities of detritus eroded
from rapidly rising mountains. Gravel with sand and silt material was transported eastwards and
deposited to form the gravel dominated alluvial fans of the Canterbury Plains that extend beyond the
present-day coastline. During these glacial periods, some re-sorting of the gravel deposits occurred due to
alluvial processes (Brown 2001). During the warmer interglacial periods, the glaciers retreated up the
valleys and less eroded gravel material was transported out onto the plains. However, alluvial processes
continued to re-work the gravels.
Beneath Rangiora there are zones of well sorted, more permeable gravels created by alluvial re-working
processes, in addition to some zones of more poorly-sorted gravel. The gravels are expected to be several
hundreds of metres thick in this area and overlie the basement rocks.
The site is located on the eastern outskirts of Rangiora and the geological map of the area indicates that
the strata in this area are predominantly made up of recently deposited river gravels (Q1), likely associated
with the Ashley River. To the west of the site the geological map identifies the strata as consisting of older
river gravel deposits (Q2), although in practical terms local drillers logs indicate little difference between
the two deposits; both are described as gravels or claybound gravels in the logs.
Groundwater in the area is recharged by a combination of rainfall infiltration together with seepage losses
from the Ashley River. Based on data available on the ECan online GIS database, piezometric contours for
shallow groundwater (from June 2010) indicate that groundwater flow directions are from the north-west
to the south-east (i.e. originating from the Ashley River). Groundwater in the area discharges into spring
fed streams including the Cam River which runs through the site and where multiple springs are mapped
on ECans database.
Based on the piezometric contours, shallow groundwater levels are typically within 1 to 2 m of the ground
surface. Some on site monitoring of groundwater levels has also taken place at the monitoring bore
locations shown in Figure 1, attached. Groundwater levels collected at these locations indicate that
typically, levels range between 1 and 4 m below ground level. At the site closest to the proposed pumping
station (BH08), groundwater levels have varied between 1.1 and 2.45 m bgl. Groundwater levels have
been monitored at approximately monthly intervals in the bores between July 2020 and June 2021 and the
deepest (i.e. lowest) groundwater levels were recorded in April 2021, with the highest groundwater levels
recorded in June 2021. A plot of the groundwater levels in the onsite monitoring bores is shown in
Figure 2 below.
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Figure 2: Observed groundwater levels
The upper part of the Cam River / Ruataniwha emerges near the western boundary of the proposed
subdivision approximately 150 m to the north-east of the proposed pumping station. Figure 1 (attached)
shows a large number of mapped springs in the bed of the stream which supports a significant connection
between the stream and shallow groundwater.
There is limited information available regarding aquifer properties in the area. The results of short term
(i.e. step drawdown) pumping tests are available from three bores located between East Belt and
Golf Links Road. These indicate a range of transmissivity values from 800 m²/day (bore M35/18544, 30 m
deep) to 10,000 m²/day (bore M35/0242, 9.6 m deep). Based on the Schedule 12 tool available via the
Environment Canterbury website, the average transmissivity estimated from specific capacity data1 from
nearby bores is high at around 6,700 m²/day.

3.0

Dewatering flow requirements

Dewatering is required for installation of the pump station located at the southern edge of the northern
subdivision block. Ground levels at the proposed pump station are 24.95 m RL and groundwater levels are
to be lowered to 0.5 m below the base of the pump station chamber. The base of the chamber is at
19.67 m RL and therefore groundwater levels will be reduced to 19.17 m RL.
Groundwater levels at the pump station site are expected to be around 22.66 m RL based on the average
of levels observed in BH08. Therefore, groundwater will need to be lowered by around 3.5 m within the
area of the excavation. The proposed area of the excavation is 5 m x 5 m and dewatering is expected to be
required for up to 6 weeks.

1

Based on the relationship between transmissivity and specific capacity described in Bal (1996).
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Aquifer parameters in the area around the site are not well defined and these will have a significant
influence on the required pumping rate from the proposed excavation. Therefore, we have used a range
of values of transmissivity from 800 m²/day to 10,000 m²/day which reflect the possible range of values in
the data that is available.
These aquifer parameters have been used to estimate the likely pumping rates required to reduce
groundwater levels by 3.5 m in the vicinity of the proposed excavation. We have modelled dewatering
around the excavation as four separate dewatering bores placed at the corner of a 5 m x 5 m excavation.
Figure 3 below presents the results of the analysis and indicates that very high dewatering rates could
potentially be required if very permeable strata are encountered. It should be noted that we understand
sheet piles will be used around the borders of the excavation. The sheet piles are expected to reduce
groundwater inflows into the excavation and the required dewatering pumping rate. Our assessment does
not take into account the presence of sheet piles and therefore is expected to provide a conservative
overestimate of the required pumping rates. As shown in Figure 3, the range of predicted pumping rates
(depending on transmissivity) range between 42 L/s and 425 L/s.

Figure 3: Required dewatering rates

4.0

Potential drawdown interference effects

Potential drawdown interference effects have been evaluated against the criteria in condition 5 of
Rule 5.119 in the LWRP (Section 1.0 of this letter). This condition indicates that affected bores would be
any community, group or private drinking water supply bores that are prevented from taking water.
Potential drawdown interference effects have been assessed using the LWRP Schedule 12 tool, which
allows for cumulative effects from neighbouring bores. To determine which bores are affected by
potential drawdown interference effects, the following criteria have been applied:
•

An adequate penetration depth for bores in the area has been calculated in accordance with the
Schedule 12 criteria, which results in an adequate penetration depth of 10.7 m. This depth has
been applied to all bores shallower than 10.7 m to determine the available drawdown in those
bores.

•

The Cam River / Ruataniwha is very well connected to shallow groundwater, as evidenced by
several springs along the river north of the site. Groundwater abstracted during dewatering will
be discharged into the river or to ground between the dewatering site and the river. Therefore,
the river or the land discharge point will act as a boundary to shallow drawdown effects. Effects
on bores located north of the river are not considered in the drawdown interference assessment
due to the effect of the river boundary;
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•

A range of transmissivities have been used together with associated pumping rates as described in
Section 3.

•

The assessment is based on pumping for 42 days, which is the expected length of time over which
dewatering is likely to be required.

•

There are no community or group drinking water supply bores within 2 km, but there are several
private drinking water supply bores. The strata are likely to be permeable, therefore the
threshold for an affected private drinking water supply bore has been defined as where total
drawdown interference effects (i.e. drawdown effects from dewatering plus cumulative effects)
result in less than 1 m of available drawdown in a private drinking water supply bore. This level of
remaining drawdown is considered sufficient to supply the low permitted activity water supply
allowance in the LWRP.

The Schedule 12 output files are provided with this letter report. As discussed, any affected bores on the
northern side of the Cam River/Ruataniwha are discounted because in reality any significant drawdown
effects are not predicted to extend past the river given that all the water abstracted will be discharged
back to the river or to ground between the river and the dewatering location. Based on these criteria, we
have identified two neighbouring bores that could potentially be affected by the proposed dewatering.
These bores are listed in Table 1. A map showing the locations of the potentially affected domestic supply
bores is provided in Figure 4 attached to this letter.

Table 1: Potentially affected domestic supply bores
Bore
number

Depth (m)

Available drawdown (m)
(allowing for adequate
penetration depth)

Maximum drawdown
interference effect
(m)

Remaining
drawdown (m)

M35/0370

9.7

2.17

1.67

0.5

M35/5493

4.5

2.18

1.57

0.67

The applicant is intending to gain written approval from these bore owners and provided this approval can
be obtained the drawdown interference effects are expected to be less than minor.

5.0

Stream Depletion Assessment

Given that the water abstracted from the excavation will be discharged to the Cam River, or to ground
between the river and the location of dewatering, the proposal is consistent with Condition 4 of the LWRP
Rule 5.119.

6.0

Conclusion

The information provided in this letter report indicates that conditions 4 and 5 of LWRP r Rule 5.119 will
be met during the proposed dewatering works provided that written approval can be gained from two
bore owners situated to the south of the site.

7.0

Limitations

This report has been prepared by Pattle Delamore Partners Limited (PDP) on the basis of information
provided by Aurecon and others (not directly contracted by PDP for the work), including Environment
Canterbury. PDP has not independently verified the provided information and has relied upon it being
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accurate and sufficient for use by PDP in preparing the report. PDP accepts no responsibility for errors or
omissions in, or the currency or sufficiency of, the provided information.
This report has been prepared by PDP on the specific instructions of Bellgrove Rangiora Limited for the
limited purposes described in the report. PDP accepts no liability if the report is used for a different
purpose or if it is used or relied on by any other person. Any such use or reliance will be solely at their
own risk.
© 2021 Pattle Delamore Partners Limited

Yours sincerely

PATTLE DELAMORE PARTNERS LIMITED
Prepared by

Reviewed by

Neil Thomas

Carl Steffens

Service Leader - Groundwater

Service Leader - Groundwater

Approved by

Peter Callander
Technical Director – Water Resources
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