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2 Existing Site Conditions 
The site is located between Lakes Hayes and Arrowtown, approximately 2km south of Arrowtown and is 
accessed via Ayr Avenue, coming off Arrowtown-Lake Hayes Road.   

The site is located on Lot 4 DP 540788, being land currently zoned Wakatipu Basin Rural Amenity Zone 
(WBRAZ) and subject to the Ayrburn Structure Plan. 

The site sits below Northbrook Waterfall Park development where the valley opens up into what is known 
as Ayrburn Farm.  The historic Ayrburn stone farm buildings are located immediately to the east of site, 
located in the northern extent of Ayrburn Farm in the area known as Ayrburn Domain. 

To the west of the site is steep paddocks that extend above the site toward the Millbrook development. 
Currently, stormwater sheet flows from the paddocks towards the Site and is largely conveyed through an 
intermittent stream or cut off drains and discharges towards Mill Creek south of the site. The site itself 
gently sheet flows towards Mill Creek and down the bank adjacent to the creek. Existing site area, and 
condition, are shown above in Figure 1. 

With respect to the hydrological and hydraulic surface flow responses under the existing condition a  “rain-
on-grid” flood model has been conducted for the Screen Hub area and associated catchment upstream 
which extends to the southern boundary of the wider site. The extent of this rain on grid model is within 
the existing (wider) Mill Creek flood modelling undertaken for the wider Ayrburn and Northbrook site to 
ensure a comprehensive assessment is undertaken. The existing scenario for the flood model includes all 
consented works within Northbrook Waterfall Park and Ayrburn to capture the fully developed scenario of 
the wider site. Refer to Section 10 for flood model summary.  

3 Proposed Development 
The proposal for the Ayrburn Screen Hub includes the filming studios, offices and workrooms, and 
accommodation, conference rooms, wellness and reception area for film staff and crew. Figure 2 below 
shows the proposed site plan, along with drawings appended, in Appendix 1 
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4 Stormwater Management Strategy and Objectives 
For this  site, it is proposed to adopt the stormwater management objectives outlined in the current QLDC 
COP to guide stormwater management within the development area. Additionally, there is a specific 
Proposed District Plan (PDP) water quality policy (24.2.4.2) relevant to this part of the WBRAZ, which the 
site is located within, and this is discussed in the following section.  

4.1 Proposed District Plan Policy 24.2.4.2 

The Policy States: 

“Restrict the subdivision, development and use of land in the Lake Hayes catchment, unless it can 
contribute to the water quality improvement in the catchment commensurate with the nature, 
scale and location of the proposal” 

Policy 24.2.4.2 is clear that water quality leaving the site in the post-development scenario should be 
proven to be better than what exists currently. The Stormwater Management Plan (SMP) Ayrburn Domain 
Extension, CKL, prepared December 2021 concluded that a treatment train approach for the additional of 
two new carparks (RM211193) provided sufficient removal of contaminants to improve water quality 
compared to existing scenario (farmed land use), therefore, achieving the requirements of this policy. 

It is proposed to provide a treatment train approach to this site to ensure that post-development runoff 
water quality is an improvement of the existing scenario (farmed). 

4.2 Proposed Stormwater Management Objective 

High level objectives for Stormwater Management within the development area are in line with current 
QLDC guidance and consenting works in the catchment area, they are summarised as follows: 

 Water Quality 

Treat stormwater runoff from site with treatment train approach, improving on existing scenario  

 Hydrological Mitigation 

Post-development peak flow should not exceed pre-development peak flow from the overall site boundary 

 Conveyance  

Primary Conveyance of the 20yr ARI peak flow (including the effects of climate change)  

Secondary Conveyance of the 100yr ARI peak flow (including the effects of climate change)  

5 Stormwater Management Plan 
This section illustrates the existing stormwater management system on site and option assessment for the 
proposed condition.  

5.1 Existing Stormwater Management System 

Stormwater runoff from the site discharges as surface runoff to Mill Creek which runs through the middle 
of the wider Northbrook and Ayrburn site from the north to south. CKL have conducted a flood model for 
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Mill Creek for pre-development and post-development scenarios to assess the peak flow for multiple 
rainfall events at the wider site boundary just below the Screen Hub site. This model was used as a basis for 
flood modelling for the Screen Hub site as it incorporates all construction and consented work for the wider 
Ayrburn and Northbrook development area.  

Currently there is no formal stormwater management as the site is associated with rural and vineyard 
operations. There are natural streams and gullies that receive surface flow from the contributing 
catchment. The site also receives flow from the Millbrook development via a piped discharge to the head of 
the tributary within western portion of the site.  

6 Best Practicable Stormwater Management Option 
Given the ultimate receiving environment is Lake Hayes, which is susceptible to nutrient loading, it was 
determined that a treatment train approach to treat potential contaminants within runoff generated from 
site is the preferred option to ensure robust treatment and reduce risk of contaminants entering Lake 
Hayes. This approach continues the best practicable option (BPO) associated with the overall Ayrburn and 
Northbrook development. 

The internal road is proposed to be treated first by at-source raingardens between parking bays. The 
treated water quality flow will partially infiltrate to ground, however underdrains will also be fitted above a 
soakage area for treated water to carry onto a series of wetlands in the centre of the Screen Hub 
development. These are referred to as pod wetlands. 

The large parking and ‘backlot’ area adjacent to the filming studios building is proposed to be treated by 
underground proprietary treatment device designed to treat the entire hardstand area for all 
contaminants. 

At the downstream portion of site, adjacent to Mill Creek, it is proposed to include a planted dry pond that 
will capture all runoff from site as well as a portion of existing Ayr Avenue flow and the Flower Farm site. 
This pond will act as polishing treatment for the entire catchment (including the mentioned Flower Farm 
and Ayr Avenue) and will allow for some infiltration to ground for further treatment.  

All roof areas will be clad with non-contaminant generating materials, as such they will not require 
treatment. However, the stormwater network will discharge to the tertiary treatment dry ponds, so 
ultimately the roof runoff will receive treatment as well. 

Additionally, it is proposed to include a sediment retention pond within Mill Creek, just upstream of the 
Ayrburn Farm boundary and below the inlet from the Screen Hub site. Several of these sediment retention 
ponds have been used in the catchment upstream of the site and have proven to be efficient and effective 
at removing sediment from Mill Creek prior to entering Lake Hayes and improving the water quality of the 
lake. This is described further in Section 8. 

Figure 3 below demonstrates the overall best practicable option for stormwater management for the entire 
site. Figure 3 also indicates the proposed treatment devices per sub catchment.  
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The pod wetlands will have shallow marsh on the edges and deeper pools at the entry which will allow for 
both uptake of nutrients through plants and settlement of sediment in the deeper areas. The wetlands will 
be connected by a series of culverts with hydraulic (bubble up) chambers to convey water between them 
and control the level of the wetlands. 

7.3 Tertiary pond 

At the terminus of the Studio hub catchment, it is proposed to convert the flat area adjacent to Mill Creek 
to a shallow dry pond planted with vegetation. This will provide tertiary treatment for the road, secondary 
treatment for the filming studios ‘backlot’ paved area and for the wider catchment, as such acting as 
polishing treatment for the entire catchment.  

Soakage testing was undertaken in this location and resulted in a relatively high soakage rate of 400mm/hr. 
Assuming 50% reduction factor, the design rate is 200mm/hr will provide significant infiltration to ground 
and provide additional protection to the stream through reduced sediment loading, temperature reduction 
and filtration through the ground.  

8 Mill Creek In-line Sediment Retention Pond 
It is proposed to include an inline sediment retention pond within Mill Creek upstream of the Ayrburn 
Farm/wider site southern boundary. The purpose of this device is to capture sediment within Mill Creek 
which is generated from the entire Mill Creek catchment surface runoff. The pond will be cleared when 
sediment builds up, with the overall objective of helping protect Lake Hayes from increased sedimentation.  

It is to be noted that this inline sediment retention pond is for the wider catchment benefit not just this 
proposed Studio project.  

The location of the proposed sediment  retention pond, which is near the bottom of the Mill creek 
catchment, has been strategically selected. This location is in flat topography which results in very low 
velocities within the stream flow, which will promote sedimentation. In addition the location is where 80% 
of the catchment is contributing as such is the position where resilience is added to the upstream sediment 
retention ponds(Pike Iti and Puke Nui). Further downstream of the proposed location is a relatively steep 
gradient to Lake Hayes which is not conducive to this type of low velocity environment. 

The changes in land use in the Lake Hayes catchment from bush to farmland and residential developments 
has meant over time the lake quality has degraded as sediment and nutrient loading has built up. In an 
effort to reduce the amount of sediment reaching the lake, a few inline sediment retention ponds have 
been built in the upper reaches of the catchment which have proven to retain significant amounts of 
sediment. It is proposed to include an inline pond in this project, toward the lower reaches of the 
catchment, to remove larger amounts of sediment, which are entrained within the stream flow, prior to the 
flow entering Lake Hayes.  

There are existing in-line sediment retention ponds built around 2021yr-2022yr upstream of the wider site 
boundary, within Northbrook Waterfall Site. As part of the overall Winton projects’ stormwater 
management strategy CKL and Winton have analysed the turbidity data from instream data loggers from 
2019 to today at locations upstream of Northbrook Site and at the downstream of boundary of wider site 
to determine the effectiveness of these ponds. This assessment has proven that the existing ponds within 
the site have had a significant positive impact on the water quality and removal of sediment1.  

 
1 This efficacy has been documented in the memo titled “Mill Creek Example Measures, Winton, 7 November 2024” 
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The proposed pond in this application is larger than the exiting upper catchment in-line ponds in order to 
provide added benefit to the overall catchment flow. Given the proposed location, which will be in the 
lower portion of the catchment the inline pond will receive more flow than these upper catchment inline 
ponds.  

The upstream end (or top) of the proposed inline pond matches the existing stream profile and will have 
the (proposed) following dimensions:   

• Top Length=50m 
• Top Width=12m 
• Depth=2m  

For maintenance purposes there is a diversion channel designed so stream flow can diverted from away 
from this in-line pond when the pond needs to be cleared of sediment.  This clearing of sediment will be 
conducted during a dry weather period.  

8.1 Velocity Assessment 

The velocities through the proposed sediment pond were assessed for various storm events to ensure they 
are low enough for sedimentation to occur. The assessment for the velocity was undertaken using 1D flow 
modelling 

A 1-D HEC-RAS model was run through the pond for 2/3 of 2yr and the 2yr ARI event. Baseflow within the 
stream is considered by the 2/3 of 2yr ARI event and is regarded as the typical annual recurrence rainfall 
event. The 2yr ARI event was also considered for sensitivity of flow response within the sediment pond. The 
peak velocity map for 2yr ARI event (given this is the higher of the two events with respect to flow) and 
associated cross sections assessed in the model are shown below in Figure 4.  

 
Figure 4: HEC-RAS 1D model Velocity Map and Cross Sections 

With reference to the cross sections shown in the figure above the average velocity through the pond at 
each cross section for both rainfall events are shown below in Table 2. 

Table 2: Peak Velocity in Pond for 2/3rd 2yr and 2yr ARI Event 









12 

 

Puku Iti catchment and the proposed Ayrburn sediment retention pond is also 70% of the volume of the of 
Puku Iti and Puku Nui ponds combined volume. It can therefore be concluded that the proposed pond may 
fill up with sediment roughly every year and remove 900m3 of sediment annually based the analytical data 
presented thus far from the upstream pond performances.  

It should be noted that this is a high-level estimate based on the two larger inline ponds upstream. 
However, there are smaller in-line sediment retention ponds within Northbrook Waterfall Park site, directly 
upstream of this proposed pond, that have proven to remove sediment and are being maintained and 
cleared regularly. All of these smaller inline ponds, plus any ponds outside of this site that are not 
documented already, will also help to remove sediment from the catchment wide runoff upstream of the 
proposed pond and reduce the amount of sediment that reaches this pond, so possibly it could fill with 
sediment at a slower rate than estimated. The proposed pond is relatively close to Lake Hayes and will help 
build a more robust and resilient sediment removal system within and for the catchment even at a reduced 
efficiency as it will be the last pond prior to the flow reaching Lake Hayes, in the event of any of the 
upstream ponds being full.  

9 Contaminant Load Modelling  
CKL assessed contaminant loading for the site in existing (farmed-sheep and beef) and proposed conditions 
in order to determine if the proposed stormwater treatment approach would improve the water quality of 
the stormwater discharging from site. Given nutrient loading is an issue in Lake Hayes, the focus was on 
Phosphorus,  Nitrogen and TSS, however heavy metals are also considered.  

9.1 Total Phosphorus and Total Nitrogen Yields  

The Ministry for Environment conducted contaminant loading for different land uses in New Zealand for 
Total Nitrogen (TN) and Total Phosphorus (TS). Table 3 below demonstrates the contaminant yield for each 
type of land use.  

Table 3: Land use specific yields for Total Nitrogen and Total Phosphorus 

 

The existing grass areas within the site are considered to be assessed as sheep & Beef in light of its current 
zoning and potential use. Farmed areas produce high nutrient loading given animal faeces. Additionally, 
they can be assumed to have occasional spraying of pesticides to manage weeds.  

The proposed land use is considered urban given this section of site is being converted to a commercial 
park area. This is considered a conservative assumption given the daily use of the proposed carparks and 
accessways will be significantly lower than an urban road. However, most nutrient loading in an urban 
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environment comes from pet waste, fertilizer of garden, and atmospheric depositions. It is not expected 
that the Ayrburn Screen Hub will have much, if any pet waste and the use of fertilizers on site will be 
limited.  Atmospheric deposition cannot be controlled. Therefore, the actual nutrient loading in the post-
development scenario is expected to be lower than what is presented above. Given the use of fertilizer can 
be limited for this development proposal, it is assumed that post-development nutrient loading will be 
reduce by 30% compared to above table levels.  

9.2 Total Suspended Solids and Heavy Metal Yields  

Total Suspended Solids (TSS) and heavy metals loading was assessed based on the contaminant yields 
applied within the Auckland Council’s contaminant load model (CLM). TPH below stands for Total 
Petroleum hydrocarbons, not considered here given the low vehicle traffic. Table 4 below demonstrates 
TSS yields for different and uses.  

Table 4: Auckland Council's Land Use Specific Contaminant Yields 
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Based on the above contaminant yields, the existing farmed scenario has the following contaminant yields: 
TSS is 152 g/m2/yr, Zinc as 0.005 g/m2/yr and Copper as 0.0011 g/m2/yr, given it would be considered 
farmed pasture on flatter land. 

For the proposed scenario, different land uses were used for each surface type. The following were used: 
Zinc, aluminium surfaced steel for roofs, <1k vehicle per day for roads, urban grasslands and trees for 
pervious area, and Commercial paved for footpaths. However, the commercial paved area has significant 
levels for copper which is not expected in foot paths for this site development. The Auckland CLM yield 
levels for paved areas considers carparks and footpaths3. Carparks are expected to have high heavy metals 

 
3 Urban Sources of Copper, Lead, and Zinc, Auckland Regional Council, Oct 2009 
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line with the range of removal rates used by Christchurch City Council Table 7 below shows NZTA’s removal 
rates for various stormwater practices. 

Table 7: NZTA Removal Rates for Various Stormwater Devices 

 

The removal rates are relatively low for Phosphorus and Nitrogen in some stormwater treatment devices 
and given these nutrients are of particular interest in the catchment, a treatment train approach is 
suggested as the best practical option to treat runoff from the site. 

Phosphorus and Nitrogen are removed from stormwater within raingardens as stormwater filters 
into/through the media and clings to the sediments and soil’s structure. The nutrients are then absorbed by 
the roots of the plants within the devices and removed from the stormwater. Treated (Stormwater) water 
then drains from the bottom of the device.  

Similar nutrients in wetlands are removed through sedimentation and through plant uptake. Ponds are less 
efficient at removing nutrients, however infiltration through ground is likely to have similar removal rates 
to sand filters.  

Heavy metals cling to TSS which, when stormwater is slowed down through devices, settles out. It is filtered 
through media in raingarden where it fills the void space in the topsoil and media overtime and devices 
usually need to be dug up and fresh soil replaced given the build up of TSS and heavy metals in the soil. This 
typically happens every 25 years.  

9.5 Treatment Train Approach  

A treatment train approach is suggested to treat the proposed carpark in order to achieve high removal 
rates of TP, TN, TSS and heavy metals.   

NZTA uses a simplified equation for the total removal of a given contaminant for two stormwater 
treatment devices in a series. The equation is as follows: 
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11  Summary 
A stormwater management assessment was completed for the proposed Ayrburn Screen Hub. The best 
practicable stormwater management plan for this site has been developed to mitigate the effects of 
development of the site on the receiving Mill Creek and the downstream Lake Hayes environment. 

This stormwater management includes discharging stormwater runoff from internal roading to raingardens 
followed by series of pod wetlands. This treatment train approach will ensure higher removal rates of 
Nitrogen, Phosphorus, and TSS which are the main nutrients of concern for the receiving environment, Lake 
Hayes. The backlot parking area for the filming studio will receive treatment through a proprietary device 
with high removal efficiencies. The entire Screen Hub area will also discharge to a dry pond prior to 
discharging to Mill Creek providing some treatment to the low contaminant generating surfaces runoff and 
polishing treatment to the road and backlot parking area runoff during rainfall events.  

The upstream catchment runoff is diverted away from the contaminant generating areas via existing 
overland flow paths and streams and landscaping. This will ensure no mixing of upstream runoff with the 
untreated water from the road and the treatment devices function as designed.  

An inline sediment retention pond within Mill Creek downstream of the Screen Hub and just upstream of 
the wider Ayrburn Farm southern boundary is proposed for sediment removal. This pond is designed to 
settle out sediment from within the creek flow, which is generated from the entire upstream catchment, 
prior to entering Lake Hayes. The velocities within the pond were assessed to ensure they will settle out 
suspended solids in the stream without resuspension in the more frequent rainfall events. It is estimated 
that this in-line pond will remove about 900m3 per annum of sediment that would otherwise deposit into 
Lake Hayes.  

A flood model was developed building on the existing Mill Creek (1-D) peak flow flood model with 
additional rain-on-grid model for Screen Hub and surrounding catchment. The results from the model show 
there is no increased flood risk within the proposed Screen Hub site or downstream of the subject site. 
Furthermore, the post-development flow at the wider Ayrburn Farm southern boundary is less than the 
pre-development flow, thus meeting the overarching flow mitigation strategy for the site. 

12   Limitations 
This report has been prepared solely for the benefit of WPDL with respect to the particular brief and it may 
not be relied upon in other contexts for any other purpose without the express approval by CKL.  Neither 
CKL nor any employee or sub-consultant accepts any responsibility with respect to its use, either in full or in 
part, by any other person or entity. This disclaimer shall apply notwithstanding that the memo/report may 
be made available to other persons including Council for an application for consent, approval or to fulfil a 
legal requirement. 
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Appendix 1 Drawings 
(Refer to Paterson and Winton Ayrburn Screen Hub Consent Drawings, Dec 2024) 
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Appendix 2 Calculation Summary 



Job Name Waterfall Park
Job No. A20254
Date
By FDP

Site Coverage Breakdown Post- Development Conditions

Total 234000 100%
Roof Area 0 0%

Landscaping 234000 100%

Studio % Net Change (m2) % change
Total 234000 100% 0 0%

Internal Road 11064 5% 11064 5%
Studio Backlot 9598 4% 9598 4%

Foot paths 6871 3% 6871 3%
Roof Areas 15048 6% 15048 6%

Landscaping 191419 82% -42581 -18%

17/12/2024

Pre-Development

Post development



Job Name Waterfall Park File Name A20254-EV- -Studio SMP.xlsx
Job No. A20254 Sheet Name Raingarden
Date
By FDP Checked KW

Flower Farm Raingarden Szing

RG 1 RG2 RG 3 RG 4 RG 5 RG 6 RG 7 RG 8 RG 9 RG 10 RG 11 RG 12 RG 13 RG 14 RG 15 RG 16
Carpark Area (m2) 777 712 448 583 379 354 319 373 245 290 257 380 400 205 616 332

Flower Farm Carpark FLow - WQF (10mm)
Area (ha) 0.07770 0.07120 0.04480 0.05830 0.03790 0.03540 0.03190 0.03730 0.02450 0.02900 0.02570 0.03800 0.04000 0.02050 0.06160 0.03320

C No. (Imp) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Int (mm/hr) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Q = 2.78CiA 1.9 1.8 1.1 1.5 0.9 0.9 0.8 0.9 0.6 0.7 0.6 1.0 1.0 0.5 1.5 0.8

Raingarden Sizing
WQF (m3/hr) 7.0 6.4 4.0 5.3 3.4 3.2 2.9 3.4 2.2 2.6 2.3 3.4 3.6 1.8 5.5 3.0
K m/hr 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Area of RG (m2) 18.66 17.10 10.76 14.00 9.10 8.50 7.66 8.96 5.88 6.97 6.17 9.13 9.61 4.92 14.80 7.97

17/12/2024
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Appendix 3 Soakage Testing 
 



From:
To:
Cc:
Subject: RE: [#CKL A20254] [150098.11] Soakage testing
Date: Friday, 25 October 2024 4:51:18 PM
Attachments: image001.png

image002.png
image003.png

Hi Frances,

I have provided an initial summary related to the soakage testing completed at the Ayrburn Studio development below to allow you to continue with your design.

The site is typically underlain by interbedded layers of alluvial silt, sand and gravel. Existing test pit data was reviewed and additional test pits completed adjacent
to soakage testing at SP1 and 2 due to the variable of surrounding test pit observations. The soil profile observed in each test location and associated recorded
infiltration rate based on the falling head testing completed is provided below. Each hole was pre-soaked for a minimum of 4 hours prior to recording test values
as per the recommendations of the QLDC LDSCoP.

SP1 – test completed at 1.1 m begl – unfactored infiltration rate of 800 mm/hr/m2 recorded
0-0.2 – Topsoil
0.2-0.4 – sandy GRAVEL
0.4-2.2 – gravelly SAND

SP2 – test completed at 2.9 m begl – unfactored infiltration rate of 30 mm/hr/m2 recorded. Testing was proposed at 2.5 m begl however no more favourable
infiltration layer was observed within the adjacent completed test pit (extending to 3.8 m bgl) therefore testing was completed within the sandy SILT layer.
0-0.1        – topsoil
0.1-0.4 – sandy GRAVEL with minor silt
0.4-0.7 – sandy SILT
0.7-1.2 – sandy GRAVEL and gravelly SAND
1.2-2.7 – SILT with minor to trace sand
2.7-3.8 – sandy SILT

SP3 – test completed at 1.2 m begl – unfactored infiltration rate of 400 mm/hr/m2 recorded
0-0.1        topsoil
0.1-0.6 sandy SILT
0.6-1.2 sandy GRAVEL with trace cobbles and interbedded sand lenses – previous test pits surrounding SP3 observed the alluvial gravel layer extending to 3 m
and at least 3.6 m.

Let me know if you have any questions in the meantime regarding the above otherwise we will incorporate a more detailed summary of testing and investigation
data within our reporting.

Thanks,

Mike Plunket I Geotechnical Engineer, CPEng
GeoSolve Ltd - Engineering Consultants |   | 

25D Gordon Road, Wanaka 9305
This email is only intended to be read by the named recipient  It may contain information that is confidential, proprietary or the subject of legal privilege  If you are not the intended recipient please notify the sender immediately and delete this email  You may not use any information contained in it  Legal
privilege is not waived because you have read this email  The advice contained in the email above has been prepared for the sole use of our client with respect to the particular brief and on the terms and conditions agreed with our client  It may not be used or relied on (in whole or part) by anyone else, or
for any other purpose or in any other contexts, without our prior review and written agreement

From: Mike Plunket 
Sent: Tuesday, 22 October 2024 4:07 pm
To: Frances Deamer-Phillips <Frances.Deamer-Phillips@ckl.co.nz>; Bronwyn Rhynd <Bronwyn.Rhynd@ckl.co.nz>; Andrew Hughson <Andrew.Hughson@patersons.co.nz>
Cc: George Watts <George.Watts@winton.nz>; Shaun Niven <shaun.niven@winton.nz>
Subject: RE: [#CKL A20254] [150098.11] Soakage testing

Hi Frances,

No problem – will be able to get through a summary by the end of this week.

Thanks,

Mike Plunket I Geotechnical Engineer, CPEng

s 9(2)(a)

s 9(2)(a)




