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1. Introduction 

This report has been prepared in support of the substantive application for the Milldale Stages 14-17 (Milldale 

North) Project under the Fast-track Approvals Act 2024 (FTAA). 

The Project relates to approximately 231 ha of land centred around Wainui Road in Wainui, Auckland. The 

proposal provides for a comprehensively planned urban development including residential neighbourhoods, a 

supporting commercial node, transport and servicing infrastructure, open space, wetland and ecological 

restoration, and associated enabling works.  

The application seeks approvals necessary to facilitate the staged development of the Project, including a suite 

of resource consents required under the FTAA framework.  

The substantive application is supported by a comprehensive set of technical assessments and plans 

addressing the environmental, servicing and infrastructure matters associated with the proposal. This report 

should be read alongside the Planning Report and the appended technical reports and drawings lodged in 

support of the substantive application. 

1.1 Purpose and Scope of this Report 

This Assessment of Environmental Effects (AEE) report has been prepared on behalf of Fulton Hogan Land 

Development Limited (the Applicant) and addresses matters relating to hydrogeology, groundwater allocation, 

and potential environmental effects associated with a proposed groundwater abstraction for the Project 

proposal. 

Specifically, this report addresses: 

• Assessment of the local geological and hydrogeological setting within the Õrewa Waitematā Aquifer 

Management Unit (ÕWAMU). 

• Re-evaluation of the current groundwater allocation status and allocation limit within the ÕWAMU under the 

Auckland Unitary Plan (AUP) framework. 

• Predictive modelling of groundwater drawdown, bore interference effects on neighbouring consented wells, 

and potential ground settlement. 

• Quantitative evaluation of stream depletion effects on the Õrewa River and nearby surface water bodies. 

• Assessment of potential drawdown and hydrological impacts on nearby natural wetlands. 

• Evaluation of regional groundwater mass balance and potential saline intrusion risks along the coastal 

margin. 

• Alignment with the provisions of the FTAA, RMA, National Environmental Standards (NES), National Policy 

Statements (NPS), and the AUP. 

The AEE supports a resource consent application to Auckland Council for a groundwater take for a maximum 

daily volume of 454.5 m3/day, with a maximum annual take of 165,893 m3/year, for the purposes of supplying 

potable groundwater to the proposed Milldale Stages 14-17 site (as described below). 

Groundwater will be supplied from a new bore, which should this consent to take water be granted, will need to 

be constructed. 

This report has been prepared having regard to the relevant statutory and technical framework applicable to the 

proposal, including the AUP. 
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The surrounding area is now substantially developed.  Milldale Stages 1 to 6 and 9 are complete, while Stage 7 

is well advanced, with subdivision completed for Stages 7A–7C and construction of Stage 7D underway and 

due to be completed by the end of 2026.  Stage 8A has been completed and enabling works are underway for 

Stages 8B and 8C.  The Milldale Local Centre has also been constructed, together with associated roads, 

accessways and drainage reserves.  Community infrastructure within the surrounding area includes Ahutoetoe 

Primary School, two early childhood education centres and the Summerset retirement village.  Beyond the 

urban extent of Milldale, the site adjoins a number of rural residential properties. 

Further detail regarding the site, surrounding environment and planning framework is provided within the 

Planning Report and technical reports appended to the application. 

1.3 Description of the Proposal 

The Milldale Stages 14-17 project seeks approvals for an urban development on the site.  The proposal 

provides for up to 1,425 dwellings across a range of housing typologies and densities.  In addition, the proposal 

includes provision for a small commercial area, transport infrastructure, servicing and stormwater infrastructure, 

subdivision, earthworks, stream works, and neighbourhood parks.  

To the north of the Ōrewa River within Te Korowai o Maraeariki, the project includes private water and 

wastewater infrastructure if required, ecological restoration, as well as walking and cycling trails to enhance 

recreation and amenity.  

Development of the Project will require a suite of approvals under the FTAA, including resource consents 

associated with subdivision, land use activities, bulk earthworks, infrastructure works, stream works, water take, 

diversion and discharge; along with NES for contamination and freshwater.  

The aspects of the proposal relevant to this report include a groundwater water take diversion. 

A full description of the proposal is provided in the Planning Report and technical reports and drawings 

appended to the substantive application and should be read in conjunction with this report. 
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2.3 Geomorphology and Surface Water 

The Milldale area is situated within the Orewa River Catchment, with the proposed development site 

characterised by a north-south oriented ridge line at an elevation of approximately 80 mAMSL which forms the 

western catchment boundary.  The hills are drained by a series of small streams which flow into larger channels 

and ultimately discharge to the out to the eastern coast via the Orewa River.  The site lies along the base of the 

hills with an average elevation of approximately 17 mAMSL, featuring shallow sloping topography that merges 

into an estuary to the east of the study area.  

The Õrewa River, which is the northern boundary of the proposed development, is a 5 km waterway that flows 

east into the Whangaparaoa Bay near the town of Orewa and is the main tributary to the upper portion of the Te 

Ara Tahuna Estuary. 

The New Zealand Ministry for the Environment GIS database indicates that there are 6 wetlands within a 1.5 km 

radius of the proposed bore locations, as shown in Figure 2.  Wetland types are classified variously as swamp, 

gumland, and seepage.  The closest wetland is a gumland 133 m to the west.  

2.4 Hydrogeology  

As alluded to above, Auckland Council has mapped the aquifers present in the Auckland Region.  Under this 

framework, the site falls within the ÕWAMU. 

The hydrological characteristics for the ÕWAMU are as follows: 

• Waitemata group comprises interbedded layers of silt and sandstone typically greater than 200 m thick; 

• Groundwater flow is primarily along interbedded layers of coarser sandstones materials, or through fractures;  

• Permeability is generally low with a hydraulic conductivity range of 1x10-7 m/s to 1x10-6 m/s;  

• The characteristic interlayering of sandstone and siltstones creates confined beds with horizontal 

permeability greater than vertical permeability, with an exception in areas of high fracture zones.  The 

resulting vertical anisotropy (Kh/Kv) is within the range of 10-300; 

• Deep aquifer recharge is considered to be low at between 3% to 10% of rainfall due to poor infiltration and 

drainage characteristics of the overlying soils.  However, flatter areas increase the likelihood of infiltration to 

ground as opposed to surface runoff; and 

• The static water levels in nearby bores are reported to be at depths between 7.5 and 49.95 mBGL (refer 

following section). 

2.5 Surrounding Bores 

A review of bore data from WellsNZ within a 1.5 km radius of the site indicated that there are 7 production bores 

(Table 3 & Figure 4) within this distance.  The potential effects on these groundwater users are discussed 

further in Section 5.1.3. 

The bore logs indicate that nearby bores are drilled to depths between 20 and 311.4 mBGL and are typically 

around 200 m in depth.  The most common bore type comprises cement grouted casing to 0 to 80 m and long 

“open hole” production zones beneath the casing to the end of hole (EOH).  The implication of the 

predominance of relatively deep bore depths is that the shallow mudstone and clay-rich materials near the 

surface are not productive and there are greater yields in the deeper portion of the Waitemata aquifer.   
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3. Description of Proposed Activity  

3.1 Overview  

It is proposed to abstract 454.5 m3/day and up to a maximum of 165,893 m3/annum of groundwater from the 

Õrewa Waitemata Aquifer from the proposed bore.  The abstracted water will be used as a potable groundwater 

supply on the proposed Milldale North development site.  

3.2 Consent Duration 

Resource consent is sought for a duration of 35 years.  The reasons for requesting the maximum duration 

permissible under the RMA are as follows: 

• The Applicant has a significant investment in the site that is reliant on a long-term secure water supply.  

• The proposed development will significantly benefit the local community.  

3.3 Water Use Requirements 

The proposed Milldale Stages 14-17 development will require a private potable water supply for the foreseeable 

future, if Watercare or Council do not allow a connection to the public network. This is a matter that is currently 

unclear, thus the need to pursue a private on-site solution.   

Woods has advised that an average daily demand of 880 m3/day is required for potable supply.  This is 

equivalent to a constant abstraction rate of 10.2 L/s, and an annual volume of 321,200 m3/year.  The average 

daily demand includes and allowance for treatment plant efficiency (the plant will be 95% efficient – i.e., 5% of 

raw water is lost during treatment).   

Raw water will be sourced from a combination of groundwater and surface water.  Groundwater abstractions will 

supply 454.5 m3/day, with the remaining 425.5 m3/day supplied via stored surface water.   

The annual groundwater take proposed in this application is for 165,893 m3 per annum. 

3.4 Consideration of Alternatives 

Schedule 4 of the RMA requires that consideration of alternatives is given where it is likely that the activity will 

result in any significant adverse effect on the environment.  As discussed in Section 5, the proposed 

groundwater take is expected to result in less than minor effects on the environment.  On that basis, a 

consideration of alternatives is not required for this activity.  

However, because the supply of groundwater was not adequate in isolation to meet the proposed developments 

entire water requirement, an additional source of water will also be utilised.  The additional water source is 

documented in a separate WWLA report3, and comprises a high flow take from the Orewa River.  The take will 

supply a water storage reservoir.  

 
3 WWLA. 2026. Catchment Hydrology Assessment. Milldale Stages 14-17 Fast Track. Consultancy report prepared for Fulton Hogan Land 

Development Ltd.  WWLA1603. Rev 2.  
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5. Assessment of Effects on the Environment  

The following assessment identifies and assesses the types of effects that may arise from the proposed activity. 

This assessment also outlines the measures that the applicant proposes to avoid, remedy or mitigate any 

potential adverse effects on the environment. 

Actual and potential effects on the environment associated with the proposed groundwater take include: 

• Groundwater effects; 

• Stream depletion effects; 

• Wetland effects; 

• Saline intrusion effects; and 

• Ground settlement effects. 

To assist in the assessment of pumping effects of the proposed water take, an analytical groundwater model 

was developed to simulate the groundwater response from the proposed maximum abstraction rate of 165,893 

m3/annum.  Details of the model construction, methodology and results are included in Appendix B. 

The potential effects predicted by the analysis are summarised in the following sections. 

5.1 Effects on Groundwater 

5.1.1 Allocation Limits 

Groundwater in the Auckland region is regulated in aquifer management zones.  The relevant zone for the 

Milldale North site is the ÕWAMU, which has a total allocation limit of 858,000 m3/year as defined in Table 1. 

Aquifer water availabilities, Appendix 3 of the AUP. 

The aquifer is not classified as a High Use Aquifer Management Area under Policy D1 of the AUP.   

There are only three active consented groundwater takes in the immediate area, both considered to be for small 

groundwater takes (0.2 ha of glasshouse crops, domestic use for an early childhood development centre, and 

landscape irrigation at the Summerset Milldale retirement village).   

The current level of allocation for the ÕWAMU is understood to be 824,073 m3/year and a remaining availability 

is 33,927 m3/year.  As discussed in Section 1.2, under the current allocation limit there would not be enough 

allocation available to support the take proposed in this application.  However, as part of this application the 

applicant proposes that the allocation limit be increased to 990,000 m3/year based on hydrogeological analysis 

and the groundwater allocation criteria stated in the AUP (Chapter E2 & E7).  Evidence supporting this increase 

is provided in Appendix A.  Based on this analysis, the allocation limit can be increased by 165,927 m3/year, 

which means that there is sufficient groundwater available for the proposed take.  

5.1.2 Groundwater Drawdown 

An analytical model was used to calculate the drawdown associated with the groundwater take under a 

maximum pumping scenario.  The drawdown was modelled for the proposed bore, with maximum daily 

abstraction for a duration of time sufficient to meet the proposed annual limit (454.5 m3/day x 365 days = 

165,893 m3/year), hence providing the maximum combined drawdown effect.   

The calculated drawdown from pumping after 365 days is presented in Figure 6-Appendix B.  The magnitude 

of drawdown is greatest in the deep aquifer within the production zone, reaching 36.1 m.  The magnitude of 

drawdown reduces towards the surface and is 0.2 m in close proximity to the pumping bore.  This is consistent 

with the interbedded nature of the Waitemata Group lithology, and the significant casing depth of the bore.  

Figure 7– Appendix C presents the maximum predicted drawdown in the production zone, which is where the 

greatest effects will manifest.  
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7. Conclusion  

The proposal involves a groundwater take to support a planned development at 231 ha of land centred around 

Wainui Road in Wainui, Auckland.  Based on the above report it is considered that: 

• The proposal accords with the relevant AUP objectives and policies; and 

• Any adverse effects in relation to the proposed groundwater take will be less than minor and acceptable 

when considering the positive effects of the proposal, which includes the provision of a long-term, reliable 

water supply to meet the potable water needs of the development. 

• Recommended conditions for the groundwater take and associated groundwater monitoring have been 

proffered based on the findings of the Assessment of Environmental Effects. 

It is therefore concluded that the proposal satisfies all matters the FTAA Panel is required to assess, and that it 

can be granted. 
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Appendix A.   Allocation Reassessment 

A.1 Introduction 

This reassessment has been prepared following three previous memos discussing the groundwater allocation 

status and the potential to increase the allocation limit in the Orewa–Waitematā Aquifer Management Unit 

(OWAMU) earlier in the year789.   

This reassessment extends the previous analyses by incorporating conceptual hydrogeological elements and 

water balance of the aquifer system as recommended by Philip Kelsey of EarthTech based on the work his firm 

successfully undertook for Auckland Council in the Franklin deep Waitematā Aquifer for a similar purpose.10 

The initial investigations (mentioned above) concluded that the current limit is overly conservative, and an 

increase can be justified based on: 

• The estimated groundwater recharge rate is conservatively estimated relative to recent site-specific 

modelling and other groundwater investigations; and  

• Groundwater of meaningful and productive yields occurs at depths typically greater than 100 m within the 

area, beneath low permeability sediments that separate the aquifer from surface water bodies.   

The implication is that allocation should be set at the AUP standard of 65% of annual recharge for deep semi-

confined aquifers, rather than 35%, which appears to be the basis for the current limit and is typically used in 

aquifers that are connected to surface water.  

A.2 Methodology 

A conceptual-level numerical groundwater model encompassing an area of 25.2 km2, previously developed to 

support Groundwater Effects Assessments for several FHLD projects11 was updated for this investigation.   

Model Configuration 

The model was updated by adding an additional layer that represented the deep aquifer, which as indicated 

above is the water source for most production bores in the area.  The two model layers can be described as 

follows: 

• Layer 1:  Consolidated sandstone and mudstone - known to be of low-permeability with poor groundwater 

yield, with alluvial areas featuring deposits of fine-grained Tauranga Group alluvium that is also low 

permeability.  The surface elevation was derived from 1 m LiDAR data sourced from Land Information New 

Zealand (LINZ). 

• Layer 2:  Orewa-Waitematā Aquifer comprised of interbedded sandstone and mudstone of the East Coast 

Bays Formation, with the production zones corresponding to relatively coarse and/or fractured layers.  This 

aquifer is under semi-confined conditions due to the impermeable nature of the overlying sediments in Layer 

1. 

An investigation of production bores in the focus area showed that bores were cased, on average, to a depth of 

100 m which was taken as an indication of the depth where viable groundwater production started to become 

available.   

 
7 WWLA, 2026c.  Review of TP007 - Orewa-Waitematā Aquifer Management Unit – Allocation Reassessment.  Consultancy Report 

prepared for Fulton-Hogan Land Development Ltd.  15 April 2026. 
8 WWLA, 2026b.  Orewa-Waitematā Aquifer Management Unit – Allocation Reassessment.  Consultancy Report prepared for Fulton-Hogan 

Land Development Ltd.  25 March 2026. 
9 WWLA, 2026a.  Evaluation of Groundwater Allocation Framework: Orewa–Waitematā 
Aquifer Management Unit.  Consultancy Report prepared for Fulton-Hogan Land Development Ltd.  10 March 2026. 
10 EarthTech, 2018.  Franklin Deep Waitemata Aquifer - Groundwater Availability Study.  Consultancy Report prepared for Auckland 

Council.  October 2018. 
11 WWLA (2023). Milldale Numerical Groundwater Model Development – Factual Technical Report. Consultancy report prepared for FHLD. 
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The depth of the deep bores in the focus area ranged from 160 to 585 m, with an average of 282 m.  The 

interface between Layer 1 and Layer 2 was set at -67 mAMSL, which is 100 m below the average surface 

elevation (33 mAMSL) of the deep production bores.  The base of Layer 2 was set at -250 mAMSL. 

Boundary Conditions 

Drain boundaries were assigned to streams and the Orewa River, with drain elevations determined by 

intersecting the LiDAR data with the model grid.   

Deep groundwater flow to the ocean was represented by a general head boundary (GHB) condition that was 

assigned to the downgradient reach of the model boundary.  A 0 m head was assigned to the GHB to represent 

the interface with the ocean, and conductivity through the GHB was adjusted for Layer 1 and Layer 2 as part of 

the calibration process. 

Recharge across the model area was assigned as 9.9% of mean annual rainfall (1,255 mm/year), amounting to 

0.34 mm/day, as determined in the process of calibrating the groundwater model to shallow bore water levels as 

part of the previous assessments referenced earlier in this report. 

Model Calibration 

The model was calibrated in a conceptual manner to two key elements: 

1) Stream Baseflow - measured by Auckland Council in the Orewa River Gauge at Kowhai Ave12.  

Baseflow separation was undertaken using a rainfall runoff model13 calibrated to the gauge data, with 

consideration for the purposes of this analysis on only the groundwater flow component of that model. 

2) Groundwater hydraulic gradient - the indicative hydraulic gradient between measured groundwater 

levels in select bores in the deep aquifer14.  There is no long-term groundwater monitoring data available 

in the focus area. 

Stream Baseflow 

Figure 5 shows the correlation between the measured and simulated flow rates.  We note that: 

• the missing tail in the measured data corresponds to dry summer periods where the river level drops below 

the gauge and no flow is measured; and 

• the divergence between the simulated flow and measured flow at very low flows, whilst highlighted on the 

log-scale is not significant because the absolute discrepancy relates to very small flows in the overall water 

balance between approximately 0.02 to 1 L/s (1.7 to 86.4 m3/day). 

Further detail of the SMWBM calibration will be provided in a forthcoming WWLA report comprising an 

assessment of surface water hydrology. 

 
12 https://environmentauckland.org.nz/Data/Dashboard/440 
13  The rainfall runoff model used was WWLA’s Soil Moisture Water Balance Model (SMWBM) - 

https://www.wwla.kiwi/softwaredetail/smwbm  
14 The selection of these bores for calibration was based on a review of the water levels and bore details.  Anomalous water level 

measurements were not considered and bores that were not representative on account of being far deeper than others were given less 
weight in the calibration process.  
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Surface Water Connectivity 

The FWM calculates the percentage of pumped groundwater derived from each layer in the model, as shown in 

Figure 8.  For the purpose of assessing the potential impact of the groundwater abstraction on surface water 

features, it is assumed that Layer 1 is hydraulically connected with surface water bodies.   

The key features to note from this analysis are as follows: 

• As pumping begins, 100 % of the pumped water is derived from the production zone (Layer 3); 

• Over time, the contribution of Layer 3 decreases while Layer 1 and 2 contribution increases.  

• After 365 days of pumping, Layer 3 contributes about 0.1 % of the total volume and Layer 2 contribution 

increased to about 52.5 %, as the cone of depression migrates upwards.  The model has simulated the 

maximum pumping scenario; therefore, this magnitude of abstraction is rare to occur.   

• Layer 1 contribution after continued pumping is about 46.5 % of the pumped volume. 

The implications of this analysis for surface water depletion are discussed in further detail in the assessment of 

hydrological effects section (Section 5.2). 

 

Figure 8.  Flow partitioning of abstracted groundwater within the FWM layers. 
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Appendix C.  Bore Specifications 
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Appendix D.  Bore Step Testing 
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Figure 2.  Eden-Hazel Analysis.

The Milldale North Development site requires a daily volume of 944 m3/day or 10.9 L/s if pumped
24 hours a day.  We have proposed to use a 2 bore system to achieve this which equates to 5.4
L/s per bore.  The proposed bores will be 150 mm in diameter and 300 m deep with a casing to
120 m.  Using a very conservative static water level (SWL) of 25 m below ground level (mBGL)
and the pump submerged to a depth of 110 mBGL, there is an approximately 85 m of available
drawdown.

Using the Hantush method in predictive mode, pumping at the required 5.45 L/s for 24 hours a
day would induce a drawdown of ~43.7 m (Figure 3).  This means the drawdown would not
exceed the available drawdown of 85 m.

Figure 3.  Predicted drawdowns based on aquifer parameters.

4. Water Quality Analysis

At the conclusion of the test pumping exercise, a sample was collected to test the water quality.
Table 3 provides the results from the Hill Labs and compare them to the Drinking Water
Standards NZ (DWSNZ).  Results indicate that

 pH – the groundwater is strongly basic, which is normal for the Waitemata Group rocks.
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A Piper Diagram is a specialised graph used to visualise and classify water sample chemistry.  It
helps hydrogeologists determine the water’s origin, ionic makeup, and overall quality by plotting
concentrations of major dissolved ions.

The Piper Diagram provided in Figure 4 presents the results of five water samples collected from
the Waitemata Group Aquifer in the Rodney area, and illustrates the consistency of groundwater
quality within the aquifer.  The Milldale bore is consistent with all other samples tested.

Figure 4.  Waitemata Group Piper Diagram

5. Conclusion

A step test was conducted on the existing 100 mm bore to determine the permeability of the
aquifer in the Milldale North area.  The test concluded that the aquifer had a transmissivity value
of 17.71 m2/day and a hydraulic conductivity of 1.19x10-6 m/s, which is at the higher end of the
spectrum for rocks of the Waitemata Group.

Pumping the proposed bore at the required rate of 5.4 L/s would induce a drawdown of 43.7 m,
well below the available 85 m.

Overall, the test was a success, and the new data should assist with the aquifer allocation request
presented to the Council.

The water quality sample results indicate that the water is slightly elevated in iron, but overall is
good quality and consistent with other Waitemata Group samples.  With regard to iron, it is known
that iron concentrations in the Waitemata Group rocks decreases with depth.  The current bore
has a casing depth of approximately 50 m and the proposed bore with a casing of 120 m is likely
to have significantly reduced iron concentration.
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Appendix A Bore log



Memo:  Bore Step Testing
27 May 2026

Filename: G:\Shared drives\Projects\Fulton Hogan Land Development Ltd\WWLA1603_Milldale North_Fast Track\Deliverables\Memos\Test
Pumping\WWLA Memo_Milldale North Farm Bore_Step Testing_270526.docx PAGE 8




