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1 INTRODUCTION 

Stage 1 of the Mill Road Project (the Project) involves significant improvements, including widening and 
realignment, to Redoubt Road and Mill Road over a stretch of about seven kilometres, along with the 
construction of a new four-lane route connecting the State Highway 1 interchange to Mill Road at Phillip 
Road. A description of the Project and drawing showing the Project extent is provided in the Substantive 
Application Report.  
 
The purpose of this report is to assess potential groundwater effects associated with the Project, set out 
monitoring of those effects and to recommend mitigation measures (if required). The potential 
environmental effects include drawdown and settlement effects to nearby assets, roads and services. In 
addition, the potential groundwater effect to nearby wetlands and surface water bodies has also been 
evaluated. 
 
This report provides the site hydrogeological information and an assessment of effects relevant to the 
proposed works, in particular:  

• Geological setting and hydrogeological description and interpretation;  

• Description of the proposed works in relation to potential effects;  

• Description of the existing environment;  

• Groundwater drawdown and settlement assessments; 

• Assessment of potential flow depletion or diversion to nearby streams and wetlands; 

• Assessment of effects to consented water takes in the vicinity of the Project; and 

• Assessment of effects and mitigation recommendations. 

2 EXISTING ENVIRONMENT 

2.1 Geology 

The geology of the Project extent is described in the Mill Road Geotechnical Interpretive Report (AECOM, 

2025)1, which has informed this assessment. The dominant geology in the Project extent includes the 

following units: 

• Weathered East Coast Bays Formation soils (wECBF, E4); 

• East Coast Bays Formation rock moderately weathered to unweathered (ECBF Rock, E2 to E3); and 

• Southern Landslide colluvium and soils (ES4). 

In addition, the Project extent includes streams where Holocene Alluvium (Hc) is present. Some of the 

Project extent include Engineered Fill materials (F1g). The ECBF rock may include volcanoclastic deposits 

at depth (E2g). 

The Project extent goes through an area of relatively low elevation in the south (10 to 50 mRL) and then 

goes along ridges of high elevation (100 to 150 mRL) to the north (Figure 2-1).  

The majority of the alignment, at elevations between 50 and 150 mRL, goes through areas dominated by 

the ECBF unit. High elevation ridgelines have wECBF soils and ECBF rock close to the surface and, as 

these materials tend to have low permeability, groundwater is present as perched aquifer systems 

(AECOM, 2025).  

In the south, at lower elevations (< 50 mRL), alluvium sediments of the Tauranga Group tend to be 

present at the surface.     

 

 
1 AECOM. (2025). Mill Road Geotechnical Interpretive Report. 
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2.2 Hydrogeological framework 

Groundwater flow in the Project extent primarily occurs as rainfall infiltrates through surface soils (ES4 and 

ECBF soils) and deeper through the moderately weathered to unweathered ECBF rock (E2 to E3). The 

permeability of these units is considered relatively low and controlled by the presence of fractures (in the 

rock) and fines (in the soils).  

For ECBF rock, hydraulic conductivity can vary significantly based on the connectivity and openness of 

fractures, bedding plane partings, and fissures. In addition, in areas dominated by clay or silt weathering 

products, the hydraulic conductivity decreases due to the loss of secondary porosity, typically occurring on 

ridge tops where the ECBF rock is close to the surface.  

2.3 Groundwater levels 

Previous investigations carried out in 2020-2022, resulted in a total of 19 piezometers in the Project extent 

(Figure 2-2). These piezometers were screened within wECBF, ECBF rock, and the Takaanini Formation. 

Automatic groundwater level monitoring using level loggers took place between December 2020 and 

February 2023. A detailed review of groundwater levels measured in these piezometers and historic 

rainfall data is included in AECOM (2025) and is summarised below. 

 

 

Figure 2-1: Project elevations 
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All four piezometers in Table 2-3 indicate July groundwater levels of ~114.2 mRL, i.e. the difference in 

depths to groundwater appears to be due to variation in ground level across the ridgeline.  

DH506 and DH506B exhibit similar groundwater level depths, even though DH506B is shallower than 

DH506 suggesting that there is not a perched (cascading) level here. 

The deepest winter groundwater level nearest the location of the maximum cut is 12.7 mBGL, as 

measured in DH507. A conservative estimate is 9.5 mBGL, based on measurements from DH506. 

Groundwater levels during the summer are expected to be lower than these values. 

286-310 Redoubt Road cut 

Piezometers DH106 and DH108A (presented by AECOM (2025)) were installed in 2020 – 2021: 

• DH106, is screened from 7 to 10 mBGL in weathered ECBF, and is located on the road alignment, 

adjacent to the maximum projected cut at this location, which is 8.3 m in depth. Groundwater level 

data in DH106 has been recorded continuously for the 2020-2021 period (Figure 2-4). The same 

seasonality previously reported for DH103, was observed at DH106 with consistent low groundwater 

levels in March through June in each year monitored, and relatively consistent high levels from 

September to December albeit remaining elevated through the very high rainfall of 2022/2023. The 

deepest groundwater level for this period is 6.6 mBGL and the highest groundwater level is 2.7m 

• Piezometer DH108, screened in ECBF rock, exhibited the same seasonality but its low and high levels 

are significantly lower at 13.3 mBGL and 8.1 mBGL respectively. Piezometer DH108A is also 

screened in ECBF rock but at a shallow depth, and its levels range from 1.7 mBGL to 5.5 mBGL. This 

piezometer pair is located north of the Redoubt Road roundabout at about 150 m east of the projected 

cut. 

Piezometers DH511 and DH512 were installed in residual soil and highly weathered ECBF in 2025: 

• DH511 is located at ~45 m to the NE of DH106, and was screened from 4 to 6 mBGL, and has been 

manually dipped only once, showing a groundwater level of 3.5 mBGL on 31/07/2025 (Table 2-2), 

since its installation. This reading corresponds to a winter high reading and is similar in magnitude to 

the observed winter high observations at DH106. 

• DH512 is located at the Redoubt Road roundabout, some 260 m to the SE of the location of the 

maximum cut. This piezometer is screened in weathered ECBF, from 8 to 11 mBGL. However, as 

DH512 has been recently installed, a long-term groundwater level record is not yet available. A winter 

level measurement of 5 mBGL was registered in this piezometer on 31/07/2025.   

  
Figure 2-4: Groundwater level record for DH106 (screened in wECBF). Rainfall descriptions as per the NIWA 
seasonal climate summary, based on Mangere rainfall data. Plotted rainfall from the Albany East weather station. 
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367-375 Redoubt Road cut 

This cut occurs on an area sloping towards the southeast. Piezometer DH112A, which is screened in 

ECBF rock, is located in close proximity at a distance of 60 to 70 m southeast of the cut. On 7 of April 

2021, the groundwater level measured in this piezometer was 4.9 mBGL. 

West of Cheesman’s Bush 

Piezometers DH117 (screened in ECBF rock) and DH117A (screened in weathered ECBF) were installed 

at a greenfield site, at an elevation of ~106 mRL, about 40 m to the southwest of the projected road 

(AECOM, 2025). These piezometers were monitored between December 2020 and February 2023. The 

deepest groundwater level was at least 13 mBGL for DH117 and at least 4.8 mBGL at DH117A (i.e., the 

groundwater level low dropped below the sensor or screen at these locations). The highest groundwater 

level was 1.9 mBGL at DH117 and 0.2 mBGL at DH117A. 

In 2025, piezometers DH526 and DH527 were installed on the actual projected road at a distance of ~90 

m and ~154 m to the west and southwest of DH117, respectively. These piezometers are both installed in 

highly weathered to moderately weathered ECBF. The maximum cut depth at this location is 8.3 m, and 

the nearest piezometer is DH527, which is screened from 8.8 mBGL to 12 mBGL. DH527 has been 

installed at the location of the maximum projected cut, on a ridgeline above the stream east of 

Cheesman’s Bush. Although groundwater level data for DH526 and DH527 is only available for the 2025 

winter season, the lowest groundwater level recorded was ~8.1 m and the highest level recorded was 

~5.3mBGL (Table 2-2).  

 

Figure 2-5: Road cuts potentially requiring a consent. Refer to Table 1 for a description of cut depths and maximum 

expected drawdown. 

2.4 Hydraulic conductivity 

The wECBF soils and ECBF rock in areas of elevated topography, often have a perched (or series of 

perched) aquifers. The ECBF rock, whilst of generally low permeability is typically, though not always, of 

higher permeability than the wECBF, due to the movement of groundwater primarily occurring through 

bedding plane partings and structurally controlled joints and fractures (AECOM, 2025).  

Table 2-4 presents typical hydraulic conductivity values determined by AECOM (2025) from slug tests 

carried out in 2023. 
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3 SITE HYDROLOGY 

In the northern section of the Project, located between the Southern Motorway and west of Tōtara Park, 

the road passes through an urbanised area where there are no permanent streams or open water 

courses. In this area, stormwater is managed through piped watercourses. 

To the north and east of Tōtara Park, the road alignment traverses a series of ridges that act as surface 

water divide between the northern and southern catchments of the Project extent (Figure 3-1). The 

ridgeline to the north and northwest of Tōtara Park sits at ~100 to ~120 mRL. Rainfall runoff flows down 

these ridges as overland flow paths, which are classified as ephemeral streams.  To the south and 

southeast of Tōtara Park, overland flow paths become permanent streams at ~80 to ~85 mRL.  

According to Auckland Council, overland flow paths become permanent rivers further downstream in the 

catchment, where they form the primary channels for continuous surface water flow throughout the year 

under normal seasonal rainfall conditions for the Auckland Region. Groundwater may discharge to 

permanent streams when there is a hydrologic connection between the stream bed and the aquifer 

formation, and in these areas some of stream baseflow will be sourced from groundwater. 

To the west of Cheesman’s Bush, there is a permanent stream crossing the road alignment (under a 

project bridge). This stream flows from the NE to the SW. 

In addition to ephemeral and permanent streams adjacent to the road alignment, several wetlands have 

been identified both along the ridgeline and in adjacent areas. These wetlands are situated within overland 

flow paths, suggesting they are unlikely to be sustained by groundwater sources. 

Figure 3-1: Ephemeral streams and rivers to the north of Totara Park 
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6 ASSESSMENT OF EFFECTS 

This assessment of effects considers potential drawdown and settlement due to project excavations as 

well as potential flow depletion (or diversion) from nearby streams and wetlands. The assessment focuses 

on project sections where deep cuts or drains are proposed (Figure 2-5). In the southern portion of the 

Project (Alfriston end) groundwater is relatively shallow but no dewatering will take place at this location.  

6.1 Identification of potential effects 

186-200 Redoubt Road 

The maximum cut depth at this location is 3.1 mBGL (Table 5-1), while the lowest recorded groundwater 

level is 4.5 mBGL, which coincides with the base of the piezometer screen (DH103, Figure 2-3). It is noted 

that the groundwater level may have dropped below 4.5 mBGL on several occasions, as it fell beneath the 

screen level. Given that the groundwater level is at least 1.4 m below the finished road surface, no 

drawdown below a summer low level is expected to be induced by the road or any retaining walls at this 

location. Whilst seasonal (winter) interception of groundwater will occur, groundwater levels in the 

surrounding area will remain within their natural seasonal range. 

Temporary over-excavation may occur during construction. Although pavement thickness data is 

unavailable, it is assumed that over-excavation to accommodate the road base will not exceed 1.4 m.  

As no drawdown below the summer low groundwater level is expected at this location, no groundwater 

impacts are anticipated. 

Murphys Road cut 

The maximum cut depth at this location is 8.7 mBGL (Table 5-1), and the lowest recorded groundwater 

level is 9.5 mBGL (DH506). As this level was measured in July 2025, it is a value recorded during a period 

of high groundwater levels in winter. Other piezometers at this location are DH507 and DH505 with 

groundwater levels also measured in winter and corresponding to 12.7 mBGL and 6.8 mBGL. DH507 is 

located where the maximum cut is projected, on the opposite side of the road from DH506. DH505 is 

located within metres of Redoubt Road, and no cut is projected at this location i.e. the deeper water level 

in DH507 is considered the most relevant for assessing the cut. 

Figure 6-1 shows the location of Section A and Figure 6-2 shows the current road design elevations as 

well as geology and the piezometric surface inferred from groundwater level measurements in June and 

July 2025. This figure shows that the groundwater level is below the finished road surface, or any drainage 

associated with retaining walls. At the maximum cut depth, adjacent to DH506 and DH507, the inferred 

high groundwater level is at least 0.8 m below the finished surface. Consequently, no drawdown is 

expected to be induced by the road or any retaining walls at this location.  

Temporary over-excavation may occur during construction. Although pavement thickness data is 

unavailable, it is assumed that over-excavation to accommodate the road base will not exceed 0.8 m. 

As no drawdown is expected at this location, no groundwater impacts are anticipated.   
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Figure 6-1: Plan showing proposed earthworks, existing retaining walls and piezometers. The plan also shows Section 
A, in the SW-NE direction, along the Murphys Rd cut. 
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Figure 6-2: Section A (SW-NE) showing the road design, geological units, and groundwater levels (as measured in June - July, 2025) at Murphys Road. The blue line represents the 
groundwater level and the black dotted line represents the road design. 
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286-310 Redoubt Road cut 

The maximum cut at this location occurs at CH13080 and has a depth of 8.3 m. At this location, the 

closest piezometer is DH106 which is on the projected road and has a seasonal low groundwater level of 

6.6 mBGL. DH511 is also close to the cut and has been completed at a similar depth to DH106. However, 

only one groundwater level measurement, measured on 31/7/2025, is available for DH511. This ‘winter 

high level’ is 3.5 mBGL and similar to the ‘winter high’ level of 2.7 mBGL for DH106.  

The potential for settlement is assessed based on ‘seasonal lows’ as any drop in water levels that is 

above the seasonal low is within the range of drawdown which is naturally experienced. Accordingly, the 

maximum drawdown at this location has been assessed based on the ‘seasonal low’ measured at DH106. 

Consequently, the maximum drawdown at this location is 1.7 m. The location of a cross section through 

Redoubt Road at this location is presented in Figure 6-3. A cross section showing the elevation of the 

finished road surface in relation to this groundwater level is presented in Figure 6-4. 

  

Figure 6-3: Plan showing the location of Section B as well as proposed earthworks, existing retaining walls and 
AECOM piezometers at the 286-310 Redoubt Road cut. 
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Figure 6-4. Section B (SW-NE) showing the road design, geological units, and groundwater levels (as measured in June - July 2025) at the 286-310 Redoubt Road cut. The blue 
line represents the groundwater level prior to road construction (slightly higher than the road finished surface), and the black dotted line represents the road design. 
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Consented water takes are at least 600 m from the cut. It is considered that given the low seepage and 

drawdown due to the road cut at this location, the works will not result in any adverse effects to the 

consented water takes. 

367 – 365 Redoubt Road 

The maximum cut depth at this location is 4.4 m, and this occurs at CH13825. The nearest piezometer, 

DH112A, is located at approximately 60 to 70 m southwest of the cut. In April 2021 (autumn period), the 

groundwater level recorded at this piezometer was 4.9 mBGL.  

Based on the groundwater level data from April 2021 and the maximum cut depth, no groundwater 

drawdown is expected at this location during the summer low period. Therefore, drawdown is likely to 

occur only during seasonal highs (winter), and settlement is not anticipated at this location.  

Cut to the west of Cheesman’s Bush bridge 

The maximum cut at this location occurs at CH14785 and has a depth of 8.3 m. At this location, the 

closest piezometer is DH527 which is on the projected road and has a groundwater level of 8.1 mBGL, 

measured in July 2025 (‘winter high’). The location of a cross section along this cut is presented in Figure 

6-5 and the actual cross section showing the road finished surface and the inferred groundwater level, 

estimated with July 2025 data, is presented in Figure 6-6.  

 
Figure 6-5. Plan showing proposed earthworks, existing retaining walls and AECOM piezometers west of 
Cheesman’s Bush bridge. 

Based on the July 2025 groundwater level data at location DH527 and the maximum cut depth, a 

drawdown of approximately 0.2 m is expected. Given that this represents a 'winter high' groundwater level, 

it is unlikely to result in any ground settlement at this location. However, drawdown at this location could 

result in seasonal diversion of groundwater that would otherwise discharge in the stream located to the 

east of Cheesman’s Bush. 

A numeric model (Appendix B) has been assembled to quantify groundwater diversion to the stream due 

to the cut, and considers both the cut itself and the loss of recharge due to the pavement. This model has 

indicated the groundwater discharge towards the down-gradient stream, over the width of the road, could 

be reduced by 25% relative to the baseline contribution. However, the road width (24 m) accounts for only 

a small proportion of the overall stream reach (450 m), and so this reduction represents less than 5% of 
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the total groundwater contribution to stream baseflow. This value is considered negligible, especially 

since this river will be predominantly rain-fed during winter due to overland flow discharges. The 5% 

reduction in groundwater discharge is unlikely to be detectable against natural fluctuations in stream flow. 

In summer (‘seasonal low’), the groundwater level is likely below the cut so no diversion would occur 

during this season. 

It is considered that given the low seepage and drawdown due to the road cut at this location, the works 

will not result in any adverse effects to consented water takes, which are at least 540 m from the cut.  
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Figure 6-6: Section showing the road design, geological units, and groundwater levels (as measured in June - July, 2025) west of Cheesman’s Bridge. The blue line represents the 
groundwater level and the black dotted line represents the road design. 
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There are no consistently applied common thresholds for assessing risk of damage to service pipes. 

Based on wider experience in the Auckland area, typical limits of 20 mm total settlement and 1:500 

differential settlement are often applied, with differential settlement along the length of the service 

providing the greatest risk to piped or jointed services. These limits have been adopted here but is noted 

they are much more conservative than O'Rourke & Trautmann (1982), who suggest that gradients steeper 

than 1:140 may result in damage to rigid pipelines greater than 200 mm in diameter. The water pipes 

listed in Table 6-3 have a total settlement of less than 1 mm and will have an associated differential 

settlement much flatter than 1:500, suggesting the risk of settlement induced damage is likely negligible. 

Regardless of the above, noting the proximity of the existing structures and services, a pre- and post-

construction condition survey is recommended to confirm the existing condition of these structures and 

services and provide a baseline against which any claims of project related damage can be objectively 

assessed.  

It is noted that in other project cuts where no settlement will occur, there are a few water pipes crossing 

the actual road cut. These include the buried PVC-U water pipe at 190-200 Redoubt Road and the 

distribution lines for the CLS buried Manurewa 1 Watermain and Waikato 1 Watermain.  These pipes will 

be replaced and relocated as part of project works therefore monitoring is not considered necessary. 

7 CONCLUSION 

Based on our assessment of the road cuts for the Project, we consider the potential adverse effects 

related to groundwater drawdown or diversion to be low. 

We have identified four road cut sections that, due to their depth, could potentially intercept groundwater 

and induce some dewatering. However, in most cases, the summer groundwater level is at or below the 

finished road surface. Therefore, the likelihood of adverse effects from dewatering during road operation 

to be negligible. Given the permanent nature of the road, we have assessed long-term effects where 

excavations extend below the groundwater level, as the Project does not meet the AUP Permitted activity 

standards. 

At the 186-200 Redoubt Road, Murphy’s Road, and 367-375 Redoubt Road cut sections, groundwater 

levels are below the excavation depths, even when accounting for temporary over-excavation to install 

road pavement. As such, we do not expect any dewatering or associated adverse effects at these 

locations. 

The road cut at 286-310 Redoubt Road intercepts the groundwater level. We have assessed the 

maximum drawdown at this location to be approximately 1.7 m, which meets the Permitted activity 

standards for diversion but any seepage into the cut will be permanent and so cannot meet the Permitted 

activity standards for take. Our analysis indicates that settlement at the cut is likely to be less than ~3 mm, 

with both drawdown and settlement effects diminishing rapidly away from the cut. We do not expect any 

significant adverse effects on nearby dwellings or services (e.g., buried water pipes), even when 

considering temporary over-excavation. 

Some buried services, such as water mains, will require rerouting during construction. An indicative route 

will be provided once detailed design has been issued and in consultation with the service providers. We 

expect this rerouting will be agreed with the network utility operator and will include adequate protection 

against potential settlement such that monitoring is not required. 

Permanent streams are located at least 250 m from the cut, and at much lower elevations such that 

stream depletion will not occur. However, based on groundwater modelling we estimate that some 

potential diversion of groundwater could occur but will be minimal, less than <5% reduction in groundwater 

reporting to streams. As these streams are primarily rain-fed, the road cut will not result in a material or 

measurable reduction in groundwater discharge or in-stream flows. 

We have also assessed the road cut west of Cheesman’s Bush and do not expect any significant 

drawdown or settlement effects. The estimated diversion of groundwater to the stream east of the cut is 

approximately <5% during winter, which we consider negligible, especially given the stream is 

predominantly rain-fed during that season. No diversion is expected in summer, as groundwater levels are 

likely to be below the cut. 
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We anticipate that given the low levels of seepage and drawdown associated with any of the road cuts, 

there will be no adverse effects on consented water takes in the vicinity of the project.  

Should there be any significant changes to the construction methodology such as alterations to road 

alignment, excavation depth, drainage design, or finished surface levels, this assessment will need to be 

revisited, as such changes could result in higher drawdown and settlement values than currently 

predicted. 

In summary, we consider the potential groundwater effects resulting from the construction of this project to 

be negligible to low. 
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APPENDIX A STATEMENT OF QUALIFICATIONS AND 
EXPERIENCE AND CODE OF CONDUCT 
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I hold a Master of Engineering (Natural Resources) from Lincoln University, which I completed in 2003, 

and a PhD in Civil Engineering (Environmental) from the University of Canterbury, completed in 2007. I 

have approximately 20 years of experience in hydrogeology, including around 15 years working as a 

consulting hydrogeologist. Over this time, I have undertaken groundwater investigations and 

assessments, data analysis and interpretation, and prepared technical reports to support development 

and infrastructure projects across New Zealand and Australia. 

Since 2021, I have been working in New Zealand for Beca Limited New Zealand Ltd, and prior to that, I 

worked for Jacobs New Zealand Ltd from 2015. I am a member of the International Association of 

Hydrogeologists (New Zealand branch), and I served as President of the chapter from 2022 to 2025. 

Recent relevant projects I have contributed to include: 

• Peer review work for Auckland Council, assessing development applications involving excavation and 

dewatering activities (2021–2023). 

• Co-authoring a report and assisting with Section 92 responses for the Warkworth to Wellsford Project, 

assessing potential groundwater related environmental issues associated with the project designation 

(NZTA, Auckland, 2017). 

• Leading and co-authoring the Groundwater Assessment Report for the Westhaven Booster Pump 

Station (2021). 

• Authoring a report and assisting with Section 92 responses for the North Harbour 2 Watermain project 

(Watercare Services Ltd, Auckland, 2015). 

I have read the Code of Conduct for Expert Witnesses contained in the Environment Court Practice Note 

2023, and I have complied with it in preparing this report. I confirm that the issues addressed in this 

assessment fall within my area of expertise, and I have not omitted any material facts known to me that 

could alter or detract from the information presented. 

 

 

 

Mauricio Taulis 

August 2026 
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APPENDIX B GROUNDWATER MODELLING 

Approach for Groundwater Assessment 

The purpose of this Appendix is to quantify the potential groundwater effects associated with two project 
cuts: Section B-Redoubt Road and Section E – West of Cheesman’s Bush. The Project cuts have been 
assessed against the Auckland Unitary Plan (AUP), Chapter E7) rules in the main body of the NZTA 
Groundwater Assessment report (2025) to inform the consenting process. In addition, the potential 
groundwater effect to nearby wetlands and surface water bodies has also been evaluated. 

Based on the evaluation of the Project’s activity status under Chapter E7, a further groundwater 
assessment was undertaken for the cuts where the Permitted activity standards for groundwater cannot 
be met. Consequently, two 2D sections were modelled to assess potential groundwater effects at these 
locations: Section B located, at 286 – 310 Redoubt, and Section E, that covers the excavation west of 
Cheesman’s Bush. See Figure 1 below. 
 

 
Figure 1: Locations of Sections B and E modelled with SeepW. 

2D Groundwater Modelling 

Model Code and Software 

The groundwater flow models were developed using SEEP/W 2D module within the GeoStudio 2025.1.0 

suite designed for modelling 2D groundwater flow in a porous environment. SEEP/W uses finite element 

analysis to simulate saturated and unsaturated flow conditions.   

As 2D SEEP/W models cannot consider flow in three dimensions, the 2D model tends to overestimate 

magnitude and extent of drawdown (i.e. resulting in conservative drawdown extents and magnitudes). 

Conversely the model may underestimate inflows to road cuts; however, the models have been aligned to 

represent the primary flow direction and as inflows are expected to be relatively small regardless, and 
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Modelling Results 

Groundwater drawdown at 286 – 310 Redoubt Road 

Section B models the deepest part of the proposed cut between 286 – 310 Redoubt Road. The simulation 

results indicate a maximum groundwater drawdown of approximately 1.3 m at both the southwest and 

northeast edges of the cut (Figures 2 and 3). The drawdown effect diminishes with distance, reducing to 

less than 1.0 m within 26 meters from the southwest excavation boundary and 42 meters from the 

northeast boundary. These results suggest a relatively localized impact near the cut face. 

Beyond the immediate vicinity, the model predicts a broader zone of influence with very small drawdown 

effects. Groundwater drawdown is estimated to reduce to less than 0.5 m at a distance of ~150 m to 190 

from the cut. 

 

Figure 2: Modelled long term groundwater level due to the proposed road cut at 286 – 310 Redoubt Road (section B). 

 

Figure 3: Close up of modelled long-term groundwater due to the proposed road cut at 286 – 310 Redoubt Road. 

Figure 4 below presents the predicted drawdown profile relative to distance from the excavation. 
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Figure 4: Simulated drawdown from the base of the excavation. 

Potential diversion to Cheesman’s stream 

Section E covers the excavation west of Cheesman’s stream (Figure 5). Anticipated drawdown during 

winter is estimated to be less than 20 cm, however drainage of groundwater into the excavation combined 

with reduced rainfall infiltration along the road could potentially divert part of the groundwater flow away 

from the down-gradient wetland and stream. 

 

 

Figure 5: Modelled long term groundwater level due to the proposed road cut at Cheesman’s stream 

The model suggests that the groundwater discharge towards the down-gradient stream, over the width of 

the road, could be reduced by 25% relative to the baseline contribution. However, the road width (24 m) 

accounts for only a small proportion of the overall stream reach (450 m), and so this reduction represents 

less than 5% of the total groundwater contribution to stream baseflow. 

It is important to note that this is the groundwater component of stream baseflow only, which is likely to be 

very small compared to instream flow from upgradient and overland flow / stormwater run-off.  The 5% 

reduction in groundwater discharge is unlikely to be detectable against natural fluctuations in stream flow. 

Nevertheless, stormwater drainage is also designed to capture this groundwater seepage and to redirect it 
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into a gully located immediately south of the cut, which may potentially contribute to flows in the eastern 

stream. 

Applicability Statement  

This model was prepared by Beca Limited for informational purposes and is based on a simplified 

stratigraphic interpretation. It has been provided to AECOM/ NZ Transport Agency Waka Kotahi and is 

solely for their use and reliance. Any use or reliance by any person contrary to the above, to which Beca 

Limited has not given its prior written consent, is at that person’s own risk and Beca Limited shall have no 

liability for such use.  

Should you be in any doubt as to the applicability of this model, and/or encounter materials on site that 

differ from those interpreted herein, it is essential that you discuss these issues with the authors before 

proceeding.  
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APPENDIX C SETTLEMENT CALCULATIONS 

Settlement Calculations, AECOM September 2025. 

Below are the soil properties and ground profile used (based on DH106, closest to the excavation). 

Distances in the spreadsheet start at the centre of the excavation/road alignment.  

 

  







