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5. METHODOLOGY FOR THE GROUNDWATER ASSESSMENT 

WGA understands that further geotechnical investigations will be undertaken at the site. WGA proposes 
close collaboration with geotechnical specialists to ensure geotechnical investigations can also be used to 
inform understanding of the site’s hydrogeology. 

WGA have been involved in modelling groundwater effects for the recent excavations for nearby residential 
developments, Rotokauri Greenway and Gordonton Retirement Village. The information gained at these 
nearby sites will be applied to the assessment. In addition, WGA staff have been highly involved in 
reviewing groundwater effects of the Waikato Expressway – Hamilton Section. 

5.1  Earthworks and Stormwater Network 

WGA proposes collaborating closely with geotechnical specialists and design engineers to build upon current 
groundwater knowledge and provide guidance for additional testing of the local hydraulic properties. Once the 
underlying local soil hydraulic properties are ascertained WGA will then be able to assess the potential 
mounding effects of any planned soakage systems within the stormwater management network. Given the 
high groundwater levels and expected low permeability of the shallow soils, WGA proposes using the 
MOUNDSOLV software package developed by HydroSOLVE to assess potential groundwater mounding 
effects of the planned soakage systems. 

Additionally, once local soil hydraulic properties are ascertained the potential dewatering effects of any 
construction activities that require the excavations below the water table can be assessed. WGA proposes 
to use a combination of analytical tools such as trench models and pit models to assess temporary and 
long-term groundwater drawdown as a result of any construction activities that require excavations below 
the water table. Additionally, WGA can build upon these models to undertake  
2D finite element groundwater modelling if deemed required for excavations conducted in sensitive areas. 

Once mounding and groundwater drawdown risk has been analyzed, WGA propose that a monitoring plan 
will be developed to ensure any potential groundwater drawdown or mounding linked to potentially significant 
impacts can be detected and mitigated before these impacts arise. 

Building upon this monitoring plan, mitigation measures will be developed and documented so that they 
may be put in place to reduce any calculated groundwater drawdown at the site both during the 
construction period and following completion of the earthworks, including for example: 
• Design, installation and monitoring of groundwater level measurement systems. 
• Options to modify dewatering systems to reduce the magnitude and extent of groundwater 

drawdown. 
• Optimize pumping rates and incorporate transient adjustments in pumping rates. 
• Reduction in hydraulic connections between groundwater and surface water bodies to reduce the 

effects of drawdown in sensitive areas. 

5.2 Drinking Water Supply 

In order to construct the required groundwater supply bores for the development WGA proposes to use the 
following workflow for each of the bores: 

Gather Background Site Information 

• Carry out a desktop survey of the site to establish local lithological information and identify any 
factors that may affect, or be affected by, the proposed groundwater take. Whilst there are currently 
two shallow bores on site, it is unlikely these will provide enough water to supply the new 
development. 

Drill Pilot Bore 

• Drill a 75 mm pilot bore to inform the precise depth that the test bore and production bore will target. 
• Collect and record underlying lithology. 
• Determine from the underlying stratigraphy if the site is suitable or if another location is needed. 
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Construct Test Bore 

• Drill a 100 mm test bore and carry out a production test. 
• Collect a water sample during the production test and have it analysed. 
• Decide if the target aquifer can provide the desired water volumes and quality or if the bore needs to 

be drilled into a deeper aquifer. 

Construct Production Bore 

• Drill and construct a production bore close to the test bore. The diameter of the production bore will 
be determined based on pump and water requirements. 

• Undertake a stepped rate and constant rate pumping test on the production bore. 
• Analyse the pumping test data and carry out forward projections to assess the effects of operating 

the production bore. 

5.3 Onsite Wastewater Treatment and Disposal Infrastructure 

WGA proposes to assess the effects of the planned wastewater treatment and discharge facilities by 
undertaking attenuation modelling using microbial removal rates documented in Pang (2009). WGA 
proposes to use E. coli and rotavirus in the attenuation modelling as these are less likely to be removed by 
natural attenuation compared to other pathogens. 

Once the groundwater quality risk from the wastewater treatment and discharge facilities have been 
assessed, WGA propose that a monitoring plan will be developed to ensure groundwater is not affected by 
any wastewater discharge. 

If excavations below the water table are required for the construction and operation of the wastewater 
treatment and disposal infrastructure, WGA will assess these using the same methods proposed for the 
dewatering associated with the stormwater infrastructure and detailed in Section 5.1. WGA propose that a 
similar groundwater monitoring plan will be developed to ensure any potential groundwater drawdown or 
mounding linked to potentially significant impacts can be detected and mitigated before these impacts 
arise. 

6. CONCLUSION 

Based on WGA’s experience and the information available to date, including regional hydrogeological data, 
site-specific assessments, and comparable nearby developments, there is no indication of any significant 
constraints that would prevent the proposed development from proceeding under a fast track consenting 
process. 

The potential effects on groundwater, such as drawdown during construction dewatering, mounding from 
soakage systems, and impacts from on-site wastewater discharge, are generally understood and can be 
appropriately managed. 

WGA considers that the potential adverse effects on the surrounding groundwater and surface water 
environment can be managed to an acceptable level. 

7. QUALIFICATIONS AND EXPERIENCE 

7.1 Clare Houlbrooke – Principal Hydrogeologist, Project Director 

Clare is a Principal Hydrogeologist (BSc, MSc (Hons) Earth Sciences) with more than 20 years’ experience 
in hydrological resource investigations. Clare’s focus is sustainable management of groundwater resources 
and connected surface water systems. Clare has worked in two regional councils as a Groundwater 
Scientist over a nine-year period, and as a consultant has continued to support regional councils with the 
review of groundwater-related resource consent applications, including reviewing the groundwater effects 
of the recently completed Waikato Expressway. Clare has been based in the Waikato for 11 years and has 
in-depth knowledge of the local hydrogeological conditions. She has prepared and presented evidence in 
regional council resource consent hearings and in Environment Court as an expert witness. 
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7.2 Brett Sinclair – Senior Principal Hydrogeologist, Project Reviewer 

Brett is a Principal Hydrogeologist (BSc, MSc Geology) with more than 30 years’ experience in 
hydrogeology, geology, water management, water quality assessment and environmental effects 
mitigation. He specialises in the evaluation, utilisation, management, and protection of groundwater 
resources and groundwater-dependent surface water resources. Brett provides specialist hydrogeological 
support for geotechnical assessments, including major civil infrastructure projects. He has undertaken 
numerous peer reviews of applications for site dewatering and infrastructure construction projects on behalf 
of regulatory authorities. 

7.3 Catherine Howell – Senior Hydrogeologist, Project Lead/Technical Assessments 

Catherine is a Hydrogeologist with a Masters in Groundwater Studies and over 15 years of experience in 
the United Kingdom, Australia and New Zealand. Catherine has gained experience in hydrogeological 
investigations through roles in both regulatory bodies and consultancy. Her hydrogeological assessment 
experience includes pump test analysis, regional-scale water assessments, water quality monitoring, and 
project management. Catherine has prepared a technical assessment of effects for other nearby 
construction works within the Rotokauri development area, including effects of dewatering and soakage. 
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Yours sincerely, 

 
Catherine Howell 
Senior Hydrogeologist 
WALLBRIDGE GILBERT AZTEC  





Where moisture determination has been performed, results are reported on a dry weight basis.

Test results reported relate only to the samples as received by the laboratory.

<: less than.
>: greater than.

Unit Description

°C Degrees Celsius
g CaCO3/m3 Grams of calcium carbonate per cubic meter
g eqv. CaCO3/m3 Grams equivalent to calcium carbonate per cubic meter
g/m3 Grams per cubic metre
MPN/100mL Most Probable Number per 100 millilitres
NTU Nephelometric Turbidity Units
pH pH
uS/cm uS/cm

LOR: Limit of Reporting (detection limit).
CAS Number: CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.Key:

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

General Comments

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

ø: ALS is not IANZ accredited for these tests.
^: This result is computed from individual analyte detections at or above the level of reporting.
~: Indicates an estimated value.

Workorder Comments

Samples were collected by yourselves (or your agent) and analysed as received at ALS NZ (or at the subcontracted laboratories, when applicable). Samples were in acceptable condition unless otherwise noted on this
report.
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Analytical Results

(Matrix:  WATER)
Sub-Matrix:  CLEAN WATER

Client Sample ID BORE F
----

BORE N
---- ---- ---- ----

Client Sampling 
date / time 30-Jan-2026 09:00 30-Jan-2026 09:05 ---- ---- ----

Compound CAS Number LOR Unit NH2600420-001 NH2600420-002 ---- ---- ----

Result Result ---- ---- ----

Alk_W: Alkalinity
Alkalinity ---- 1 g CaCO3/m3 71 57 ---- ---- ----

Ani_W: Anions by Ion Chromatography
Chloride 16887-00-6 0.5 g/m3 26.9 17.2 ---- ---- ----

Sulfate 14808-79-8 0.15 g/m3 70.7 46.0 ---- ---- ----

ATemp_W
ø Temperature as Received ---- 0.1 °C 21.6 21.6 ---- ---- ----

EC_W: Electrical Conductivity
Electrical Conductivity ---- 10.0 uS/cm 384 333 ---- ---- ----

EcoMPN_W: E.Coli MPN
E.coli ---- 1 MPN/100mL <1 7 ---- ---- ----

Hardness_Calc: Hardness

Total Hardness ---- 0.05 g eqv. 
CaCO3/m3

94.3 81.6 ---- ---- ----

HMTR_W: Elements in Water (Total Recoverable)
Arsenic 7440-38-2 0.0005 g/m3 0.0020 <0.0005 ---- ---- ----

Boron 7440-42-8 0.005 g/m3 0.043 0.023 ---- ---- ----

Calcium 7440-70-2 0.05 g/m3 18.1 17.8 ---- ---- ----

Copper 7440-50-8 0.0002 g/m3 0.0030 0.0030 ---- ---- ----

Iron 7439-89-6 0.005 g/m3 7.00 0.028 ---- ---- ----

Lead 7439-92-1 0.00005 g/m3 0.00036 0.00026 ---- ---- ----

Magnesium 7439-95-4 0.01 g/m3 11.9 9.04 ---- ---- ----

Manganese 7439-96-5 0.0005 g/m3 0.908 0.0128 ---- ---- ----

Potassium 7440-09-7 0.05 g/m3 25.9 32.7 ---- ---- ----

Sodium 7440-23-5 0.01 g/m3 22.4 15.0 ---- ---- ----

Zinc 7440-66-6 0.003 g/m3 0.060 0.012 ---- ---- ----

NO3NFIA_W: Nitrate as N by Calculation
Nitrate as N 14797-55-8 0.002 g/m3 0.294 6.64 ---- ---- ----

pH_W: pH in Water
pH ---- 0.01 pH 6.84 7.15 ---- ---- ----
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Analytical Results

(Matrix:  WATER)
Sub-Matrix:  CLEAN WATER

Client Sample ID BORE F
----

BORE N
---- ---- ---- ----

Client Sampling 
date / time 30-Jan-2026 09:00 30-Jan-2026 09:05 ---- ---- ----

Compound CAS Number LOR Unit NH2600420-001 NH2600420-002 ---- ---- ----

Result Result ---- ---- ----

TCMPN_W: Total Coliforms CFU
Total Coliforms ---- 1 MPN/100mL <1 340 ---- ---- ----

TDS_Calc: Total Dissolved Salts
ø Total Dissolved Salts ---- 2 g/m3 257 223 ---- ---- ----

TDS_W: Total Dissolved Solids
Total Dissolved Solids ---- 3 g/m3 279 239 ---- ---- ----

Turb_W: Turbidity
Turbidity ---- 0.05 NTU 51.8 0.16 ---- ---- ----
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Brief Method Summaries
Analytical Methods Method Matrix Method Descriptions

Alkalinity Alk_W WATER Samples analysed as received by potentiometric titration. (APHA 2320 B Online edition). Calculations calculated from pH and Total Alkalinity. 
(APHA 4500 CO2 D - Online edition).

Anions in Water Ani_W WATER Analysis by Ion exchange chromatography following sample filtration. (APHA 4110B - Online edition).

E.Coli (MPN) EcoMPN_W WATER Samples analysed by Enzyme substrate E. coli test using Colilert-18 in 97 wells. Incubated at 35°C for 18 hours. APHA 9223 B Online Edition.

Electrical Conductivity in Water EC_W WATER Samples analysed as received using a conventional conductivity electrode. (APHA 2510 B - Modified - Auto-titrator - Online edition). Resistivity 
is calculated from conductivity, 25°C.

Heavy Metals Total Recoverable in Water HMTR_W WATER Samples were analysed as received by the laboratory using ICP-MS following an acid digestion. In house procedure based on US EPA method 
200.8.

Nitrate as Nitrogen via Calculation NO3N_Calc WATER Calculated from oxidised nitrogen and Nitrite-N, measured colourimetrically by flow injection analysis. (APHA NO3- I. Online edition) - Result 
reported as Nitrate as nitrogen.

pH in Water pH_W WATER Samples measured as received using a conventional pH electrode. (APHA 4500 H+ B. Online edition).

Temperature Upon Arrival ATemp_W WATER Temperature taken upon arrival at sample receipt using an externally calibrated thermometer. 

Total Coliforms (MPN) TCMPN_W WATER Samples analysed by Enzyme substrate coliform test using Colilert 18 in 97 wells. Incubated at 35°C for 18 hours. APHA 9223 B Online 
Edition.

Total Dissolved Salts via Calculation TDS_Calc WATER Samples analysed as received using a conventional conductivity electrode. (APHA 2510 B - Modified - Auto-titrator - Online edition).EC value 
multiplied by constant of 0.67 to determine TDS (g/m3).

Total Dissolved Solids in Water TDS_W WATER Filtration followed by complete drying at 180°C. (APHA 2540 C - Online edition).

Total Hardness in Water via Calculation TotalHardness_Calc WATER

Result calculated from Magnesium and Calcium. (APHA 2340B - Online edition)

Turbidity in Water Turb_W WATER Samples analysed as received using a conventional turbidity meter. (APHA 2130 B Online edition - Modified).
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