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Dear Bryce, 

 

PRELIMINARY GROUNDWATER AND HYDROGEOLOGICAL ASSESSMENT REGARDING NEW 

INVESTIGATION TEST WELL 

DOUGLAS LINKS, 765 MUHUNOA WEST ROAD, OHAU 

 

1. BACKGROUND 

Grenadier Limited (the Applicant) have proposed to develop coastal land totaling 107 ha near the end 

of Muhunoa West Road, Ohau and construct a Links golf course.  The course will be called Douglas 

Links.  Critical to the project is water for irrigation of the course fairways and greens, along with water 

to establish landscaping and beautification of the property to establish it as one of the premier links in 

the country.  It is understood that the Applicant requires 1500 m3 to 2000 m3/day in order to irrigate 

38.76 to 51.68 ha comprising 18 greens, 36 tees and a practice tee with an estimated volume of 168,060 

to 224,806 m3/year.  The development will also include a clubhouse and accommodation facilities along 

with an Owners residence, carparking and maintenance sheds. 

No productive groundwater bores exist across the project site, and subsequently Neville Webb 

Welldrilling commenced water well drilling in October, 2020.  The Levin-based welldrillers have 

extensive expertise in constructing water bores in the area, and currently a deep Investigation/Test Well 

is being drilled on the property using cable-tool technology being best suited for the coastal sediment 

conditions. 

An earlier feasibility study completed in 2020 by Lattey Group (Lattey) identified potential groundwater 

resources from reviewing surrounding bore data provided by Horizons Regional Council (HRC).  The 

majority of the surrounding wells are screened across shallow brown sand and deeper blue and brown 

sand to depths ranging from 10 to 45.80 m bgl.  A deep gravel is also identified as a productive aquifer. 
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Note:  This report is provided for preliminary understanding of the aquifer tested only, and robust long-

term aquifer pump testing is required to verify any data analysis undertaken or commented on within 

this report.  That information can be provided at completion of the drilling and the project planners (Land 

Matters) say methods can ensure the overall objective to minimise potential adverse effects on the 

groundwater resource.  Appropriate conditions of consent or information provision can ensure the 

objective is met through the process.  

2. SITE INFORMATION 

The property is located off Muhunoa West Road, Ohau, across gently sloping to rolling coastal dunes, 

bound to the south by the Ohau River and coastline to the west.  The exploration Test Well is located 

centrally within the block.  The closest surface water feature is the nearby Ohau River which drains 

westward into the sea about 400 m south of the Test Well as shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Topo map showing project area off Muhunoa West Road, Ohau (Topomap nz) 

 

3. HYDROGEOLOGY 

The property lies centrally within the Horowhenua lowlands, across NNE-SSW-trending marine deposits 

formed sub-parallel to the western coastline north of Paekakariki.  The zone is elevated some 5 to 40 

m above sea level, and published geological and topographic maps clearly display the stable inland 

dune formations, and mobile coastal dunes oriented NW-SW, having been formed perpendicular to the 

coast by longshore drift (Begg and Johnston, 2000).  

Holocene beach deposits and marginal marine terraces mantle the project area, adjacent to alluvium 

deposited by the Ohau River that drains westward into the sea approximately 400 m to the south.  A 

review of bore logs from nearby wells revealed five bores within 1.5 km radius of the Test Well as 

displayed in Figure 2.  However, it is noted that there are no bores within 1 km of the project site, likely 

due to intensive development of flat land cropping and horticulture further to the east.  The bore log 

records reveal fine to medium brown sand aquifers particularly in the near-surface and shallow depths; 

with deeper coarse blue and brown sand aquifers; and a productive gravel aquifer identified in a nearby 

bore below 25 m depth.  

N 
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Figure 2. Map showing bores within a 4 km radius of the project area (Lattey) 

 

4. INVESTIGATION/TEST WELL SITE 

In November 2020, Neville Webb Welldrilling commenced drilling the investigation Test Well using a 

cable-tool rig which is suited to the sandy conditions (refer Figure 3).  The Test Well site is located 

approximately 400 m north of the Ohau River and 230 m west of the eastern boundary as shown in 

Figure 2. 

It is planned to drill the 150 mm diameter Test Well up to 100 m depth below ground level (bgl) 

dependent upon subsurface conditions.  The cable-tool drilling rig is used to ensure detailed formation 

location identification and accurate sampling, which allows a comprehensive bore log to be generated 

(Neville Webb Welldrilling, 2020).  The bore log completed to date is included as Appendix A which 

reflects current well drilling and formation identification. 

The static water level (SWL) is recorded when a water-bearing formation is penetrated and identified; 

and a water quality sample has been collected and analysed by Hill Laboratories (refer Appendix B).  

The results should be compared to the NZ Ministry of Health Drinking Water Standards. 
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Figure 3. The Neville Webb Welldrilling cable-tool rig drilling the investigation Test Well.  View 

southwest toward the Ohau River, and coastline to the west. 
 

4.1 Preliminary Well Drilling Data (to 09.12.20) 

Well drilling results to 9 December 2020 indicate the bore penetrated a series of sand zones to 67.90 

m depth, with medium brown sand from the surface to 12.00 m depth.  Below this, zones of 

predominantly medium grained, silty blue sand with some clay layers and shell material are present to 

67.90 m depth.  A brown clay layer with peat and wood was logged from 48.70 to 49.10 m bgl, and it is 

noted that the base of the current depth (67.90 m bgl) included traces of gravel.  It is planned that drilling 

will continue beyond 67.90 m bgl in order to intercept a deeper aquifer; however, any deeper well data 

are not yet available nor included within this letter report. 

Bore hole logging also identifies potentially productive strata during drilling and thus far, water bearing 

zones described as ‘Good’ are recorded at the following depths: 

• 21.10 – 44.90 m bgl:  blue, silty, fine to medium sand with traces of silty clay; 

• 44.90 – 48.70 m bgl:  blue medium sand with layers of very sandy clay; 

• 49.10 – 53.50 m bgl:  blue, medium sand; and, 

• 53.50 – 65.90 m bgl:  blue, medium/coarse with thin clay layers. 

A ‘Dry’ zone was also logged within the brown clay/peat later from 48.70 to 49.10 m bgl. 

The SWL recorded during drilling (no screen) to 03.12.20 is detailed as follows: 

• casing at 13.80 m depth bgl:   SWL = -11.65 m bgl 

• casing at 38.00 m depth bgl:   SWL = -13.38 m bgl 

• casing at 44.00 m depth bgl:   SWL = -10.80 m bgl 
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4.2 Preliminary Constant Flow Aquifer Pump Test 01 (26.11.20) 

Once the well reached the first significant water-bearing zone, a screen was installed from 35.90 to 

38.90 m depth in preparation for pump testing.  The screened interval is across a productive sand 

aquifer logged from 21.10 to 44.90 m bgl and described as blue, silty fine to medium grained sand with 

traces of silty clay.   

A short duration (360 min) constant flow pump test was completed on 26 November 2020 at a constant 

flow rate of 9100 l/hour (2.53 l/s), along with a 60-minute Recovery period.  The initial SWL for the well 

prior to pumping was recorded as -11.78 m bgl.  Both electronic (data logger) and manual water level 

data were collected during the pump test with the test results presented in Appendix C.    

 

5. PRELIMINARY TEST WELL AQUIFER PUMP TEST 01 ANALYSIS 

5.1 Background Aquifer Test Data 

The Lattey (2020) report identified six nearby wells, the pump test data for which provided detail on 

aquifer parameters and characteristics.  The aquifer pump test data for Bores 361021, 361041 and 

361051 provided transmissivity values of 23, 41 and 86 m2/day, respectively.  Although the values are 

low, the reported transmissivities are consistent with a sand aquifer. 

A review of the nearby Bore 361063 located to the south of the Ohau River was also completed by 

Lattey (2020).  The bore log revealed that the well produces from a gravel aquifer from 26.70 to 33.90 

m bgl overlain by cemented sand and silt to 22m bgl and peat and clay to 26.70 m depth.  The well 

recorded flowing artesian conditions with a SWL of +2.46 m above top of casing (toc) indicating a 

confined aquifer system.  A two-day aquifer pump test was conducted at a rate of 43.60 l/s with 

responses from an observation well located up to 400 m distant and indications of tidal flux suggesting 

a level of confinement.  The transmissivity value for the gravel aquifer was reported as 5200 m2/day, 

and storativity of 1.1E-4, with a relatively low leakage coefficient of K’/B’ of 1.3E-4.  The aquifer 

parameters suggest a highly transmissive, leaky confined aquifer.  Re-analysis using the aquifer test 

data by PDP, further quantified the potential for stream depletion and concluded that stream leakage 

was equivalent to about 5% of the pumped volume after 10 days’ pumping.  The impact of the leakage 

was determined to be minor under the One Plan (Policy 16-6) and below the threshold requiring 

management based on river flows and surface water allocation. 

5.2 Investigation Test Well Aquifer Pump Test 01 Analysis 

The manual and electronic logger water level data from the 360 min aquifer pump test were plotted as 

Residual Drawdown (m) against Time (mins), with the results presented as Figure 4.  The plotted data 

shows an immediate response in the water level to commencement of pumping with measurable 

drawdown of 11.18 m after 60 mins.  The drawdown steadied relatively quickly with a drawdown of 

11.22 m at 90 mins and 11.30 m at 240 mins where it approached stabilisation.  The maximum 

drawdown was calculated as 11.36 m at cessation of pumping after 360 mins. 
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Figure 4. Preliminary AQT Pump Test 01 Residual Drawdown v Time 

 

Analysis of the pump test results focused on the Recovery data which is considered a true reflection of 

aquifer conditions, as the pump is switched off and down-hole turbulence has ceased.  The data exhibits 

rapid recovery of the water level to within 5.98 m of the initial water level after 1 min of the pump 

stopping.  After 40 mins of Recovery time, the well has recovered to within 0.05 m of the initial water 

level, and 0.04 m after 60 mins of Recovery time. 

The preliminary Recovery electronic data is plotted using Aqtesolv (Duffield, 2007) software and the 

Theis (1935) solution for confined aquifers (the default recovery curve).  Initial analysis of the plotted 

data determines a range of transmissivity values from about 40 to 94.59 m2/day as displayed in Figure 

5.  The values are in line with those reported in the Lattey (2020) report, and correspond to that of a 

sand aquifer.  It is considered that the higher value reflects a relatively rapid (for a sand aquifer) 

Recovery once the pump is switched off.  The full Aqtesolv (Duffield, 2007) analysis Recovery graph 

using the Theis (1935) solution is presented in Appendix D.  

Although the preliminary pump test flow rate of 2.53 l/s is relatively low and the well drew down to a 

maximum of 11.36 m, the water level did approach stabilisation.  This suggests a relatively low aquifer 

transmissivity while pumping the well; although aquifer recharge presents a higher transmissivity value, 

suggesting recharge and possibly sustainability of the aquifer as tested. 
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Figure 5. Preliminary AQT Pump Test 01 AQTESOLV Recovery plot 

 

It is unknown what degree of leakage occurs within the aquifer without comprehensive aquifer testing.  

Although it is thought that a higher transmissivity value would be apparent from analysis and 

interpretation of the Recovery data should aquifer recharge be highly hydraulically connected to surface 

water.  Although the highest transmissivity value determined during the later time Recovery data (as t/t’ 

approaches 1) is 670 m2/day. 

The gravel aquifer Bore 361063 located to the south of the Ohau River as discussed by Lattey (2020) 

reported a transmissivity value of 5,200 m2/day; yet analysis of the data and stream depletion 

calculations determined that leakage was minor when pumping at 43.6 l/s (Lattey, 2020).  It is 

considered here that pumping the Douglas Links Test Well at a rate of 2.53 l/s may also result in minor 

stream depletion potential, due to likely aquifer confinement and relatively low aquifer transmissivity. 

However, the planned continuation of bore drilling to greater depths is likely to provide additional aquifer 

data to ensure the objective can be achieved.  Of course, there is a risk the data may not support such 

an outcome, but appropriate planning methods can be employed to manage that risk and the Applicant 

understands that the approach.  

6. DISCUSSION 

Given the information presented for Bore 361063, the Lattey Feasibility Report (2020), and coupled 

with the interim aquifer test results determined from the Test Well to date, it is inferred that effects on 

groundwater are likely to be minor.  The drilling and testing to date are consistent with the geology and 

groundwater assessments in those documents.  However, at Douglas Links there is a need for 

continued drilling, testing and modelling followed by monitoring to confirm or otherwise that conclusion.  

The planning process will need to make provision for this recommended testing, modelling, and then 

monitoring post-consent, to manage potential effects of the water resource.     
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Report Limitations 

This letter report is written based on conditions as reported by third party contractors at the time of the desktop study, and 

there is no interpretation made on potential changes that may occur across the site or be reported incorrectly.  Subsurface 

conditions may exist across the site that are not able to be detected or revealed by the investigation within the scope of the 

project, and are therefore not taken into account in this report. Furthermore, statements included within this letter report are 

assumptions made for the purposes of providing preliminary interpretations of well drilling to date.  It is noted that robust pump 

testing should be completed to verify the interpretation of data analysis and views contained within this report.   

http://www.hbrc.govt.nz/


 

9 

 

 

 

 

 

 

 

APPENDICES 

 



 

 

 

 

 

 

 

 

APPENDIX A 

Investigation Test Well 

Bore Log (to 09.12.20) 

(Neville Webb Welldrilling, 2020) 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

APPENDIX B 

Water Quality Testing 

(Hill Laboratories, Hamilton) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

APPENDIX C 

Test Well Short-Term Constant Flow 

Aquifer Pump Test 01 

(26.11.20) 

 

Screened Interval:  38.90 m to 39.40 m bgl 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

APPENDIX D 

Recovery Data Analysis using Aqtesolv (Duffield, 2007) 

and the Theis (1935) Solution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


