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1.

Introduction

1.1.

Executive Summary

Water

Water supply and wastewater disposal has been designed to service the New Zealand Comfort Group Limited
Foam Factory as part of the Sleepyhead Estate development at Ohinewai in the Waikato. Allowance has been
made in order to provide servicing to the rail siding area should their be a future requirement for water and
wastewater servicing. This memo has been prepared to support an application for Resource Consent under
the Covid-19 Fast Track Legislation for the Foam Factory (Stage 1) and Rail Siding (Stage 2) and describes
the design parameters and proposed network functioning for water supply and wastewater disposal. This
memo does not include firefighting water supply design, which is a separate system and is addressed
separately by others.
The design flows have been estimated from industry standard loading rates for factory developments and
checked against the Watercare Code of Practice for Land Development and Subdivision, November 2019
(COP) and GD-06 On-site Treatment Standards. For Phases 1 & 2 of the factory it is proposed that on-site
solutions are utilised. Future phases of the factory shall connect to the public network once it is available.
Two on-site water sources are proposed; the primary being a rain tank capturing roof runoff and the
secondary an existing bore supply. The water supply will be treated to potable standard and reticulated via
a pumped network. The wastewater will be disposed of in an existing BioCycle Wastewater Treatment System
and a dripper field. The wastewater will be pumped from the factory utilising a low pressure sewer system to
the BioCycle.
The reticulation networks have been designed so that they can be incorporated into the final completed
factory development and connected to a public network via commercial connections. They include blank
ends and take off tees that will later form connections to the future factory network. A ring main of the LPS
network shall be provisioned within the Rail Siding, however it is not currently anticipated that wastewater
connectivity will be required within this area.

1.2.

Factory Description

The factory consists of five buildings, ancillary structures and associated hardstand areas which make up
the foam factory component of the bed factory process. There are construction site offices already in place
for use during the construction process and may remain as offices until the final office is constructed as
part of a later construction stage. It is anticipated that water and wastewater will be limited to staff use on
site and will not be required as part of the manufacturing process.
The factory will be delivered in a series of phases, with anticipated worker numbers at 15 for Phase 1 and
50 total for Phase 2. There is currently no proposed structures within the rail siding area that would require
water and wastewater connections, however provision shall be made for future facilities.
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1.3.

Existing Infrastructure

There is no public infrastructure available for water or wastewater nearby the development presently. For
Phases 1 and 2, it is proposed that the factory be serviced utilising the existing bore supply, rainwater tanks
and a BioCycle Wastewater Treatment System recently installed for the construction site offices.
It is anticipated that a connection will be available when the wider development comes online either as an
interim solution or as part of the Mid Waikato Servicing Strategy. When this is available, the Biocycle
system will be decommissioned.
It is proposed that the factory reticulation network is sized based on public system requirements to enable
this future connection, however initial usage is based on the on-site treatment standards.

1.3.1.

Water Supply Bore

The existing bore is located adjacent to the 82 Lumsden Road site entrance. This has been developed by
DrillForce and has an assessed capacity of 2.2 l/s. Based on this, it has capacity to supply up to 192 m3/day
if required. Under permitted activity this is limited to 15 m3/day.
A copy of the bore’s details has been included in Appendix A.

1.3.2.

BioCycle Wastewater Treatment System

A BioCycle Wastewater Treatment System utilising submerged aeration filtration has been installed for the
construction site office and it is intended to be utilised for Phases 1 & 2 of the factory. The system has
been designed with a capacity of 50 people at 40 l/p/day based on on-site treatment standards.
The BioCycle system includes a 6000 l primary tank, a 2000 l anoxic chamber, a 3000 l aeration tank, a 1200
l clarification chamber, a 1000 l pump out chamber, and a 500 lineal meter dripper field.
This has been installed and certified under the WDC Building Consent BLD0245/20. A copy of this consent
and design details for the BioCycle system have been included in Appendix C.

1.4.

Wider Development

The proposed future Sleepyhead Estate is a mixed-use masterplanned community proposed to be located
on a site adjacent to the Waikato Expressway (Stage Highway 1) and the North Island Main Trunk Rail Line.
Ambury Properties Limited (APL) are the property holding associate of the New Zealand Comfort Group
Limited (NZCG). APL has purchased property on the corner of Lumsden Road and Tahuna Road, Ohinewai
(Allotment 405, Lots 1 and 2 DPS 29288 and Lots 1-3 474347). The property is currently zoned Rural in the
operative Waikato District Plans and is expected to be rezoned as part of the Waikato District Plan
(decision pending).
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2.

Design Parameters & Assumptions

2.1.

Water Demand Rates

It has been confirmed by NZCG that the processes within the foam factory Phases 1 and 2 do not require
water supply and therefore the demand is based on usage by the staff. This includes common areas such
as a lunchroom and locker rooms with basins/toilets/showers.
It is anticipated that there will be external taps for irrigation use and internal taps for use in the foam
factory, however both these uses will be nominal, and not a regular demand. An emergency shower is
provided on the factory floor, but this will be used infrequently.
The per capita water demand has been assessed under two conditions, reduced usage and free usage. The
free usage rate has been taken as 65 litres/person/day (l/p/d), to allow for toilet flushing, shower use and
kitchen use. This is based on rates taken from Twort1 for Light industry and warehousing, cleaning and
sanitation use only. This agrees with the Watercare CoP value of 65 l/p/d. The reduced usage has been
taken as 40 l/person/d, based on the Waikato Regional Council onsite sewage disposal guidelines, that
reference the Auckland Council onsite wastewater disposal guideline GD06. This specifies the following for
Factory/Warehousing:

2.2.

Water Saving Reduction

It is proposed that for Phases 1 and 2 prior to a public connection being available, water saving measures
are implemented to reduce the demand/flows from 65 l/p/d as stated in the public standards to 40 l/p/d as
stated in the on-site treatment standards. This is approximately a 25% reduction.
Half flush fittings for the toilets and low flow shower heads can be used to limit the wastewater generated
to 70% of the unit rate given, i.e. the low flow fitting could achieve a 30% savings if implemented.
The water savings fixtures & requirements proposed for Phases 1 and 2 include:
▪

dual flush 6/3 L toilet cisterns

▪

shower flow restrictors

▪

low pressure aerator faucets

▪

front load/low water consumption water conserving automatic washing machines

▪

low-water use dishwasher

▪

no garbage grinders

▪

no baths

▪

all washdown/irrigation hoses don’t go to sewerage system

▪

fixed orifice flow control devices in all water use outlets or flow restriction valves to achieve the
following flow rates:
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o

Laundry faucets: 10 L/min

o

Kitchen faucets: 9 L/min

Twort’s Water Supply. 6th edition. D Ratnayaka, M Brandt, K M Johnson. 2009. Chapter 1.6, Table 1.6.

3

2.3.

o

Bathroom faucets: 6 L/min

o

Shower rose: 9 L/min

o

Washing machine: 11 L/min.

Wastewater Generated

The wastewater generated from the site is anticipated equal to the water supplied into the site. This will be
from toilet flushing, kitchen use and shower use with water saving devices fitted.

2.4.

Firefighting Demands

The sprinkler system and hydrant ring main will be pumped from three onsite firefighting reservoirs (800
m3 tanks) with a total volume of approximately 2,400 m3 to provide the required fire protection. The design
and sizing of the fire protection system has been undertaken by Holmes Fire and is not part of this water
supply analysis. Refer the Holmes Fire report “Sleepy Head Lumsden Road, Ohinewai Fire Protection
Concept Design Brief” (Ref:115656.00) and the Crossfire Fire Strategy Report provided in Appendix F.
The water in the reservoir does not have turnover requirements, however, it needs to be replenished with
potable water within 12 hours following a sprinkler discharge event to enable continuous fire protection.
The refilling requirement gives rise to a refill flow of 190 m3/hr or 53 l/s. This should be allowed for in the
design of the public system for the Mid Waikato Servicing Strategy.
Given the highly infrequent nature of the refilling demand, it is proposed that during the interim on-site
treatment phase of the development, that these tanks are replenished by:
▪

Use of treated water from the on-site treatment system (up to 815m3 could be available)

▪

Supply from Huntly or Te Kauwhata utilising water tankers (up to 160 trips at 15 m3 per tanker)

Suitable reservoir inlet camlock fittings will be provided along with hardstand for the tankers adjacent to
the firefighting reservoir and a connection and backflow protection from the potable water network will be
provided.

2.5.

Demand During Construction

2.5.1.

Construction Site Office

During the construction phase, bore water will be treated via an on-site system to private residential supply
levels provide potable water to the site office. This demand is anticipated to be maximum of approximately
2m3/day.
It is anticipated that this will be decommissioned when the final factory system is livened.
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2.5.2.

Dust Suppression

During earthworks activities, water is required for dust suppressant of the unstabilised earthworks areas.
The earthworks is likely to be staged so that no more than 6 Ha is open at any given time. Utilising a
maximum of 5mm/m2/day for dust suppression during dry and/or windy conditions, a maximum volume
300 m3/day is required for dust suppression.
It is proposed that the follow means of water supply are utilised:
▪

Bore water – Collection tanks will be provided at the bore prior to potable water treatment to
collect water for dust suppression. The bore can supply the full 192 m3/day based on the flow
rate it has been tested for, however any volume above 13m3 per day for dust suppression will
require a water take consent.

▪

Rainwater – collection tanks from the site office roof shall be provided to collect and store
rainwater for use as dust suppression. Following the construction of phase 1 of the foam factory,
the 800m3 tank provided for the factory will have limited additional supply available.

▪

Metered up-stands via tankers – to supplement the on-site sources, water from a public network
via a metered up-stand will be utilised for dust suppression.

2.6.

Rainwater Tank

The rain water tank shall be designed as part of detailed design to Waikato Regional Council and Waikato
District Council Standards based on the area of roofing within these stages of the factory. A preliminary
design as part of the Stormwater Management Plan (SMP) indicates that a tank of approximately 800m3
will accommodate rainwater reuse up to Phase 3 of the factory.
It is proposed that another 800 m3 tank is provided for rainwater reuse, to the same design details as the
sprinkler tanks.
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3.

Reticulation Overview

The water supply and wastewater reticulation is shown in Figure 1. The supply will be from roof runoff with
backup bore supply when it is dry. It will be stored in a rainwater tank to provide at least 2 days storage to
cater for mechanical failure of the source. The two day storage standard is from the WDC rainwater tank
standard for rural areas. The water will be treated to a potable standard and pumped through reticulation
for use in the factory.
Wastewater will be collected in a receiving sewer tank within the factory. From there it will be periodically
pumped out to the septic tank treatment system, and ultimately disposed of to land, via the dripper field. A
backup dripper field has been provided to allow continuous operation while the field is maintained.

Figure 1: Water Reticulation & Treatment Schematic
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4.

Water Source & Treatment

The primary source for water will be roof runoff from the factory. The roof will have a non-reactive coating
to eliminate unnecessary metals in the water. Downpipes will be arranged to collect approximately 32,000
m2 of roof area for Phases 1 and 2 and direct it to the rainwater tank, via a vortex separator to remove
gross solids. The collection system and tank will be fitted with an overflow, to direct flows to the
stormwater disposal wetlands when the tank is full.

4.1.

Rain Tank Supply

The water demands and sources for the supply are shown in Table 1. Rain tanks will provide the main
supply, with backup from the bores as required. Sizing of the rain tanks has been based on supplying over
a 20 to 30 day period without rain. The probable length of a dry period was established from the NIWA
publication “The Climate and Weather of Waikato”:2
Table 1: Water Demands
Phase

1
2
Future

Number
of
workers
15
50
500

Daily
demand
m³/d
0.975
3.25
32.5

20 day
Volume
m³
19.5
65
650

30 day
Volume
m³
29.25
97.5
975

Rainwater
storage
total m³
800
800
800

Bore water top
up to 30 day
volume m³
Nil
Nil
N/A3

Average
bore flow
l/s
Nil
Nil
N/A3

The proposed rain tank volume for the first three stages is 800 m³. As shown in Table 1, the rain tank will
supply the first two stages with no bore top up under normal weather conditions.
It is anticipated that additional water in the tank above the 30 day volume is drawn down slowly to the
wetland in accordance with the SMP so that suitable storage is available for the next rainfall event.

4.2.

Bore Supply

The existing bore located adjacent to the site entrance at 82 Lumsden Road provides a backup source of
water to provide resilience to the water supply stem. The bore will be pumped into the water treatment
system if required. The bore head shall be protected to Ministry of Health standards and is located 500mm
above the 100Yr flood level. Water quality test results from a well within 100m of the bore were taken in
August 2019, and are included in Appendix A. These give an indication of the expected water quality from
the bore, and indicate high iron, which is addressed below.
The bore supply capacity of 2.2 l/s and a permitted activity take of 15 m3/day is suitable to supply Stages 1
& 2 until a public connection is available.

4.3.

Water Treatment

A new private treatment plant is required to service the factory for potable water in advance of a
connection to the public supply. The water treatment train diagram is shown in Figure 2 and the parts
(stages) of that process are described below. Details of the process are given in Appendix B.

2

P R Chappell. The Climate and Weather of Waikato. NIWA Science and Technology Series #61.
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Vortex
Separator

Figure 2: Water Treatment Detailed Process
When the public water network is available for connection, this system may remain in use or be shutdown
and kept as a back up to network supply.

4.3.1.

Part 1 Treatment

Part 1 treatment varies based on the water supply, and once treated can be utilised for irrigation purposes.
4.3.1.1. Bore Supply
Due to the presence of heavy metals in the bore supply, this will be pumped into a softener prior to Part 2
treatment.
A strainer shall be provided to protect the softener/iron removal process from grit and sediment damage
directly from the bore supply. The softener/iron removal process will control the hardness and remove iron
and manganese. The process proposed (Kinetico from Davey Pumps, see Appendix B for details) has been
included between the bore and part 2 treatment to reduce the iron content from the bore, which can cause
a metallic taste and staining. This is an ion exchange system that uses pressure from the bore pump to
force the ion exchange, hence the pressure sustaining valve downstream of the softener system. The
activation of the bore pump will be controlled by the water level monitoring within the rainwater storage
tank.
4.3.1.2. Rainwater Supply
Water from the roof will be filtered using a vortex separator or similar first flush protection to remove grit
or leaves before entering the rainwater storage tank.

4.3.2.

Part 2 Treatment

Following Part 1 treatment, the water shall be pumped and treated to potable water standard, using twin
cartridge filters and UV sterilisation (as described in Appendix B) utilising the Viqua system from Davey
Pumps. This system is validated to meet Drinking Water Standards and has a peak capacity of 76 l/minute,
sufficient to supply the factory demands.
As rainwater can be acidic, which can be corrosive for the plumbing, if necessary, the water will be pH
adjusted so it is not aggressive, by raising the pH using a passive dolomite limestone neutralising filter.
Systems will be installed to monitor water quality levels.
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4.4.

Factory Network

The treated water shall be collected in a header tank and then pumped via a backflow prevention valve and
water meter into the DN50 supply ring main for the factory, which shall be located within the common
service trenches.
Tee connections from the supply ring main will direct the flow to the various demand points within the
factory. A 50mm connection will be provided to the sprinkler tanks to supply potable water from this
system when there is sufficient capacity.
The factory supply main will have a connection provision for the future public water supply meter to
connect and provide an alternative source when the public water supply is available.
The ring main shall be provided within the rail siding area for future connections.

9

5.

Wastewater Collection, Treatment & Disposal

5.1.

Factory Network

Wastewater from the kitchen/lunchroom and abolition block will be collected within the factory in local
storage/pumping tanks. A low pressure sewage pump system (LPS) (EOne LPS system, as shown in
Appendix C) is proposed and shall macerate the waste stream into a slurry and deliver it, via the common
service trench, to the treatment facility (BioCycle).
LPS has been selected due to the relatively flat site topography and weak underlying soils with high
groundwater levels which do not support deep trenching. LPS will provide flexibility in laying the pipeline
and avoiding other services. A collection main will be provided within the common services trench and tee
connections will be made to the various wastewater zones within the factory site. An EOne pump will be
provided from each zone and connect into the collection main.
For Phases 1 and 2, the existing BioCycle treatment system located adjacent to the construction site office
near the site entrance at 82 Lumsden Road will be utilised for treatment until the public connection is
available. A connection to the ring main will be provided for the rail siding area for possible future use.

5.2.

Wastewater Flows

The flows associated with the development are shown in Table 2, along with dripper field sizing for water
saving devices. Dripper field size given in lineal meters of dripper pipeline.
Table 2: Wastewater Flows
Phase

Number of
Daily Flow litres/day
Dripper Field Size (length)
workers
Based on 40 l/p/d
for Water Saving Option m
1
15
60
15
2
50
2000
500
Future
500
N/A 1
N/A 1
1
It is anticipated that servicing of future stages be via a network connection to municipal treatment. These
stages are included in Table 2 for completeness.
Network pipe sizing will be based on WSL design flows to allow for future operation to the public network.

5.3.

Wastewater Treatment & Disposal

The Biocycle system, as described in Appendix C, has been constructed in accordance with the building
consent granted by the Waikato District Council in August 2019 for the treatment system. It consists of:
•

Three main underground tanks;

•

A primary anaerobic settling and denitrification tank;

•

An aeration tank fed by blowers; and

•

A clarification tank for final effluent polishing.

Following treatment, the effluent is pumped into a dripper field for land disposal. The existing dripper field
is 2000 m2 and is sufficient to service Phase 1 and Stage 2 based on the water saving flows of 40 l/p/d.
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6.

Summary

On-site water supply and wastewater disposal system shall service Phase 1 & 2 of the NZ Comfort Group
Foam Factory until the public connection is available. Future connections to the network will be provided
for the Rail Siding should
The water supply demand will be sourced from roof runoff with a protected bore supply as backup. It will
be treated to potable standard and pumped to the factory where it will supply the factory’s ablution
blocks, kitchen, lunchroom and other areas.
Wastewater will be collected in the factory and pumped using a low pressure sewer system to the existing
BioCycle Wastewater Treatment System prior to disposal to land via a dripper field. This will be removed
when a connection is made to the public network.
The system will comply with relevant local authority flow parameters, health department bore protection
requirements and the drinking water standards.
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Appendix A - Bore Log & Water Quality Results
Bore Log

[Grab your reader’s
attention with a
great quote from
the document or
use this space to
emphasize a key
point. To place this
text box anywhere
on the page, just
drag it.]
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Water quality testing
From adjacent well. Routine Groundwater Monitoring at Lumsden Road, Ohinewai, Waikato (August 2019).
Memo prepared for Ambury Properties Ltd by 4Sight Consulting. 28 August 2019.
Closest location to the Drillforce Bore is Well 85
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Appendix B – Water Supply Pumping & Treatment Process
Treatment System

15

16

17

Water Softener/Iron Removal
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Delivery Pump
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Water Filtering & UV Stabilisation
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Vortex Debris Separator
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Appendix C – Wastewater Pumping & Process
EOne Wastewater Reticulation
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PIK/R3406-1/mw
17 March 2020
Ambury Properties Limited
41-71 Great South Rd
Otahuhu
Auckland
Attention: Mr David Gaze
david.gaze@gaze.co.nz

Dear Sir
RE:

GROUNDWATER TAKE FEASIBILITY ASSESSMENT, SLEEPYHEAD
DEVELOPMENT, OHINEWAI

1.

Background

Ambury Properties Limited are planning a commercial and residential development at Ohinewai,
in the northern Waikato. The total site covers an area of 178ha, and is bounded by SH1 and
Lumsden Road to the west, and Tahuna Road to the south. The Waikato River is located 800m to
the west of the site. Lakes and wetlands are located to the east and south. The site development plan
is included in Appendix A.
A groundwater take is required to provide potable supply for the development. Water demand has
been estimated as follows (email from Marcel Bear to Michelle Willis, dated 30 October 2019):




Maximum daily demand = 30l/sec (108m3/hr) x 24hrs = 2,592m3/d
Average daily demand = 15l/sec (54m3/hr) x 24hrs = 1,296m3/d
Annual demand = 473,040m3/yr.

We understand that any water demands greater than 30l/sec would be met from tank storage. In the
long-term, the site will be connected to a future district wide potable supply scheme.
This report presents the groundwater take feasibility assessment, a desk-study based on currently
available information. A site visit has not been carried out. The following has been addressed:






Bore yield assessment from existing and potential new bores.
Groundwater availability.
Surface water effects.
Effects on neighbours bores.
Other environmental effects and groundwater chemistry.

As part of the consenting process the demand should be finalized (including tank supply). A Water
Demand Report should be prepared by the developer for submission to Waikato Regional Council
(WRC) as part of the groundwater take application.

2.

Geology

The regional geological map shows the site to be underlain by Tauranga Group Formation. This is
described as:
“Sand, silt and clay, with local gravel and peat beds (Taupo Pumice Alluvium,
Alluvial/Colluvial Deposits and Karapiro Formation).”
The Tauranga Group Formation consists of the above listed materials, interlayered and deposited
by the meandering ancestral Waikato River. As such, the geology can be highly variable over short
vertical and horizontal distances. Underlying the Tauranga Formation geology are the Waikato
Coal Measures, with greywacke basement rock located at depth.
Driller’s logs from on-site deep bores (ID72_5181 and ID72_2979) confirm the geology, and
describe the following units:
i.

Tauranga Group Formation
 0m – 110m below ground level.
 Silts, clays, sands, gravels and peat (wood).

ii.

Waikato Coal Measures
 110m – 172m below ground level.
 Interlayered sandstones, mudstones and coal deposits.

iii.

Greywacke
 172m + below ground level.
 Sandstone, greywacke basement rock.

3.

Groundwater Resources

Layers of sands and gravels within the Tauranga Group Formation provide low to moderate yield
groundwater supplies. Bore yield is highly dependent on the connectivity of the sands and gravels
across the unit (continuous layers will have greater yields than isolated lenses).
Figure 1 includes a plan of groundwater bores in the vicinity of the site (off-site bores sourced from
WRC GIS). The majority of these bores source water from the Tauranga Group Formation and
depths generally range from 10m to 90m (majority of bores are 20m to 40m deep).
Shallow sand/gravel aquifers within the Tauranga Group Formation are expected to be
hydraulically connected to surface water – the nearby Waikato River and Lakes Ohinewai,
Rotokawau and Waikare. The deeper aquifers have reduced hydraulic connection, due to the
confinement of interlayered low permeability silt and clay layers.
Current groundwater investigations on the site have focused on the upper 65m of soil profile. The
possibility of deeper aquifers between 65m to 100m depth warrants further investigation. Sourcing
water from deeper aquifers could have significant benefit in terms of reducing effects on surface
water and neighbouring shallow bores.
Groundwater can also be sourced from fractures in the underlying greywacke rock. The greywacke
aquifer is not recommended as groundwater quality may be poor, and accessing this resource would
require drilling to >170m depth.
Figure A presents a conceptual groundwater model to illustrate the above.
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Figure A: Conceptual groundwater model
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4.

Bore Yield Assessment

4.1

Existing on-site bores
The locations and information of the on-site bores has been provided by Woods (shown in
Appendix A). Of the 32 on-site bores:
12 are geotechnical holes, groundwater monitoring piezometers, or old 3inch farm
bores which cannot be used, or are unsuitable, for groundwater abstraction for this
project (the yield of 3inch diameter groundwater bores is < 1l/sec).
13 are older holes with no available information on the bore construction, diameter
or depth. The majority of these bores are likely to have been decommissioned, as
they do not appear on the aerial photograph.
1 is a deep coal exploration bore (drilled by Solid Energy in 2005).
6 are confirmed, or likely to be, groundwater abstraction bores.






The six groundwater bores are located around the perimeter of the site (shown on Figure
1), so should be outside of building footprints and available for use. Bore information is
summarized on Table 1. The pre-1960’s bore, 61_1, may no longer exist.
Table 1: Existing on-site groundwater bores
Bore ID

DF
APP140877

Construction

Aquifer

Estimated yield





Drilled in 2019
100mm diameter, steel casing
Screen from 47.1 – 50.1m and
57.6 – 63.6m

Two layers of
pumice sands

8m3/hr
(recommended
from air-lift)





Drilled 2016
150mm diameter, PVC casing
Gravel packed bore from 36 –
65.7m

Sands, gravels,
clays and peat

2.7m3/hr
(measured during
drilling)





Drilled in 1993
100mm diameter, PVC casing
Gravel packed bore from 14 –
26m.

Pumice sands and
gravels

5.5m3/hr (drillers
recommendation)

61_1






Drilled pre-1960’s
Unknown diameter and casing
Screen from 37.9 – 40.9m.
Bore likely decommissioned.

Unknown

Ignore due to bore
age

69_839




Drilled 1991
150mm diameter, steel
casing?
Screens from 12 – 18.9m

Sands and gravels

3m3/hr (measured
during drilling)

Drilled in 1983
100mm diameter, steel
casing?
Screen from 20 – 32m

Pumice sand and
gravel

Not provided,
bore artesian.

(drillers log
available)
72_9634
(drillers log
available)
69_1565
(drillers log
available)

(drillers log
available)
69_8
(drillers log
available)
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A preliminary yield assessment from the existing bores indicates a maximum potential
supply of 24.2m3/hr (581m3/d), which is 22% of the maximum daily demand.
The yield assessment is based on WRC records and driller’s logs, which generally have
low reliability. If these bores are to be used for the groundwater take we recommend the
following:






4.2

The bores are re-developed with air to clean the intake screens to maximize yield.
Bore yield generally decreases with time due to the build-up of sediment in the
screens. This will also indicate if there are any other issues with the bores, such as
casing collapse.
A three hour step drawdown test be carried out in each bore to confirm the longterm yield.
Sampling for groundwater chemistry, as a number of these bores are shallow and
may be affected by contamination from farming activities.
Reticulation cost vs. benefit assessment be carried out (by the developer) to
determine the feasibility of abstracting 22% of the water demand from numerous,
relatively low-yielding bores.

New production bores
A groundwater supply of 2,011m3/d is required from new bores to meet the maximum daily
demand (adopting 581m3/d from existing bores). The most reliable drilling records for the
site are from the new DF APP140877 bore, which was drilled in 2019 and has a
recommended long-term yield of 8m3/hr. This bore is 100mm diameter. Larger diameter
bores provide the following approximate increases in yield:
Table 2: Potential yields from larger diameter bores
Diameter

Measured/theoretical yield

100mm

8m3/hr

150mm

9.6m3/hr (plus 20%)

200mm

10.4m3/hr (plus 30%)

The 200mm diameter bores are significantly more expensive to construct, and offer only a
10% yield increase from the 150mm bores. We would recommend that all future bores
constructed on the site are 150mm diameter to optimize yield vs. cost.
On the basis of the above, four new 150mm diameter bores are required to meet the average
daily demand. A total of nine new bores would be required to meet the maximum daily
demand (unless the maximum daily demand can be supplemented by storage).
Please note that higher yields are commonly achieved than determined from the above
theoretical assessment. The bores should be distributed across the site to minimize pumping
interference effects. All bore yields are subject to drilling and pump testing.

5.

Groundwater Availability

The site is located outside of Waikato Regional Council’s Groundwater Management Areas, as
such there is no specific groundwater availability. All new groundwater takes outside of
Management Areas join the Waikato River allocation queue, as the Waikato River is fully allocated.
GROUNDWATER TAKE FEASIBILITY ASSESSMENT
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Based on discussions with WRC, we understand it is not possible for Sleepyhead to obtain a new
consent for a winter groundwater take. This is because groundwater is essential to maintain stream
baseflows in summer, and depleting the winter groundwater levels will affect summer baseflows.
Groundwater allocation for the proposed 473,040m3/yr take must be surrendered from existing
surface water or groundwater consents held by other parties. WRC are able to provide a list of
external parties who could provide this allocation.
We understand that the developer will be responsible for approaching and negotiating with external
parties. Earthtech can provide technical support regarding the consent surrenders as required.

6.

Surface Water Effects

Nearby surface water features include the Waikato River located 800m to the west of the site, and
lakes/wetland areas are located to the east and south.
A preliminary assessment of surface water effects has been carried out as follows:






Aquifer recharge is assumed to be 2% of annual rainfall, approximately 24mm/yr.
The average daily groundwater take is adopted at 1,296m3/d, which would be at least
130m3/d from each new bore.
Based on a recharge vs. pumping rate calculation, the extent of drawdown would be 790m
from each production bore, ignoring cumulative well interference effects which would
increase this extent.
In this basis, it is expected that pumping drawdown effects from the proposed take will
extend to the Waikato River.
Potential river depletion effects have been assessed using the WRC screening tool as
follows:

The above shows that river depletion effects could be avoided if groundwater is sourced from a
deep confined aquifer. The presence of overlying low permeability silt and clay layers reduces the
hydraulic connectivity between shallow surface water and the intake zones. This also applies to
surface water effects on the nearby lakes and wetlands. If groundwater was sourced from a shallow
aquifer then surface water effects are expected, and could constrain the volume of water able to be
abstracted from the site. Note that a number of the existing on-site bores are shallow, and it may be
necessary to reduce or avoid abstracting water from these bores.
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To confirm surface water effects for the consent application we recommend that drawdowns be
monitored in shallow bores during pump testing. Some of the piezometers which have already been
installed on the site could be suitable for this purpose. Surface water effects can be examined in
detail once the bore field arrangement, pumping rates and aquifer parameters (from pump testing)
are known.
We also expect that the consent conditions will include a requirement for long-term monitoring of
shallow groundwater levels at observation bores, and possibly also in the wetlands at the eastern
site boundary.
Waikato River interception effects are addressed by the groundwater availability.

7.

Effects on Neighbours Bores

Pumping from the on-site bores will cause groundwater drawdowns in neighbouring bores. This
would reduce pump submergences, and potentially prevent the neighbours from exercising their
right to take groundwater.
There are numerous off-site bores within a 2km radius of the site. The majority of the bores source
water from the Tauranga Group Formation, with the majority of depths in the range of 20m to 40m
below ground level. Water use is generally small for stock and domestic purposes at <20m3/d (nonconsented takes), with only five consented takes in the area for dairy farming purposes. Figure 1
shows the nearby consented takes.
Interference effects on neighbouring bores can be minimized if water is sourced from a deep aquifer
in the Tauranga Group Formation. Effects on the majority of shallow (<40m depth) off-site bores
may be avoided entirely.
To confirm surface water effects for the consent application we recommend that drawdowns be
monitored in shallow bores during pump testing. Once the bore field arrangement, pumping rates
and aquifer parameters are known, neighbouring bores which may experience interference effects
can be identified and specifically assessed.
While the pumping interference effects require careful assessment, these can be relatively easily
addressed by the lowering of pumps within bores or even drilling deeper replacement bores.
Interference effects are not expected to constrain the take volumes. However, for costing purposes
we recommend that a contingency sum be allocated for possible mitigation works associated with
neighbouring bores.

8.

Other Effects

Dewatering of the silt and clay layers can lead to ground settlement. Settlement effects on buildings
are not expected to be a significant constraint, if groundwater can be sourced from deeper confined
aquifers.
Saline intrusion effects will be negligible as the site is remote from saline water.
Potential effects on aquifer contamination or depleting recharge to other aquifers will also be
negligible.
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9.

Groundwater Chemistry

In the local area, shallow groundwater can often be contaminated with nitrates from farming
activities, and very deep bores (>100m below ground level) can have poor water quality due to
contamination from the Waikato Coal Measures.
Drill Force collected a groundwater sample during drilling of the DF APP140877 bore. A
preliminary screening against the Drinking Water Standard (2005) is presented in Table 3.
Table 3 shows that groundwater sourced from approx. 50m to 60m below ground level does not
exceed any health triggers. Treatment will be required for iron, manganese and ammonia-nitrogen,
which exceed the aesthetic criteria. Boron is also elevated, but is below the health criteria threshold.
At this depth, the water quality does not indicate any contamination from the coal measures.
We recommend that future testing include “long-list” parameters such as turbidity, nitrite, faecal
coliforms, dissolved heavy metals, and any other parameters specific to the industries that will be
using the site.
Table 3: Groundwater quality
Parameter

Measured value

Drinking Water Standard (2005)
Revised (2018)
Aesthetic Criteria

pH

7.2

Total alkalinity (mg/L)

206

Conductivity (μS/cm)

417

Total dissolved solids (mg/L)

292

1000

Calcium (mg/L)

21

see hardness

7.17

see hardness

Total hardness (mg/L)

82

200

Sodium (mg/L)

91

200

Magnesium (mg/L)

7.0 – 8.5

Potassium (mg/L)

6.16

Iron (mg/L)

5.37

0.2

Manganese (mg/L)

0.26

0.1

Zinc (mg/L)

<0.05

3

Copper (mg/L)

<0.05

1

Boron (mg/L)

1.31

Chloride (mg/L)

17

0.4
2
1.4

250

Nitrate-Nitrogen (mg/L)

<0.05

Ammonia-Nitrogen (mg/L)

5.86

1.5

Sulphate (mg/L)

1.29

250
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10.

Conclusions and Recommendations

A commercial and residential development is planned for a 178ha site located in Ohinewai,
Waikato. Groundwater demand to meet potable supply requirements are up to 2,592m3/d and
473,040m3/yr. This report presents a feasibility assessment for the proposed groundwater take.
The groundwater resource at the site consists of low to moderate yielding sand and gravel aquifers
within the Tauranga Group Formation. This formation is characterized by interlayered sands,
gravels, silts, clays and peats. Bore yield is highly dependent on the connectivity of the sand/gravel
layers across the site. The interlayered low permeability silt, clay and peat layers can have the
beneficial effect of decreasing the hydraulic connectivity between deeper production bores and
shallow surface/ground water.
A preliminary assessment of the six on-site bores indicates a yield of 581m3/d, with the remaining
demand to be sourced from new 150mm diameter bores. A preliminary assessment indicates that
four new bores would be required to meet the average daily demand, and up to nine bores would
be required to meet the maximum daily demand. Please note that actual bore yields are commonly
higher than the theoretical predictions.
The site is outside a Groundwater Management Area, as such groundwater allocation must be
surrendered from existing off-site surface water or groundwater consents.
Effects on surface water are unlikely if the groundwater supply can be abstracted from deep aquifers
(65m to 100m depth) within the Tauranga Group Formation. Similarly, off-site pumping
interference effects could be minimized as the majority of the neighbouring bores are shallow at
<40m deep. Interference effects would still need to be assessed for deeper off-site bores. Potential
ground settlement effects are low if the groundwater supply can be sourced from deep aquifers.
Preliminary groundwater chemistry testing indicates that treatment is required for iron, manganese
and ammonia-nitrogen, which exceed the aesthetic Drinking Water Standard triggers. Boron is also
elevated but does not exceed the health trigger.
To progress the groundwater take consent and develop the potable supply for the site we
recommend that the following work be carried out:
1. Drilling of at least six groundwater probe holes around the site to the top of the Waikato
Coal Measures (approx. 110m depth). These holes will indicate the continuity of the sand
and gravel layers across the site, and whether any deeper aquifers are present between 65m
to 100m depth. Records should also be sourced of the geotechnical holes which have been
drilled on the site and any CPT testing.
2. Development of three selected holes into 150mm diameter bores. Constant rate testing (test
duration generally 24hrs, with one five day test) in each bore in conjunction with
monitoring of nearby existing shallow and deep bores. The constant rate testing will
confirm maximum long-term bore yields, provide aquifer parameters for the effects
assessments, and confirm the connectivity between deep and shallow aquifers within the
Tauranga Group Formation. Sampling of groundwater chemistry to provide information
for groundwater treatment.
3. Re-development and inspection of the existing on-site production bores. Three hour step
drawdown test in each bore to confirm long-term yield, and sampling of groundwater
chemistry.
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4. Preparation of Groundwater Assessment of Environmental Effects report, and consenting
documents. Submission of consent and transfer of allocation from other parties.
5. Drilling of remaining production bores following granting of the groundwater take consent.
Yours faithfully

M L WILLIS
Groundwater Engineer
EARTHTECH CONSULTING LTD
Reviewed by:
P I KELSEY
Senior Hydrogeologist
EARTHTECH CONSULTING LTD
Encl.

Figure 1 – Preliminary Bore location plan
Appendix A – Development plan and information on existing on-site bores
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APPENDIX A

DEVELOPMENT PLAN AND
INFORMATION ON EXISTING ON-SITE BORES
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Sleepyhead Estate Development

Sheet #: 1 of 1
Project #: P19-140

3 Waters - Water Supply

By: HS
Date: 24/10/2019

Existing Bore Summary
Description

Location

Driller

Completion
Date

Bore Depth
(m)

Well No : 72_5232

Balemi Road

28/06/2010

32

Well No : 72_5231

Balemi Road

23/06/2010

36

Well No : 72_5230

Inside Site

30/06/2010

Well No : 72_5182

Inside Site

Drill Force NZ
Liimited
Drill Force NZ
Liimited
Drill Force NZ
Liimited
Drill Force NZ
Liimited

Bore
Diameter
(mm)
200

27/11/2010

Well No : 72_5973
Well No : 69_404

Inside Site
Inside Site

100

Well No : 69_967
Well No : 69_403

Inside Site
Inside Site

100
101

Well No : 69_8

Inside Site

Well No : 69_35

17.5

50.00

Casing
Diameter
(mm)
50.00

200

30.0

50.00

36.5

100

19.0

50.00

28.5

100

Screen Depth Construction Slot Size (mm)
Observed
From (m)
Material
Water Quality
17.50

PVC

0.50

Unknown

50.00

22.00

PVC

0.50

Unknown

50.00

19.00

PVC

0.50

Unknown
Unknown

50.00

PVC

Unknown
Unknown

Unknown
Unknown

7/12/1983

33.4

130

20.00

Unknown

Inside Site

9/11/1982

13.4

77

20.00

Poor

Well No : 69_330

Inside Site

13/12/1983

12.4

130

1.00

Unknown

Well No : 69_329
Well No : 72_5183

Inside Site
Inside Site

30/11/2010

88

100

6.00
7.00

Unknown
Unknown

17/06/2010

99

100

19/11/2010

100.7

100

15/06/2010

207

100

Well No : 72_5228

Brown Bros
(N.Z.) limited

Casing_Depth_M Casing Depth
(m)

Drill Force NZ
Liimited
Drill Force NZ
Liimited
Drill Force NZ
Liimited
Drill Force NZ
Liimited

Well No : 72_5181

Inside Site

Well No : 72_5149

Inside Site

Well No : 69_415

Inside Site

Well No : 72_9634

Tahuna Road

Te Kauwhata
Well Boring &
Pump Service
Limited

1/01/2014

47.62

150

Well No : 69_1565

Inside Site

Barham United
Welldrillers
Limited

15/03/1993

26

125

Well No : 69_6

Inside Site

1/12/1983

42.9

40

Well No : 69_5
Well No : 72_5974
Well No : 72_7177
Well No : 72_5153

Inside Site
Inside Site
Inside Site
Inside Site

1/12/1983

17/06/2010

45
96

100
100
100

5/12/1983

42.9

40

Well No : 69_2

Tahuna Road

Well No : 69_1

Tahuna Road

Well No : 69_76
Well No : 72_5976
Well No : 69_719
Well No : 72_5975
Well No : 72_2979

Inside Site
Inside Site
Inside Site
Inside Site
Inside Site

Well No : 69_839

Tahuna Road

Notes
1. Existing Bore data retrieved from WRC Maps - Groundwater

85.0

50.00

50.00

85.00

PVC

0.50

Unknown
Unknown

90.5

50.00

50.00

90.50

PVC

0.50

Unknown
Unknown

Drill Force NZ
Liimited

150.00

14.0

125.00

125.00

64.5

50.00

8/11/1982

22/09/2005

181.6

100
100
100
100
150

15/05/1991

18.9

175

57.00

12.0

25.00
50.00

Northing
NZMG

Easting
NZTM

Northing
NZTM

External Data Unknown Quality
External Data Unknown Quality
External Data Unknown Quality
External Data Unknown Quality

No

S13:013:113

(+/-50mm)

2701388.00

6411333.00

1791086.00

5849696.00

No

S13:016:113

(+/-50mm)

2701659.00

6411354.00

1791357.00

5849717.00

No

S13:018:113

(+/-50mm)

2701875.00

6411349.00

1791573.00

5849712.00

No

S13:018:113

(+/-50mm)

2701890.00

6411349.00

1791588.00

5849713.00

No
Unknown

S13:021:113
S13:015:113

(+/-25mm)
(+/-50mm)

2702180.00
2701500.00

6411374.00
6411300.00

1791878.00
1791198.00

5849738.00
5849663.00

Unknown
Unknown

S13:016:107
S13:022:109

(+/-50mm)
(+/-50mm)

2701600.00
2702200.00

6410700.00
6410900.00

1791299.00
1791899.00

5849063.00
5849264.00

Unknown

S13:029:109

(+/-50mm)

2702900.00

6410900.00

1792599.00

5849265.00

Unknown

S13:019:105

(+/-50mm)

2701900.00

6410500.00

1791600.00

5848863.00

Unknown

S13:021:105

(+/-50mm)

2702100.00

6410500.00

1791800.00

5848864.00

Unknown
No

S13:021:105
S13:027:105

(+/-50mm)
(+/-50mm)

2702100.00
2702799.00

6410500.00
6410594.00

1791800.00
1792499.00

5848864.00
5848959.00

No

S13:030:105

(+/-50mm)

2703095.00

6410585.00

1792795.00

5848950.00

No

S13:032:106

(+/-50mm)

2703257.00

6410631.00

1792957.00

5848997.00

No

S13:032:106

(+/-50mm)

2703266.00

6410631.00

1792966.00

5848997.00

Unknown

S13:020:104

(+/-50mm)

2702000.00

6410400.00

1792966.00

5848997.00

No

S13:018:102

(+/-)

2701800.00

6410200.00

1791500.00

5848563.00

External Source Doubtful Quality

External Source Doubtful Quality
External Source Doubtful Quality

External Source Doubtful Quality

External Data Unknown Quality
External Data Unknown Quality
External Data Unknown Quality
External Data Unknown Quality
External Source Doubtful Quality
External Data Unknown Quality

Good

External Source Doubtful Quality

Unknown

S13:018:102

(+/-50mm)

2701858.00

6410212.00

1791558.00

5848575.00

Unknown

External Source Doubtful Quality

Unknown

S13:024:102

(+/-50mm)

2702400.00

6410200.00

1792100.00

5848564.00

Unknown
No
Unknown
Unknown

S13:024:102
S13:025:102
S13:026:103
S13:028:103

(+/-50mm)
(+/-25mm)
(+/-)
(+/-50mm)

2702400.00
2702590.00
2702675.00
2702889.00

6410200.00
6410266.00
6410333.00
6410321.00

1792100.00
1792290.00
1792375.00
1792589.00

5848564.00
5848631.00
5848698.00
5848686.00

Unknown

S13:029:103

(+/-50mm)

2702900.00

6410300.00

1792600.00

5848665.00

PVC

0.50

Unknown
Unknown
Unknown
Unknown

External Data Unknown Quality
External Source Doubtful Quality

Unknown

37.90

Unknown

Unknown

S13:029:103

(+/-50mm)

2702900.00

6410300.00

1792600.00

5848665.00

Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
No
Unknown
No
No

S13:035:103
S13:036:103
S13:037:104
S13:037:103
S13:037:103

(+/-50mm)
(+/-25mm)
(+/-50mm)
(+/-25mm)
(+/-50mm)

2703500.00
2703692.00
2703700.00
2703739.00
2703748.00

6410300.00
6410322.00
6410400.00
6410336.00
6410334.00

1793200.00
1793392.00
1793400.00
1793439.00
1793448.00

5848666.00
5848688.00
5848766.00
5848702.00
5848701.00

Unknown

S13:039:103

(+/-50mm)

2703900.00

6410300.00

1793600.00

5848667.00

PVC

50.00

Easting
NZMG

1.40

25.00
25.00

155.6

Easting/Northing
Accuracy

PVC

Steel
50.00

NZMS260
Map Ref

Unknown

18.50
100.00

Geothermal

PVC

4.10

Brown Bros
(N.Z.) limited

Boart Longyear
Drillwell
Te Kauwhata
Well Boring &
Pump Service
Limited

14.00

Strat Log Quality

155.60
11.75

PVC
Steel

Unknown

External Data Unknown Quality
External Source Doubtful Quality

Appendix E – Bore & Wastewater Disposal As-Built Plans
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Appendix F – Fire Reports
Holmes Fire Report “Sleepy Head Lumsden Road, Ohinewai Fire
Protection Concept Design Brief” (Ref:115656.00)
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Crossfire Fire Strategy Report
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17.

Appendix G – Utilities Design Details
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