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Preliminary Site Investigation
Matawii Water Storage Reservoir, Kaikohe

Investigation Summary
Williamson Water & Land Advisory (WWLA) has prepared this ground contamination investigation report to
support design and resource consent applications of a new water storage reservoir at 5435 State Highway 12,
near Kaikohe, referred to as the Matawii Water Storage Reservoir (MWSR).
The objective of this study was to investigate reports of a former quarry near the proposed dam embankment
that has been infilled with farm wastes and determine its implications (if any) for design and consenting of the
MWSR.
The key findings of this report are:
•

The earliest historical aerial image from 1975 indicates the reservoir footprint and proposed
embankment are within a farm used for livestock rearing. However, a quarry for farm race rock was
noted immediately south, but outside of the proposed reservoir as early as 1975. The quarry was
progressively excavated over at least a 30-year timeframe.

•

According to current farm management, and as is visible in aerial imagery, the pit was progressively
backfilled from the southern end until being completely filled, levelled and returned to pasture around
2015. It was reportedly filled with farm wastes. Such wastes can include residues from discarded
empty pesticide, other chemical or fuel containers, and wrecked machinery, offal and minor domestic
wastes. There is no information on the type of wastes disposed.

•

A shed that was constructed in the late 1970s or early 1980s was demolished around the time quarry
pit was being reinstated. Given its age it may have included asbestos containing materials (ACM), and
thus if disposed as part of the quarry pit reinstatement, asbestos may be present.

•

No other activities other than pastural farming were noted in the reservoir and dam embankment
footprint.

•

The contents of the former quarry pit are not known, but if farm wastes are present as reported then a
potential exists for effects on workers and the adjacent Kopenui Stream if it is disturbed. Key pathways
for effects relate to materials handling, potential for dust or odour emissions, surface water runoff into
the pit (exacerbating effects on groundwater) and effects on external environments if materials are
removed and disposed offsite.

•

Earthworks controls and health and safety provisions will mitigate risks if implemented properly, if the
pit was disturbed.

•

The NESCS applies to the piece of land upon which the quarry pit resides because filling of the quarry
pit is classified as a HAIL activity (Activity I). However, in the context of the proposed reservoir and
dam embankment development, the NESCS rules related to soil disturbance and land use change do
not apply because the piece of land occupied by the pit will not be disturbed or subject to a change in
land use.

•

No other contaminated land related consents are required because the pit is not being disturbed or
subjected to any activities associated with the reservoir and dam embankment construction.

Construction
requirements

•

Provided the former quarry pit is not disturbed there are no contaminated land specific requirements
during construction.

[Section 5.3]

•

The position of the pit should be surveyed and contractors made aware of its presence, to ensure it is
not inadvertently disturbed by the adjacent works.

History and potential for
contamination
[Section 3]

Conceptual site model
[Section 4]

Consenting
requirements
[Section 5.1 and 5.2]
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1.

Introduction

Williamson Water & Land Advisory (WWLA) has prepared this ground contamination investigation to assist the
Te Tai Tokerau Water Trust with consenting and design of a new water storage reservoir at 5435 State Highway
12, near Kaikohe, referred to as the Matawii Water Storage Reservoir (MWSR) (Figure 1).

1.1

Background

MWSR is an output of the Northland Water Storage and Use Project (NWSUP), a region wide project to
investigate and develop water storage and management infrastructure in Northland to enable sustainable use of
water in the region. Several phases of the NWSUP have been completed including an infrastructure scoping
assessment and an irrigation schemes option report. These studies identified two areas within the Mid-North
and Kaipara areas worthy of further investigation for potential irrigation and water supply through reservoir
storage. A Pre-Feasibility Irrigation Demand and Infrastructure Design Study was undertaken by WWLA, Rileys
Consultants (Rileys) and other joint partners in conjunction with FNDC and Kaipara District Council (KDC), with
support from the Provincial Growth Fund. Through this study the site (Mid-North Site 10) was identified as a
viable water storage project.
Preliminary design, technical assessments and consenting is currently underway to advance the MWSR project
to the detailed design and construction phases.
During a walkover assessment of the site by geotechnical engineers, the project team was alerted to an area of
historic quarrying and subsequent waste disposal near the proposed dam embankment.
This desk-based ground contamination investigation, otherwise known as a preliminary site investigation or PSI
has been undertaken to investigate further historical information on the location, age and history of the former
quarry and inform the consenting and embankment design processes with regard to ground contamination.

Figure 1: Proposed water storage reservoir MWSR, Kaikohe.
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1.2

Objectives and Scope

This ground contamination investigation includes a Hazardous Activity and Industries List (HAIL)1 assessment, a
review of historical use of the site for quarrying and subsequent infilling, with respect to the HAIL, a list of
activities identified as having potential to cause ground contamination. If activities included on the HAIL are
present, then the Resource Management National Environmental Standards for Assessing and Managing
Contaminants in Soil to Protect Human Health Regulation 2011 (NESCS) would apply to the MWSR project, if
the works encroach into the former quarry pit footprint.
Intrusive investigations were not part of this report because at the time of its preparation New Zealand
businesses were in lockdown for national health reasons and the MWSR field investigations had been
suspended.
The HAIL assessment involved the following scope of works:
•

Review of historical aerial photographs from 1959 to 2019, readily available on Far North District Council
(FNDC) GIS, Google Earth and Retrolens;

•

Assessment of available geological information in the project database;

•

Obtaining land use information during an interview with the farm manager; and

•

Reviewing dam design documentation to assess the quarry pits position relative to the proposed works area
and eventual water storage reservoir.

1.3

Legislative Requirements

WWLA has prepared this report in general accordance with requirements of published industry best practice
guidance, including:
•

Ministry for the Environment (MfE) Contaminated Land Management Guideline No. 1: Reporting on
Contaminated Sites in New Zealand;

•

NESCS Users Guide (2012); and

•

Health and Safety at Work (Asbestos) Regulation (2016).

This report has been prepared, reviewed and certified by Suitably Qualified Environmental Practitioners (SQEP)
as described in the NESCS Users Guide.

1

Ministry for the Environment Hazardous Activity and Industries List

Williamson Water & Land Advisory Limited
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2.

Site Description

2.1

Site Identification

The overall property address is 5435 State Highway 12, comprised of a number of separate property titles. The
former quarry, shown in Figure 2 is within the property described in Table 1.
Table 1: Property details.
Legal Description

Record of Title

Registered Owner

Lot 1 DP 196320A

NA125B/48

Far North Holdings Limited

2.2

Site Layout

An inspection of the site was undertaken by engineers from WWLA and Rileys in January 2020. Site features
relevant to the former quarry are described below and are as shown on Figure 2.
The former quarry pit is located south of the intersection of two farm races immediately south of the proposed
southern dam embankment. The former quarry footprint is elevated approximately 1-2 m above the height of
the farm race that boarders its eastern side (refer Photograph 1).
The area is in pasture and used for livestock grazing. Several large bounders (consistent with the underlying
geological rock, refer Section 2.2) and visible on the 2019 aerial photo (Figure 2) were present at surface. A
riparian (planted) area is present to the east of the farm race, with a tributary stream present further to the east.
No seepage or other features of note were observed during the site walkover.

Photograph 1. Former quarry area to the left of picture.

Williamson Water & Land Advisory Limited
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Reservoir footprint

Dam embankment footprint

Former quarry pit

Kopenui Stream

Figure 2. Current indicative quarry pit boundary and position relative to the reservoir footprint (Source Google Earth).

2.3

Environmental Setting

The environmental setting is described in Table 2.
Table 2:

Environmental setting.

Topography

The ground surface is undulating and at approximately 245 mRL.

Geology

Published geology is described in the New Zealand Geological Society (NZGS) 1:250,000 Geological Map
(Whangarei Area) as volcanic flow rock of the Kerikeri Volcanic Group, and erosional products derived from
the rock. The reservoir is located near the mapped boundary between older basaltic andesite and more
recent basalt lava flows. These both overlie thrust-bounded formations of the Northland Allochthon in this
location.
Unweathered, non-vesicular andesite rock was observed in the base of the Kopenui Stream through the
proposed reservoir site.
Soils encountered during preliminary geotechnical investigations by Rileys2 comprised silts and clays derived
from weathered andesite of the Kerikeri Volcanic Group. These soils were stiff to very stiff in consistency with
the weathering profile decreasing with depth within the inspection pits excavated. Weathered andesite was
encountered at between 1 and 3 mBGL in the pits excavated.

2

Riley Consultants Ltd, 8 July 2020. Preliminary Geotechnical and Dam Concept Assessment, Matawii Water Storage Reservoir, Kaikohe. Te Tai
Tokerau Water Trust, Ref 190272-A (Issue 2.0).

Williamson Water & Land Advisory Limited
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Hydrogeology

The andesite bedrock is expected to have a relatively low permeability, with groundwater at depth on the
ridge lines and near surface on the valley floor. Groundwater is expected to seep to Kopenui Stream through
discharge at the stream base.
There are a number of groundwater takes, all down gradient of the site and within basalt rock as opposed to
the andesite present within the reservoir site. Basalt is typically more permeable with the younger Kerikeri
Volcanics providing greater yields and opportunity for groundwater supply. The closest take is positioned on
the northeast side of Kaikohe. The position of groundwater takes is provided in the WWLA Hydrology report.

Surface water bodies

The Kopenui Stream flows through the reservoir site and is to the immediate east of the former quarry as
shown on Figure 2. The Kopenui Stream discharges to the Wairoro Stream, the Punakitere River, Waima
River, and eventually the Hokianga Harbour.

Significant
ecosystems

Aquatic and terrestrial ecosystems of Kopenui Stream and its tributaries.

Williamson Water & Land Advisory Limited
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3.

HAIL Assessment

The HAIL assessment involved review of readily available historical information, discussions with the farm
management and evaluation of historical findings against activities listed in the HAIL, the likely contaminants
present and the potential for these activities to impact people or the environment.

3.1

Historical Review

3.1.1

Aerial Imagery

Historical aerial imagery available via online databases were reviewed and are summarised in Table 2 below.
The indicative quarry pit boundary is indicated on the historical aerial imagery.
Table 2. Historical aerial photograph review.
Photograph date
(source)

Activities

1975

The quarry first appeared in the aerial imagery from 1975, with
minor surficial disturbance evident, suggesting rock was close
to the surface in this location.

Retrolens

Aerial image

There were no other features of note at this time.

1982
Retrolens

The disturbance is more widespread, expanding in a northwest
direction.
A shed has been constructed to the northwest.

1993
Retrolens

Quarry excavations are evident with rock extraction indicating
subsurface excavations. The access track that runs along the
eastern side of the quarry has been extended to the north.
The shed is still present.

Williamson Water & Land Advisory Limited
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Photograph date
(source)

Activities

2004

During the 10 years between aerial imagery there has been
extensive excavation with the quarry footprint expanded.
Vegetation around the quarry suggests it may not have been
used for some time.

Google Earth

Aerial image

The shed is still present to the northwest.

2006
Far North District
Council Geocirrus

The quarry is active in this image and suggests filling may
have commenced in the southeast. The surrounds,
particularly to the south, show disturbance with several tracks
leading to the area.
The shed is still present.

2007
Google Earth

The extent of the quarry is at its greatest in this image with a
void/ excavated face evident in the north and west. The
progress of quarrying can be seen by comparing the distance
between the western face and the shed in this image and the
one from 2006 above.
Filling may have occurred in the southeast, but not recently as
there appears to be light vegetation in the east of the footprint.
The shed remains.

2009
Google Earth

Backfilling of the quarry is underway in this image with the
southeastern extent showing vegetation that further suggests it
was backfilled, in the unused parts, previously. Active filling is
in the north and west of the pit.
The shed is still evident.

2011 and 2013
Google Earth
(image is from
2011)

In both images the quarry is being filled although vegetation in
the southeast is more dense suggesting filling is only in the
north and west (the deepest areas of the pit). Vegetation
growth is the only difference between the two images.
The shed remains to the northwest.

Williamson Water & Land Advisory Limited
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Photograph date
(source)

Activities

2016

Borrow pit has been completely infilled and levelled. The
adjacent shed has been removed.

Google Earth

2018 and 2019
Google Earth
(image is from
2018, the 2019
image is shown in
Figure 2)

3.1.2

Aerial image

Very little has changed in the area between 2016 and the most
recent aerial images, with the exception of a maturing of the
vegetation.

Anecdotal Information

The farm manager confirms the above history as indicated by the aerial imagery. No information on the
contents of the quarry were offered other than indicating building materials from the adjacent shed, when
demolished was included into the pit.
3.1.3

Council Files

Available Council files did not show any information pertaining to the former quarry or potential for farm waste
fill.

3.2

Potential for Contamination

National legislation (NESCS) refer to the MfE’s HAIL for land uses that may result in contamination on the land
or in water. The historical review confirms quarrying and subsequent infilling of the quarry with fill.
Table 3 sets out our assessment against the HAIL and the subsequent evaluation of potential for contamination.
In summary, HAIL Activity I applies based on the limited information on the contents of the former quarry pit that
are available at the time of preparation of this PSI. Activity G3 does not apply as it is an activity intended for
larger waste disposal areas (i.e. municipal landfills).

Williamson Water & Land Advisory Limited
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Table 3:

Potential contaminating activities from previous land use.

Previous land
use

HAIL Activity

Potential contaminants

Possible extent of contamination

Infill materials
within the
quarry pit
including farm
waste.

I. Intentional or accidental
release of a hazardous
substance in sufficient
quantity that could pose a
risk to human health or the
environment.

Farm waste may include
hydrocarbons, biological hazards
associated with animal carcasses,
chemical containers and drums
containing residues, asbestos
building materials (if present on
former shed disposed there), metals
associated with old machinery. May
contain contaminants associated
with domestic wastes such as
metals, organic materials if
disposed.

Waste is expected to be confined to the former
pit extent. Historically farm waste pits would be
periodically incinerated to reduce their volume
meaning incinerator ash may be present
(concentrating some contaminants). There is
limited potential for soil contamination outside
the pit given that rock is expected to be exposed
on the floor and walls of the pit, but potential for
contamination to occur in soil within the fill matrix
(if any occurs). Overlying soil is expected to
have a low potential for contamination.

G3. Landfill sites (this
activity intended for larger
waste disposal areas and
facilities)

Williamson Water & Land Advisory Limited

The rock itself is dense, non-vesicular andesite
with low permeability (refer Table 2). Given the
pits low elevation and proximity to the Kopenui
Stream tributaries, groundwater is expected be
relatively high (i.e. within 5 mBGL) at this
location. There is potential for vertical migration
of any liquid contaminants or via any surficial
leaching of surface water through the pit
materials. However, given the low permeability
nature of the rock the risk of significant leaching
and migration to the water table is low.
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4.

Conceptual Site Model

A conceptual site model (CSM) indicates known and potential sources of contamination, routes of exposure
(pathways), and the receptors that are affected by contaminants moving along those pathways. Receptors may
be human or environmental.
The historical review and assessment of potential for contamination (Section 3) indicated generally low
potential for contamination to affect people or the environment currently, but there may be a risk should the pit
infill require disturbance during excavations for formation of the dam embankment.
In an absence of any confirmed information on the pits contents, a preliminary CSM (Table 4) has been
prepared to indicate what risks may need to be mitigated if the pit is disturbed and if it is found to contain
significant farm wastes, offal or building materials as is suggested by the current farm manager.
Table 4. CSM for former quarry pit, MWSR.
Source

Receptor

Pathway

Assessment

Disturbance of
quarry fill materials
potentially including
farm wastes (may
include asbestos
building materials
and minor domestic
wastes).

Dam embankment
earthwork and
construction workers.

Exposure via inhalation of
dust or ingestion and, skin
contact due to poor
hygiene practices.

Complete Pathway:

Future workers at the
completed reservoir site.

Ingestion or skin contact
with exposed soils.

Incomplete Pathway:

Ecological receptors at the
Kopenui Stream and its
tributaries near the quarry
pit.

Dust or sediment and
surface water runoff to the
creek.

Complete pathway:

Ecological receptors and
site workers at offsite soil
disposal sites.

Dust, sediment or surface
water runoff during
placement.

Complete pathway:

If the pit is disturbed, then excavation and
embankment construction workers may be exposed
if the pit is not delineated and the wastes handled
appropriately.

The former quarry pit, if undisturbed, will be in a
capped state as present thus people will be unable
to contact fill materials. If disturbed during the
reservoir development, the pit wastes will be either
removed or capped in a similar manner as present.

If earthworks controls are not adequate or if during
disturbance of the quarry pit, sorting/ removal of
wastes (if removed), or if considerable surface water
enters the pit, there may be effects on downgradient
water courses including wetlands and habitats
adjacent to the stream.

If appropriate controls are not in place when/ if
materials are removed, and if it is taken to a facility
not licensed to take the waste that is present, then
there may be an impact on ecological receptors at
the receiving site.

The CSM shows that controls would need to be in place during any disturbance, removal or relocation of the
materials in the pit, if they are found to contain contaminants.

Williamson Water & Land Advisory Limited
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5.

Development Implications

5.1

Consenting Requirements

The NESCS came into effect on 1 January 2012. This legislation sets out nationally consistent planning
controls appropriate to district and city councils for assessing potential human health effects related to
contaminants in soil. The regulation applies to specific activities on land where an activity included on the HAIL
has occurred and where activities covered by the NESCS (i.e. soil disturbance, land use change, subdivision)
are proposed.
The NESCS does apply to the piece of land upon which the former quarry pit resides because HAIL activities
are likely to have occurred (farm waste disposal). However, the NESCS regulation is only applicable if an
activity is proposed within the piece of land.
Our assessment against requirements of the NESCS to the MSWR and drawings provided by Rileys as part of
the preliminary design process confirms, as shown in Figure 3, that because the reservoir embankment sits
outside the piece of land, NESCS rules relating to soil disturbance and land use change do not apply to the
MWSR application.
There are no contaminated land-related rules in NRS’s regional plans that apply to the former quarry pit.

5.2

Construction and Operational Requirements

Provided the former quarry pit is not disturbed there are no contaminated land specific requirements during the
MWSR construction. However, the position of the pit should be surveyed, and the reservoir construction
contractors made aware of its presence, to ensure it is not inadvertently disturbed by the adjacent works.
In terms of its long-term management, its position will be included in the Operational Reservoir Management
Plan for reference and procedures should any earthworks be proposed near the infilled quarry pit in the future.

Williamson Water & Land Advisory Limited
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6.

Conclusions

This PSI was undertaken to inform preliminary and detailed design of the MWSR reservoir embankment and
support the consenting process for its construction. The key findings of this study are:
•

Historical aerial imagery and an interview with the existing farm management confirms the extent of a
former farm quarry immediately south of and encroaching on the proposed dam embankment footprint. The
quarry operated from at least 1975.

•

The quarry pit does classify as a potential HAIL site as it is reported the pit was filled with farm wastes until
is closure in approximately 2015. Farm wastes may include chemical containers, animal offal, metal and
building materials (potentially also asbestos) and minor domestic-type wastes. HAIL activity I most closely
aligns to the activity. Although HAIL activity G3 relates to landfill sites, the small scale of this pit it doesn’t
meet the intent of the HAIL G3 reference.

•

If farm wastes are present in the pit contaminants such as metals, persistent pesticides (OCPs), fuels, semivolatile organic compounds, asbestos and PAHs may be present. A bacterial hazard may exist due to the
presence of offal.

•

This investigation has not involved soil testing will be carried out in parallel with imminent geotechnical
investigations.

•

A preliminary conceptual site model confirms that if fill materials containing contaminants are present and
the fill is disturbed during earthworks, specific mitigation will be required to ensure materials are handled
such that they do not cause impacts on people or the environment, during and post works.

•

HAIL activities mean consent under the NESCS is required for soil disturbance and land use change, if the
pit fill is disturbed. Based on the information available at the time of preparing this report the activity status
will be Discretionary.

•

A site management plan (SMP) will need to be prepared once ground investigations are complete and once
preliminary design details are available confirming the embankment position. The SMP will include
measures for mitigating effects on workers and the environment.

Williamson Water & Land Advisory Limited
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