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1.

Introduction

The Woodville Wastewater Treatment Plant (WWTP) discharge consent is in the process of renewal. To
support an application for consent, an assessment of the local groundwater system near the WWTP, and
a wetland that could be used for final ‘treatment’ prior to discharge (Figure 1.1) is required. This report
therefore presents:


Information on the local geology, and particularly its potential to host a shallow groundwater system;
and



Whether a groundwater system exists at the sites, and if it does, its characteristics and the nature
and dynamics of the flow.

Figure 1.1:
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Location of the Woodville WWTP, treatment ponds, wetland which may be used, together
with drainage channels and potential flow paths.
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2.

Geomorphology

The town of Woodville is within the Pahiatua Basin which is bound by the Tararua and Ruahine Ranges in
the west and the Waewaepa and Puketoi ranges in the east. The processes of alluvial aggradation and
degradation have occurred within the basin for at least a million years (IGNS, 2002).
Woodville is located along the basin floor, approximately 3km from the western edge of the basin and
entrance to the Manawatu Gorge. The topography of the wider Woodville area, including at the WWTP, is
characterised by a broad alluvial plain, gently sloping to the west.
Mangapapa Stream lies adjacent to, and west of, the WWTP (Figure 1.1 ). The stream is at a similar
elevation to the WWTP ponds, and is approximately 30m from Pond 3 (Figure 2.1). To the north Ponds 2
and 3, and south of the railway, the land is generally level and at a slightly higher elevation than that of the
ponds.

Figure 2.1:

View of the Mangapapa Stream and WWTP Pond 3, looking to the north-east.

As well as Mangapapa Stream, there are several unnamed tributaries and surface flow paths in the wider
area of the WWTP (Figure 1.1 ). Along the northern, eastern and southern sides of Pond 1 a drainage
channel has been formed. This is up to 1m wide (at the base) and ~2m deep (Figure 2.2 & Figure 2.3).

Figure 2.2: Drainage channel east of Pond 1.

Figure 2.3: Drainage channel south of Ponds 1 & 2.

The wetland that could be used for final ‘treatment’ prior to discharge, is located on a river terrace of an
unnamed tributary to the Mangapapa Stream, approximately 800m south-west of the WWTP (Figure 1.1 ).
The terrace tread is, on average, approximately 1m above the tributary and 3m below the alluvial plain on
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which the WWTP is located and which forms much of the wider area. The unnamed tributary has a
meandering form, and incised up to 3m in places.
The terrace tread is very hummocky (Figure 2.4) and is locally depressed near the base of the terrace riser.
This depression appears to have permanent standing water (Figure 2.5).

Figure 2.4: Hummocky river terrace at proposed
wetland site

3.

Figure 2.5: Permanent standing water at proposed
wetland site

Geology

Two primary geological units have been mapped in the wider Woodville area; alluvial river deposits, and
blue-grey mudstone with alternating sandstone beds (IGNS, 2002). The alluvial deposits are Late
Pleistocene in age and have been mapped as comprised of gravel, with minor sand and silt, and potentially
overlain with loess. These deposits were confirmed on site, and near the unnamed tributary at the proposed
wetland. More recent river deposits, comprising sand, were also identified.
At the WWTP, alluvial soils and loess were identified in the drainage channel to the east of the ponds
(Figure 3.1). The soils were predominantly silty and sandy, with some rounded gravel. A layer of loess,
approximately 1m thick, was also identified at the ground surface. Underlying the alluvial soils, very weak
interbedded mudstone and sandstone was identified (Figure 3.2). Within the drainage channel, boulders
(up to 1m diameter) appear to have been placed, possibly to reduce the potential for scour.

Figure 3.1: Alluvial soils exposed adjacent to the
WWTP.
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Figure 3.2: Alternating mudstone and sandstone
exposed in the drainage channel
adjacent to the WWTP.
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Given the exposure of mudstone in the drainage channel adjacent to Pond 1, it is likely that the bases of
the ponds are at least partially founded within mudstone (Pond 1 is 1.7m deep). However, without further
investigation it cannot be discounted that the ponds may also be partly founded in alluvial deposits.
Near the wetland that could be used for final ‘treatment’ prior to discharge, the geology is also mapped as
Late Pleistocene alluvial deposits. In addition to these deposits, more recent coarse sands, fine rounded
gravel, and localised clay deposits were also identified.
This wetland is located on the inside of a meander bend in an unnamed tributary to the Mangapapa Stream.
Along the banks of the stream, fine to coarse sand deposits were primarily identified (Figure 3.3 & Figure
3.4). Mudstone was also locally identified along the true left bank, near the apex of the meander. However,
the rock was not able to be traced elsewhere across the site.
Hand augering was undertaken adjacent to the standing water (Figure 2.5). The auger could only penetrate
to a depth of 0.7m because of ‘squeezing’ of the hole. The auger encountered 0.3m of very fine, silty sand,
underlain by at least 0.4m of mottled grey and dark-brown clayey silt with some fine sand. These clayey
deposits were moist, and had moderate plasticity. These deposits are likely to be of low permeability, which
is discussed further in Section 4.

Groundwater
seep

Figure 3.3: Fine sand exposed in
the river bank.

4.

Figure 3.4: Fine sand exposed
in failures along the
river bank.

Figure 3.5: Clay deposit from
the terrace tread.

Groundwater

Evidence of a rudimentary groundwater system was observed within the wider area of the WWTP.
Seepages were identified both in the drainage channel adjacent to the WWTP (Figure 4.1), and within the
river banks at the proposed wetland site (Figure 3.4). The observed flow was consistent with the wider
topography. Any groundwater is within the alluvial sediment, is expected to drain down-gradient, parallel
to the topography, towards a free water surface e.g. river or stream.
Within the drainage channel adjacent to the WWTP, the mudstone exposure was wet from groundwater
seepage rather than surface flow (Figure 4.1). The source of the water is likely the overlying alluvial
sediment, and flow was along the interface with the underlying, essentially impermeable, mudstone. The
groundwater seepage was approximately 2m below ground level.
The farmland to the south-east of the WWTP contains a large swampy area with pools of standing water
(Figure 4.2). This area is where an outlet from the Woodville stormwater system discharges and therefore
much of this water is not ‘natural’. This area is characterised by waterlogged soil and abundant swamp
vegetation. This indicates impeded drainage, and that the water table is near the ground surface. A high
groundwater table is also indicated by the paleo-channels and swamp vegetation across the wider area.
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Groundwater seep

Figure 4.1: Exposed mudstone in drainage channel
to east of Pond 1.

Figure 4.2: Low-lying swampy area to south east of
WWTP.

Mangapapa Stream is located approximately 30m west of Pond 3 (Figure 1.1). The level of the stream is
similar to that of the pond (Figure 2.1). Given the shallow depth of groundwater observed in the wider area,
and the known geology, it is considered that any groundwater system near the WWTP is likely to be
hydraulically-connected to Mangapapa Stream.
The proposed wetland site is located on a recent river terrace, on the inside of a meander bend of a tributary
to the Mangapapa Stream. The terrace tread is hummocky with elevations generally between 1-2m above
the level of the stream. The exposures of permeable sand in the river banks indicate that any groundwater
within the terrace is likely to be hydraulically-connected to the river. However, the presence of permanent
standing water indicates that there is less permeable sediment restricting drainage of the terrace (Figure
2.5). This was confirmed through hand augering (Section 3). On the day of the site visit, standing water
was observed; however, there was also evidence that some of the water had drained i.e. the area of
standing water can be more extensive, and deeper, than observed (Figure 4.3 & Figure 4.4).

Bund

Evidence of
drained water

Evidence of
drained water

Figure 4.3: Standing water at the base of terrace
riser.

Figure 4.4: Standing water with the bund and
drained area.

An assessment of historic photographs indicates that standing water has persisted in this area since at
least 1951 (Figure 4.5 & Figure 4.6). The standing water has a distinctive ‘bend’ shape, similar to that of
an ox bow lake. However, there is also a bund-like structure in the middle area (Figure 4.4). It is unknown
whether the less permeable deposits are natural, or whether they were deposited in this location and the
bund was formed (e.g. as part of an oxidation treatment system).
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Standing water

Evidence of
standing water
Standing water

Figure 4.5: Proposed wetland area (1951).

5.

Figure 4.6: Proposed wetland area (2010-2011).

Conclusions and recommendations

The purpose of this groundwater assessment was to determine whether the geological units near the
WWTP and the proposed wetland have the potential to host a groundwater system, and if so, the nature,
characteristics and dynamics of any groundwater flow.
This assessment supports the following conclusions:


A rudimentary groundwater system is present, and hosted within the surficial alluvial deposits (<3m
thick) at both the WWTP and the proposed wetland site. Groundwater flows along the interface
between these alluvial deposits and the underlying impermeable mudstone and sandstone;



The depths of the WWTP ponds range between 1-1.7m. With mudstone observed at a depth of ~2m
below ground level, it is possible that the ponds have been founded partly within alluvial sediments
and partly in mudstone;



The groundwater system is likely to mimic the surface topography. Flow will therefore be gently
down-gradient towards the south and west, and towards free water surfaces where the groundwater
system intersects the ground surface;



Any groundwater beneath the WWTP is therefore likely to interact with the drainage channel around
the north, east and south of the plant, and Mangapapa Stream to the west;



The Mangapapa Stream is at a similar level to the ponds. The stream is therefore likely to be
hydraulically-connected to any groundwater system;



There are no existing consented bores between the WWTP and Mangapapa Stream, or the unnamed
tributary to the south;



Potential contamination from pond leakage has not been determined from this assessment;



Given the above findings, further investigation of the potential for the WWTP to interact with the local
groundwater system is justified. This would aim to quantify any potential effect of the WWTP on
groundwater;



It is therefore recommended that four piezometers, formed from 50mm slotted-PVC, be installed both
up and down gradient of the WWTP. These will allow:
o

Monitoring of groundwater levels;

o

Undertaking of slug tests to determine the hydraulic conductivity of the surficial deposits; and
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o



6.

Sampling of groundwater from various depths (by utilising a peristaltic pump) which can be
analysed for a range of potential contaminants. Sampling at different depths will allow any
potential contamination plume to be determined, as any potential contaminants may not be
dispersed throughout the water column.

The purpose of these investigations is to:
o

Identify, and if possible quantify, the depth and direction of groundwater flow near the ponds;

o

Quantify the hydraulic properties of the shallow unconfined groundwater system;

o

Monitor the dynamics of the groundwater system, particularly any response to rainfall and
changing effluent levels within the ponds;

o

Identify, and if possible quantify, the degree of interaction between the groundwater system,
the ponds, and the adjacent stream; and

o

Identify, and if possible quantify, the effect of the ponds, and the potential leakage of any
effluent on groundwater quality.
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