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Purpose
The purpose of this report is to provide a summary of the actual and potential
environmental effects of the Bay of Plenty Regional Council (BOPRC) proposal to
re-divert an additional 15% (for a total of 20%) of the Kaituna River’s flow back into
Ongatoro/Maketū Estuary (the estuary). This will help improve the health and the mauri
(life-force) of the area. The full assessment of environmental effects (AEE) is included in
the resource consent and designation applications.
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Introduction
Historically the Kaituna River entered the sea via the estuary. Since 1900 there has been
major work undertaken in the lower Kaituna River Catchment to reduce the flood risk to
surrounding property. This has included the construction of stop banks along parts of the
estuary margin and the 1956 Te Tumu diversion, which directed the river out to sea before
it reached the estuary.
Naturally occurring events and human intervention have regularly changed the amount of
river water entering the estuary. Some of this work contributed to negative ecological and
cultural effects, such as:


a decline in the mauri of the estuary and lower river, with associated impacts on
tangata whenua relationships with the area,



accelerated in-filling of the estuary (largely due to increased water volume and
speeds through the estuary entrance on the incoming tide) with up to 70% of the
tidal prism1 lost since 1956,



a reduction in the habitat for native plants and animals with 95% of estuarine
vegetated wetland disappearing since 1956,



a decline in the size and abundance of kaimoana species.

These effects have resulted in calls from the Maketū community for the Kaituna River to
be re-diverted back into the estuary. As part of a process to address these negative
effects of historical activities, BOPRC and other agencies together with the community
developed the non-statutory ‘Kaituna River and Ongatoro/Maketū Estuary Strategy’. The
Kaituna River Re-diversion and Wetland Creation Project is the first significant step in a
staged approach that is required to implement the strategy.
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Tidal prism - volume of water in the estuary between mean high tide and mean low tide.
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The goal of the Kaituna River Re-diversion and Wetland Creation Project is:
To significantly increase the volume of water (particularly freshwater) flowing from the
Kaituna River into Ongatoro/Maketū Estuary by 2018 in a way that maximises the
ecological and cultural benefits (particularly wetlands and kaimoana), while limiting the
economic cost and adverse environmental effects to acceptable levels.
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Description of the project
The proposed river re-diversion option attempts to maximise the total volume of water
which flows into the estuary from the river during each tidal cycle, while also maximising
the freshwater component of water flowing into the estuary. The proposal also has the
benefit of the creation of new wetland areas. The main features of the proposed option
are the following:


Widening of the existing Ford’s Cut channel.



Construction of a new channel on the river side of Ford’s Cut, utilising and extending
the pre-1981 river loop south of Ford Island (Ford’s Loop), along with a new
entrance to the river some 1,000 m further upstream to maximise the freshwater
component of water flowing into the estuary and minimise saltwater intrusion into the
new channel.



Construction of additional culverts either side of the existing Ford’s Cut culverts.



In-filling of a section of Ford’s Loop to prevent saltwater intrusion into the new
channel.



Removal of stop banks impeding water flows through the upper estuary.



Provision of a public boat ramp and new moorings for the Coastguard and
commercial fishing boats.



Creation of 22 ha of wetland.

Figure 1
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Kaituna River Re-diversion and Wetland Creation Project preferred option.
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Assessment of effects on the environment
The environmental assessments undertaken for the project involved collaborative input
from a broad range of engineering, environmental, social and cultural specialists. The
project team worked together to identify the potential negative and positive environmental
effects of the construction work, river re-diversion and wetland creation. This included
developing measures to ensure that any negative effects are appropriately avoided,
remedied or mitigated.
To assess the potentially positive and negative effects of the proposed option, field work
was undertaken and a suite of numerical models were developed. The numerical models
were utilised to assess the hydrodynamic (how the water moves and what levels it comes
to), morphological (form and shape of the river and estuary) and water quality (salinity,
nutrients and bacteria) effects of the proposed option.
When the Kaituna River was diverted in 1956 some changes occurred rapidly but others
took some 20 years to become evident. It is likely that some of the changes arising out of
this project may also take place over a long timeframe as the system adjusts to a new
equilibrium. The assessments have found a number of positive, neutral or negative
effects:

4.1

Cultural impacts
The relationship between tangata whenua, the Kaituna River, and the estuary is culturally
and historically very significant – it has sustained the people since the landing of the
Te Arawa waka at Maketū. BOPRC has engaged with tangata whenua in several ways
throughout the development of the project, and commissioned cultural impact
assessments (CIA) to better understand the cultural values and report on the cultural
impacts of the Project. The CIAs cover the interests of Ngati Whakaue ki Maketū,
Tapuika, Ngati Rangiwewehi, Ngati Makino, Ngati Pikiao, Waitaha and Ngati Tunohopu.
Key recommendations and outcomes sought are:


general support for the Project from tangata whenua, in some cases conditional on
other environmental management considerations such as water quality
improvement, or preference towards a greater re-diversion,



acknowledgement of the negative impacts of historical modification,



monitoring during earthworks and post re-diversion,



consideration of staging of works to minimise impacts on fish passage, habitats and
spawning areas,



ongoing involvement in restoration and enhancement of resources,



continued work towards full diversion of the river.

Other recommendations were received for actions in the wider Kaituna River Catchment.
These include, that the project takes steps toward addressing past modifications that have
led to the degradation of the mauri of the river and estuary over time. For example,
predictions based on the modelling results show that in the long-term there will be more
fin fish due to improved habitat and water quality.
Ongoing consultation will ensure that appropriate measures are implemented to address
actual and potential effects on tangata whenua.
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4.2

Natural hazards
One of the key outputs of the modelling are the results related to existing natural hazards
and the predicted changes due to increased flows from the re-diversion. The modelling
report and associated analysis concludes:
Flooding is an existing hazard in the Kaituna River and at Maketū.


The flood risk assessment indicates that the project will decrease peak water levels
within the Kaituna River upstream of Ford Road and therefore will not have a
negative impact on river floods or drainage into the river (positive).



At Maketu, the project will not significantly increase the risk associated with extreme
floods. The most serious flooding risk to the township is associated with rare and
extreme sea flood events, during which flood levels exceed ground levels over much
of the town. Modelling indicates that the proposed re-diversion would have only a
negligible effect (increase of 0.05 m) on these flood levels and only if the extreme
sea flood coincides with high river flows (neutral).



The re-diversion will increase flood levels at Maketu for lower and more common
sea flood events if they coincide with high river flows by up to 20cm, unless the high
river flows are restricted. This will increase the flood risk for the limited areas of the
town with low ground levels, and slow down land drainage into the estuary after
floods (negative unless mitigated).

Shoreline erosion is an existing hazard around much of the estuary.


The additional flow through Papahikahawai Creek will encourage erosion of the
channel (positive) but will not increase the risk of serious erosion of the spit to the
seaward side of the Creek (neutral).



The risk of the Maketū Spit being breached is currently high due to erosion
accompanying ongoing expansion of the flood tide delta2, a negative effect arising
from the 1956 diversion. Over time, the proposed re-diversion will significantly
decrease the risk of serious erosion along the landward side of the spit and the
associated risk of breaching (positive medium/long-term) – even though it may
slightly increase erosion risk for a short period immediately following re-diversion
(negative short-term).



The current expansion of the flood tide delta will stop and over time the delta will
reduce in size. This will reduce coastal erosion risk along the main foreshore of the
township to beyond the marae and may encourage natural recovery of a beach in
some areas along this shoreline (positive).



In recent years, Beach Road has been widened into the estuary, with associated
upgrade of the rock protection. The modelling predicts a significant increase in
maximum current speed adjacent to the more seaward areas of this rock wall during
extreme flood events. If constructed according to the design, the wall is adequate to
accommodate the increased velocities. However, channel depths adjacent to the
wall will be monitored (neutral).



Seaward of the surf club water speeds are relatively unaffected and the project is
not likely to aggravate erosion in this area. Similarly, shoreline erosion along the
ocean shoreline seaward of the camp ground will not be affected (neutral).

2

A flood tide delta is an accumulation of sand on the shoreward side of an inlet, estuary, or harbour. These
deltas are formed by sediments carried from the sea into the harbour by flood tide currents and deposited as
the currents decelerate. The 1956 Te Tumu diversion markedly increased flood tide inflows and associated
sediment transport into the estuary, leading to significant expansion of the flood tide delta and increased
erosion of adjacent shorelines.
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There are existing flood and erosion hazards. The project will not significantly change the
flood risk or risk of erosion.

4.3

Navigation
The modelling has considered the effect of the diversion on water depths, sediment
transport and currents both at the estuary entrance and at Te Tumu Cut to assess any
effect on the morphology and navigability of the entrances. To determine the extent of any
changes the bathymetry (depths/bed levels) were modelled and compared for the existing
and proposed situations. There are only small differences in the predicted bed levels for
the existing and proposed situations. In particular:


at Te Tumu Cut there will be no significant change to channel depth, and there will
be no increased navigation risk (neutral),



at the estuary entrance the channel depth will stop silting up and may deepen over
time (positive),



the estuary entrance will change from a flood tide to an ebb tide3 dominated system
(positive),



the project will reduce infilling of the estuary and is likely to flush some sediments
out (positive),



there is the potential for shallowing of the channel near the Maketū boat ramp,
channel depths in this area will be monitored (negative).

Recreational boaties, the Coastguard and commercial fishermen will still be able to use
Te Tumu Cut. A new public boat ramp will be constructed between Ford Road and
Ford Island. To address safety concerns raised during consultation, two new moorings are
to be provided in the vicinity of the proposed new public boat ramp. The two boats are
currently moored at private jetties near the Ford Road culverts, and belong to the
Coastguard and a commercial fisherman. Moving the mooring location will remove the risk
of debris from the river hitting boats, reduce the distance to travel and eliminate concerns
regarding navigation to the cut.

4.4

Water quality
The re-diversion of Kaituna River flow into the estuary will cause a range of physical and
chemical changes to the estuary and its environment.
Since 1989, bacteria levels in the river have decreased significantly, demonstrating that
this aspect of water quality is improving. However the changes in bacteria and nutrient
levels from the river (external load) and estuary (internal load) need to be considered
separately. The key chemical changes are shown in Table 1 below.

3

Flood tide (incoming tide) is the portion of the tidal cycle between low tide and the following high water
(high tide) whereas the ebb tide (outgoing tide) is the portion of the tidal cycle between high water and the
following low water
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Table 1

Key chemical changes in Ongatoro/Maketū Estuary predicted by numerical
modelling for the Kaituna River Re-diversion and Wetland Creation Project.
Chemical changes
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Salinity

Salinity will decrease at most locations in the estuary (positive).
The maximum extent of the salt wedge in the Kaituna River will be
200-250 m further upstream which is negligible compared to the variability
due to river flows and tides (neutral).

Oxygen

Improved dissolved oxygen regime in many locations of the estuary due to
increased flushing of algae and anoxic muds (positive).

Nutrients

An increase in the concentration of nitrogen due to external loads in the
mid and lower estuary (negative).
The modelling showed that under mean river flow conditions there will be
a small decrease in nutrient concentrations in the upper estuary and a
small increase in the mid-estuary and lower estuary.
Phosphorus and nitrogen levels will remain highest in the southern-most
parts of the estuary adjacent to Maketū Road (neutral).
The general increase in external (e.g. rivers and drains) nutrient load will
be balanced by a decrease in internal (e.g. release from sediment)
nutrient load due to the flushing of anoxic muds and algal accumulations
from the upper estuary, mid-estuary and Papakahawai Lagoon (positive).

Bacteria

Blue green algae (Cyanobacteria) - there is not a significant increase in
risk for potential for blue-green algae blooms within the lower estuary
(neutral).
Bathing water – there will be a small impact on the percentage of time
(from 2% to 3.3%) that the New Zealand guidelines for bathing suitability
will be exceeded within the lower estuary (negative).
Shellfish gathering – bacteria levels in the waters of Ongatoro/Maketū
Estuary are currently higher than the Ministry for the Environment’s
shellfish gathering guideline of 43 MPN/100 ml about 20% of the time
instead of the allowable 10% of the time down by the boat ramp. High
values are mostly associated with rain events. The bacteria come from a
number of sources including rural and urban drains and streams,
waterfowl, septic tanks, run-off from grazed land and directly from the
Kaituna River. We don’t know exactly how much comes from each source
(but some work on this is underway). Our studies for this project so far
have only looked at the change in bacterial load coming from the
Kaituna River. The modelling indicates that water from the Kaituna River
alone causes shellfish gathering guidelines to be exceeded in the estuary
3% of the time now, and this will increase to 10% of the time as a result of
the re-diversion. However, median bacteria concentrations in the
Kaituna River have declined nearly 500% since the late 1980s and the
Regional Council expects a slow downward trend to continue due to
improvements in the way that discharges are managed. If this happens
then the shellfish gathering risk will also decrease over the long term. In
summary, this is a negative effect, but likely to improve over time.
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4.5

Ecology
As a consequence of the physical and chemical changes there will be changes to
estuarine margin vegetation and the species that live in and/or rely on that vegetation as a
consequence of altering the freshwater inflow.
Large areas of the estuary are in very poor ecological condition characterised by dense
accumulations of algae, anoxic sediments, dissolved oxygen dropping to very low
concentrations on a daily basis and a lack of shellfish and benthic fauna. The worst areas
are in the upper estuary where there is no benthic fauna. The re-diversion will improve this
situation. It will also cause changes to estuary margin vegetation.

4.5.1

Estuary and Lower Kaituna River
Table 2

Ecological effects predicted for the Kaituna River Re-diversion and Wetland
Creation Project (see text below table as well).
Likely effect

Algae and seaweed

The increased current speeds of the water will substantially increase the
flushing from the estuary of algae accumulations and associated anoxic,
organic muds (positive).
The improvements in flushing will occur in the upper estuary, south of
Papahikahawai Island and in Papahikahawai Lagoon.

Shellfish and benthic
macrofauna

A general decrease in salinity in the estuary is expected to have only minor
effects on the distribution of shellfish and cockle in the estuary (neutral).
A general increase in current speeds across most of the estuary, and in
particular an increase in residual current speed towards the ocean, will
have overall positive impacts on benthic invertebrate fauna by improving
the rate of food supply for filter feeders such as cockle, and by reducing the
extent of the estuary that is currently degraded by accumulations of free
floating algae and the associated anoxic muds (positive).
Improvements will be particularly evident in the upper estuary, mid-estuary
south of Papahikahawai Island and in what is currently
Papahikahawai Lagoon. The effect on the southern estuary, near the
Waitipuia Stream, is expected to be small.

Fish

The extent of habitat suitable for fish in the estuary is currently reduced by
low dissolved oxygen concentrations and suitable feeding habitat is
indirectly reduced by extensive areas of anoxic sediments.
It is expected that reducing algae biomass and anoxic muds will both
improve dissolved oxygen levels and improve habitat for benthic
invertebrate fauna, which in turn provides fish habitat and feeding areas
(positive).
The increased salinity downstream of the proposed intake is not expected
to have a significant impact on fish (neutral).
There will be a negligible impact on potential inanga spawning sites
(neutral).

Macroinvertebrate
fauna of lower
Kaituna River

Below the new intake the river will become more saline. This section is a
zone of transition and dominated by saline tolerant species. The change is
likely to result in a shift in the composition of invertebrate species on the
river edge towards more saline tolerant species, but the overall effect is
expected to be minor (neutral).
The bed of the main river channel is already saline in this section so there
will be negligible effect on river bed fauna (neutral).
The spatial extent of pipi beds in the lower Kaituna River may extend
further upstream towards the proposed intake (positive).
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Likely effect
Lower Kaituna
Wildlife Management
Reserve

4.5.2

The modelling shows a 10% reduction in water flowing from the
Kaituna River into the wetland due to reduced flood and high tide peak
water levels. However, this will be mitigated by installing an extra culvert to
increase capacity (neutral).

Vegetation
None of the predicted physical and chemical changes as a result of the re-diversion are
expected to have significant negative effects on the vegetation on the edges of, and
surrounding the estuary. The potential ecological effects can be summarised as:

4.5.3



The two main areas of remaining salt marsh and wetland linked to the
estuary should remain intact and healthy following river re-diversion (neutral).



Changes to salinity and removal of stopbanks in the north-western corner of the
estuary (Papahikahawai Lagoon) may create conditions suitable for salt marsh or
salt/freshwater wetland species to establish naturally or be replanted (positive).



The Titchmarsh wetland area, to the immediate west of the existing cut to
the estuary, is the largest remaining freshwater wetland area downstream of the
Kaituna Wildlife Management Reserve that is hydraulically connected to the estuary.
It is likely that there will be some changes in species composition of the vegetation
in response to the predicted increase in salinity in the Kaituna River adjacent to
this wetland. Vegetation collapse within the Titchmarsh wetland area is not
considered likely as a result of the re-diversion because of the existing
predominance of salt tolerant species along the margins that are likely to be
exposed to the increased salinity. A monitoring programme has been recommended
to track any vegetative changes and contingency mitigation measures proposed
should they be necessary.



Predicted increases in current flow may continue to make the conditions in the
area of the large salt marsh (southern edge of Papahikahawai Island) that has since
disappeared unsuitable for the re-establishment of salt marsh or for freshwater
wetlands (neutral).



Modelling predicts areas of increase and areas of decrease in nitrogen and
phosphorus concentrations in the estuary after re-diversion. These changes are
unlikely to impact negatively on any estuary margin vegetation - in fact, it is
conceivable that moderate increases in nutrient concentrations may benefit
marshland/wetland plant growth, promoting productivity (positive).

Birds
The number and diversity of shorebird and water species occurring in the Maketū Estuary
and Kaituna River near its mouth does not appear to have varied greatly over the past
30 years. The Project will not result in significant negative effects on birds. As the project
is increasing the area of wetlands, this will in turn increase the available habitat for
wetland bird species and quite possibly lead to an increase in wetland bird diversity and
abundance (positive).
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4.5.4

Ecological effects summary
The project will result in significant positive benefits to the ecology of the upper estuary
and Papakahawai Lagoon area, although there may be a short term risk to water quality
from flushing of the lagoon area. There will be overall positive effects on filter feeders due
to improved habitat and greater food supply.
Of the physical and chemical changes that are likely to occur, none are expected to have
significant negative effects on the vegetation on the edges of and surrounding the estuary.

4.6

Archaeology
The project area is known to have been occupied by Maori for a significant period of time
with a number of archaeological sites in the area. As a precaution, an archaeological
authority to destroy, damage or modify an archaeological site will be sought under the
Historic Places Act. An accidental discovery protocol will be in place to provide guidance
on the steps to be taken if an archaeological site is found during earthworks (neutral).

4.7

Social and recreational
A survey was undertaken to learn more about how people use the lower reaches of the
Kaituna River, the estuary and Maketū beach areas for social and recreational purposes
and to assess the impacts on users of the project. Overall there was support for the
project. In summary, the survey showed:


the most popular activities were walking and picnicking, followed by swimming (in
summer) and fishing,



Te Tumu Cut was the most popular spot for fishing, with people observed there at all
tide times and even in poor weather,



boats are putting out to sea through both the estuary entrance and the Te Tumu Cut
- both of these bars are only navigable around high-mid tide times and when the sea
is fairly flat, except for highly skilled operators of vessels with shallow draughts, such
as the Coastguard jet boat,



on a scale of 1 to 10 (very poor - excellent) the health of the estuary (4.75) was
rated slightly lower than that of the lower Kaituna River (5.26),



Māori respondents highly valued the access to kaimoana and cultural values,
followed by fishing, recreation, family and home,



50% of people thought the project will have a positive effect, while only 5% thought it
will have a negative effect. 13% of people thought that the project will not change
the environment and 29% said they did not know what will happen.

The project will result in the following positive effects:


Improved recreation access with a new public boat ramp at Ford Road. Pedestrian
and vehicle access to and from the parking area to the boat ramp will be designed in
a way to reduce the potential traffic and safety effects on users of Ford Road.



Improved public foot access to the upper estuary from Ford Road as part of the
wetland restoration.



No change to swimming safety in the lower estuary and over time areas may get
deeper.

The Maketū and Te Tumu area is very popular for visitors, especially over summer.
Fishing and kaimoana gathering are popular and valued activities. Overall the recreational
and social survey showed there was general support for the project.
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4.8

Natural character
The re-diversion will result in changes to the existing character, particularly to the
low-lying land north of Ford’s Cut. The establishment of new wetland will create a more
natural landscape over time as pastoral land becomes wetland.

4.9

Property
The project will affect some private landowners (5 affected, 16 parcels), including parts of
two farms in particular. Council is working through options with the landowners and is
seeking to purchase land where necessary. The loss of property will be mitigated by
compensating property owners. Other landowners such as Papahikahawai Trust are
working with Council to change land use and restore biodiversity through suitable
partnership arrangements.

4.10

Construction effects
Construction of the project has the potential to cause short term negative environmental
effects. A number of construction and staging strategies have been identified to minimise
the disruption and effects caused during construction. The key construction effects relate
to earthworks and stockpiling, access along Ford Road and general amenity effects on
landowners and recreational users.
A significant volume of earthworks are required to create the new channel, move
stopbanks, widen Ford’s Cut, infill a section of Ford’s Loop and remove the causeways in
the upper estuary. Erosion and sediment control will be critical and it is proposed to stop
the flow of water into the estuary for the duration of construction, as this is seen as having
less effect than releasing dirty turbid water from in-channel works.
Staging the works and timing key parts to avoid disruption to public access and
recreational use is proposed. For example, the culvert work, which will require
Ford Road to be closed for a period, will be timed to avoid whitebait fishing season.

5

Overall summary
The positive effects of the project are:
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a step towards addressing past modifications that have led to the degradation of the
mauri of the river and estuary over time,



significant improvement in the ecological health, particularly in the upper estuary:


the flushing of algae and improved food supply for kaimoana such as cockles,



an increased likelihood of sea grass establishing,



improvement in the extent of habitat suitable for fish,



the increase in wetland area will provide the potential for increase in wetland
bird diversity and abundance,



22 hectares of wetland will be created,



stopping and partial reversal of the sedimentation issues in the lower estuary,



significant reduction in the erosion risk on the shorelines adjacent to the flood tide
delta,
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maintenance of the existing navigability of Te Tumu Cut,



improved recreation access with a new public boat ramp at Ford Road and improved
public foot access to the upper estuary from Ford Road as part of the wetland
restoration.

The project is a step towards partial restoration of a badly degraded estuarine
environment and a key step in implementing the Kaituna River and Ongatoro/
Maketū Estuary Strategy. There are some negative effects that have been identified and
will be managed, but there are also significant positive effects created by the project.
Some positive effects will be immediate like provision of the public boat ramp, while others
will take time and require a long term stepped view. Overall the project will lead to
improved cultural, ecological and social conditions, especially over the longer term.

For further information:
Contact Pim de Monchy, Project Manager
Email:

pim.demonchy@boprc.govt.nz

Phone: 0800 884 881, extension 8518
Web:

www.boprc.govt.nz/kaitunaMaketū
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