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11. Freshwater Ecology 
The Freshwater Ecology Assessment Report assesses the environmental effects of the Project on 
freshwater ecology. Marine ecology and terrestrial ecology are the subjects of separate reports and 
are summarised in Sections 12 and 14 of this AEE. 

The Report discusses in detail the existing freshwater aquatic habitats, biodiversity and current 
state of the environment monitoring information. The Report also provides survey results and the 
methodology for assessing effects. 

The following is a summary of the issues and potential effects identified in the Freshwater Ecology 
Assessment Report. This summary and the Report subsequently inform the recommended 
mitigation contained in Section 28 and will inform the Project conditions. 

11.1 Existing environment 

The Freshwater Ecology team evaluated the quality of the freshwater habitats along the indicative 
alignment by reviewing existing information and undertaking assessments of representative 
habitats in both the Pūhoi and Mahurangi catchments. The Freshwater Ecologists obtained existing 
information from the New Zealand Freshwater Fisheries Database (NZFFD), Auckland Council 
database and a range of publications.  

Many streams in the Auckland Region periodically experience high sediment loads and 
consequently sediment has the potential to affect biota of Auckland streams. The turbidity levels 
recorded in some Auckland streams after heavy rain can be relatively high (>10,000 NTU). High 
sediment concentrations can also be linked with forestry harvesting activities (refer to Section 
5.1.1(d) of the Freshwater Ecology Assessment Report). 

The Freshwater Ecology team undertook its assessments of freshwater habitats in two stages. The 
first stage, which was undertaken over the period October 2010 to May 2011, included proposed 
crossing locations over six representative permanent streams throughout a representative range of 
land use types and catchments along the alignment. The Freshwater Ecology team chose these 
representative sites on the basis that:  

· they were permanent watercourses located along the indicative alignment, within the 
Pūhoi or Mahurangi catchments;  

· they were representative of the two principal land use types within these catchments, 
namely rural and forestry;  

· they will be culverted in part by the Project; and  
· they were within reaches representative of the overall habitat provided by the 

watercourse.  

The Freshwater Ecologists supplemented these initial assessments by visual assessments of a 
number of waterways in the vicinity of the proposed culvert locations under low flow (drought) 
conditions in March/April 2013. The assessments involved the collection of basic water quality and 
ecological data, the latter including such characteristics as width, depth, substrate types, aquatic 
plants, macroinvertebrates and fish. 
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The Freshwater Ecologists also undertook visual assessments at 33 potential culvert and bridge 
sites, in association with Hōkai Nuku representatives. 

A summary of existing aquatic habitats is presented on a catchment basis in the vicinity of 
identified stream crossings (bridges and culverts) along the indicative alignment. The Freshwater 
Ecologists identified the representative streams based on physical characteristics and in-situ water 
quality. The Freshwater Ecologists also recorded macroinvertebrates and fish species and 
supplemented their data by visual assessments of most of the remaining stream crossing locations. 

11.1.1 Assessment protocols 

Assessments at each of the final five representative stream sites selected by the Freshwater 
Ecologists involved the collection of water quality data, a visual assessment of aquatic plants, and 
sampling of macroinvertebrates and fish. They used the Macroinvertebrate Community Index 
(MCI), Quantitative Index of Biotic Integrity (QIBI) and Stream Ecological Valuation (SEV) 
procedures to indicate habitat quality and overall stream health at sites. Specific information 
regarding the methodologies and criteria for assessing each of these variables is included in 
Section 3 of the Freshwater Ecology Assessment Report. 

11.1.2 Existing aquatic habitats 

Permanent and intermittent streams are defined in the Auckland Regional Plan: Air, Land and 
Water as follows: 

Intermittent Stream  

Any stream or part of a stream that is not a Permanent stream 

Permanent River or Stream  

Downstream of the uppermost reach of a river or stream which meets either of the 
following criteria:  

(a) has continual flow; or 

(b) has natural pools having a depth at their deepest point of not less than 150 millimetres 
and a total pool surface area that is 10m2 or more per 100 metres of river or stream 
bed length. 

The boundary between Permanent and Intermittent river or stream reaches is the 
uppermost qualifying pool in the uppermost qualifying reach. 

The aquatic biological data indicates that the quality of freshwater aquatic habitats along the 
indicative alignment is typical of the Auckland Region and is primarily determined by the land use 
in the associated catchment.  

Four aquatic species, namely a freshwater mussel, freshwater crayfish, inanga, and redfin bully, 
present in these catchments are in gradual decline nationally. An additional species, the longfin eel, 
is at risk nationally. These fish species are common throughout the Auckland Region and have 
been recorded in a wide range of aquatic habitats, including within the Project area. 
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Table 11-1 and Table 11-2 provide a summary of the permanent and intermittent streams that will 
be crossed by the Project. A detailed description of freshwater habitat in the Pūhoi and Mahurangi 
catchments is provided in Section 4 of the Freshwater Ecology Assessment Report. Refer to Figure 
4-14 in this AEE for stream locations. 

Table 11-1: Summary of permanent watercourses crossed by the Project 

Stream Culvert length Land use Existing ecological value 

P6a 51 Forest Good 

P7* 81 Forest Poor 

P9 Bridge/Culvert 104 Forest Good 

P10* N/A Rural Fair 

P11 N/A Rural Fair 

P11b 145 Forest Good 

M13d 80 Forest Good 

M15 219 Forest Good 

M16* N/A Rural/Forest Very Good 

M18/19* 114 Rural/Forest Good 

M21b 75 Rural Poor 

M22* 104 Rural Poor 

M23 N/A Rural Poor 

M24 N/A Rural Poor 

M23a 51 Rural Poor 

M23b 46 Rural Poor 

M23c 61 Rural Poor 

PA900A N/A Rural Poor 

* = Streams assessed 

Table 11-2: Summary of intermittent watercourses crossed by the Project 

Stream Culvert length Landuse Existing ecological value 

P2 134 Rural Poor 

P3 218 Rural Poor 
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Stream Culvert length Landuse Existing ecological value 

P3a 92 Rural Poor 

P5 66 Forest Poor 

P6 40 Forest Poor 

P8 126 Forest Poor 

P9b 65 Forest Poor 

P9a 121 Forest Poor 

P10a 55 Rural Poor 

P11a 99 Forest Poor 

P11f 135 Forest Poor 

P11g 96 Forest Poor 

P12 228 Forest Poor 

M13 129 Forest Poor 

M13a 101 Forest Poor 

M13b 96 Forest Poor 

M15a 67 Forest Poor 

M19b 57 Rural/Forest Poor 

M19c 161 Rural Poor 

M21a 126 Rural Poor 

M21c 78 Rural Poor 

M21d 109 Rural Poor 

M21e N/A Rural Poor 

M23d 61 Rural Poor 

Pa100A 29 Rural Poor 

Pa200A 27 Rural Poor 

PA500A 15 Rural Poor 

SH1700 69 Rural Poor 



Assessment of Environment Effects 

  

200 – 032 Assessment of Environmental Effects_Final_26 August 2013 PAGE 204 

11.1.3 Pūhoi River and tributaries 

The overall quality of the intermittent streams in the Pūhoi catchment is characterised by poor 
quality habitat, low banks with poorly defined flow paths, generally soft substrate, and very limited 
aquatic habitat suitable for aquatic plants, macroinvertebrates and fish. In the case of the 
intermittent streams in the lower Pūhoi River catchment, these streams also had little riparian 
vegetation, which resulted in any open water areas being subject to solar radiation with 
consequential heating. While those streams in the forestry area were well shaded by the pine 
forest, they contained little free-standing water and thus very limited aquatic habitat available for 
colonization by instream organisms such as macroinvertebrates and fish. The proximity of the 
intermittent streams in the southern part of the Pūhoi River Catchment in particular, to the Hikauae 
Creek, indicates that under flowing conditions some migrating fish species (assuming no significant 
obstacles are present) may be able to access these streams. 

The habitat quality of the two representative permanent streams in the Pūhoi catchment based on 
the MCI, varied between poor and fair (MCI scores of 75 and 96 respectively). The limited physical 
habitat present in P7 (refer to Figure 4-14) combined with the downstream falls that limited fish 
species able to utilise this tributary to one species (banded kokopu (not threatened) is a 
recognised "climbing" fish), resulted in a poor quality habitat in this tributary. Although the other 
tributary, P10 (refer to Figure 4-14) a tributary of the Hikauae Creek, is largely in a rural catchment 
and contains a soft substrate (unsuitable for a number of macroinvertebrate species) the quality of 
this habitat was fair. This was due to the presence of aquatic weed, which provides habitat suitable 
for some species of macroinvertebrates, and also the linkage of this tributary with the larger 
Hikauae Creek. The Freshwater Ecology team assessed water quality as being well oxygenated and 
cool (refer to Section 4 of the Freshwater Ecology Assessment Report.  

11.1.4 Mahurangi Right Branch and tributaries 

The Freshwater Ecology team characterised the intermittent streams located within the pine forest, 
in the southern part of this catchment, as having poorly defined flow paths and very limited 
aquatic habitat suitable for aquatic plants, macroinvertebrates and fish. The flow paths of most of 
these streams were covered with pine needles and associated organic litter from the pine forest in 
which they were located. In the case of the more northern intermittent streams, that were located 
in pasture, while many of these streams had well defined flow paths they had limited riparian cover 
(comprising grasses) and almost stagnant water under low flow conditions. 

The Freshwater Ecologists assessed the habitat quality of the three representative permanent 
streams based on the MCI scores. The scores varied from poor (M22) to excellent (M16), with MCI 
scores of 52 and 123 respectively. Refer to Figure 4-14 and Table 11-1and Table 11-2 in this AEE 
for locations and status, and Section 3 of the Freshwater Ecology Assessment Report for further 
detail regarding stream evaluations. The lower habitat quality recorded by the Freshwater 
Ecologists for M22 was due to the influence of the development of the catchment of this stream for 
agriculture. The catchment use of M22 was also reflected in the SEV scores of 0.84 (M16 - native 
forest), 0.77 (M18/19 - rural/exotic forest) and 0.54 (M22 - rural catchment). 
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With respect to the other two streams (M16 and M18/19), which are located in catchments 
developed for agriculture/forestry and contain remnants of native forest, the qualities of these 
habitats were good (M18/19) and excellent (M16). 

The Freshwater Ecology team found moderate diversity of macroinvertebrates in the forested 
streams. The rural stream (M22) contained a much lower diversity of macroinvertebrates, and all 
identified were species tolerant of degraded habitat conditions. 

Section 4 of the Freshwater Ecology Assessment Report contains a complete summary of findings 
on stream habitat and instream ecology.  

11.2 Construction effects on freshwater ecology 

The Project construction activities most likely to adversely affect freshwater ecology are 
sedimentation and construction stormwater discharges which can affect habitat, water quality or 
instream fauna. Cut and fill activities and the disposal of spoil and fill during construction will result 
in the loss of some freshwater aquatic habitat within the Project area. 

Construction water management effects are discussed in Section 10 of this AEE. 

11.2.1 Sedimentation  

Under low flow conditions the water of the representative streams is generally clear, cool, well 
oxygenated, with a slightly acidic pH and low concentrations of TSS and nutrients (refer Section 
6.2.2 of the Freshwater Ecology Assessment Report). Under elevated flow conditions however the 
water becomes turbid and the concentrations of nutrients increase. Such changes are typical of 
streams in the Auckland area. 

TSS is the principal contaminant of concern for freshwater ecology. 

The Construction Water Assessment Report indicates that the load of sediment that will be 
discharged from the Project will increase by 5% and 11% respectively for the Mahurangi and Pūhoi 
catchments, and that much of this sediment will be re-worked and transported to the estuaries. 

Section 7 of the Construction Water Assessment Report states that sediment entering the 
freshwater catchment will change as the Project progresses, with an increase in sediment yields 
above those generated in the existing catchment anticipated during rainfall events. However, the 
predicted sediment loads in the rivers during construction could also occur during a rainfall event 
within the existing catchment. The predicted sediment loads for 2, 10 and 50 year rainfall events, 
including the sediment yields from the Project, would be equivalent to loads generated during 
slightly less frequent and less likely events in the background case. 

Section 7 of the Construction Water Assessment Report provides details on stream sediment 
transport and deposition in relation to background loads and the construction of the Project. 

The accumulation of fine sediment on stream beds may reduce the abundance and diversity of 
macroinvertebrates by increasing drift, smothering and abrasion of the macroinvertebrates 
themselves and their periphyton (algae) food supply. Smothering and abrasion of periphyton from 
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hard-substrate by sediment erosion is anticipated to be very minor, as few of the streams in the 
Project area contain hard-substrate and discharges will largely occur in lower sections of these 
streams. Nutrient concentrations are predicted to increase only marginally due to stormwater 
discharges and will have little effect on the periphyton of the receiving streams. Effects of 
increased nutrient concentrations on water for the Warkworth municipal potable supply are 
discussed in Section 10.7.3 of this AEE. 

The structure of macroinvertebrate populations may be altered as sensitive species are replaced by 
species more tolerant of higher TSS concentrations. In this instance most of the permanent 
streams examined are colonised by macroinvertebrates that are able to tolerate elevated TSS 
concentrations, the discharge of treated stormwater from construction activities will have a minor 
effect on the macroinvertebrate populations in streams within the Project area. 

Increased turbidity has the potential to impact on feeding and upstream migration rates in juvenile 
banded kokopu, and to a lesser extent inanga and common bullies. Turbidity can also increase 
avoidance behaviour and cause survival rates to decline in some species, though a number of New 
Zealand's freshwater fish have been found to be largely unaffected by sub-lethal turbidity levels87. 
In this instance, the dominant fish species resident in the streams within the Project area are 
tolerant of high TSS concentrations for short periods of time. 

While the feeding and migration of some juvenile fish species (eg banded kokopu) may be affected 
by relatively low levels of turbidity (NTU>25), adults of this species along with redfin bullies are 
able to tolerate very high levels of turbidity, up to 40,000mg/L. 

11.2.2 Habitat loss 

Cut and fill activities will occur along the alignment within both the Pūhoi and Mahurangi 
catchments. Construction of fill embankments and disposal of excess spoil at a number of locations 
will result in the infilling of valleys and diversions of existing watercourses. These stream diversions 
will result in the formation of new watercourses within those valleys. However, there will be an 
overall loss of stream habitat – albeit of poor quality and limited ecological value – along the 
alignment. 

Effects of fill associated with the installation of culverts on water flow within the streams will be 
short term and flushed downstream, and the overall effects on water quality will be minor. Water 
quality will be unaffected once diversions have stabilised and the associated riparian planting is 
developed. Following the completion and stabilisation of streamworks, the operation of culverts will 
not affect the water quality of streams. 

11.3 Operational effects on freshwater ecology 

Post-construction, loss of habitat through culverting and stormwater treatment and discharges 
from the operation of the motorway may also have adverse effects on the water quality and thus 
the ecological health of watercourses within the Project area. Fish passage may potentially be 
disrupted by the construction of culverts and stream diversions. 

                                                
87  Refer to Section 5.1.1 of the Freshwater Ecology Assessment Report. 
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Effects relating to operational water are discussed in Section 21 of this AEE. 

11.3.1 Culverting 

The indicative alignment for the Project proposes seven large viaducts and five bridges, of which 
nine are required because of stream / river crossings. The Project also proposes 40 culverts with 
three of the culverts being concrete arches.  

Bridge structures and arch culverts are proposed for crossing watercourses with high quality 
habitat, including the Kauri Eco Viaduct, which avoids a stand of mature kauri in the Perry Road 
Sector and arch culverts at Sites P9, M15 and M22 (refer to Figure 4–14 for freshwater sites). The 
structures are intended to be constructed so that no part of the bridge will be located within 
watercourse. Concrete culverts are proposed where the streams have little or no ecological value. 
Refer to Table 11-1and Table 11-2 for a summary of the ecological status and type of crossing 
proposed at each watercourse and Tables 11 and 12 in the Freshwater Ecology Assessment 
Report, which provide a summary of effects on intermittent and permanent streams. 

While in most cases culverts will be placed in the existing stream bed, some culverts will be 
associated with diversions of parts of streams. Overall, this will result in the change to 
approximately 1,788m of permanent stream habitat (905m in the Pūhoi catchment and 883m in 
the Mahurangi catchment) and 7,151m of intermittent stream habitat (3,388m in the Pūhoi 
catchment and 3,763m in the Mahurangi catchment). Refer to Sections 21.1 and 21.5 of this AEE 
for further details of stream diversions.  

The principal effect of culverts on streams is a reduction in the amount of light that is able to reach 
the streambed and sustain the primary productivity on which the stream ecosystem is based, thus 
reducing the productivity of the section of stream in which the culvert is located. However, the 
presence of water within the culvert means that section will to continue to be an integral 
component of the overall stream system and enable the stream to function as an integrated 
continuum. Design measures have been incorporated to minimise the effects of culverts on 
streams crossed by the indicative alignment. 

Adverse effects associated with the permanent loss of freshwater aquatic habitat will be mitigated 
through riparian planting and enhancement, as discussed further in Section 28 of this AEE. 

11.3.2 Operational stormwater discharges 

The treatment and discharge of stormwater from motorway surfaces has the potential to contain 
elevated concentrations of sediment, trace metals and total hydrocarbons. All of these 
contaminants have the potential to affect freshwater aquatic organisms. 

The existing water quality of streams within the Project area is generally good, with contaminant 
levels well below the ecological trigger values. A small increase in contaminant levels is anticipated 
at all sites due to the discharge of motorway runoff. Operational stormwater treatment proposed 
for the Project will keep contaminant concentrations within the Australia and New Zealand 
Environment and Conservation Council (ANZECC) guidelines for freshwater quality. Refer to Section 
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8 of the Operational Water Assessment Report for further details regarding the proposed 
stormwater treatment by constructed wetlands. 

11.3.3 Fish passage 

As indicated on Drawings FE-101, 40 culverts are proposed for the Project. Of the 40 culverts, 12 
will be located within existing permanent streams used by diadromous fish species that migrate 
upstream and downstream between fresh and saltwater environments. Six of the indigenous 
species recorded in the Pūhoi and Mahurangi catchments are diadromous, namely banded kokopu, 
shortfin and longfin eel, common bully, inanga and redfin bully.  

Culvert designs will incorporate features such as baffles and weirs to facilitate the 
upstream/downstream passage of climbing and swimming fish species in all but two permanent 
streams where fish passage is required. The NZTA’s Fish Passage Guidance for State Highways88 
has been considered in the design of culverts. Drop structures are required at the upstream end at 
Sites M23a and M23b and will create barriers to fish passage in these streams (refer to Table 11-1 
and Table 11-2 for details of sites where culverts are proposed and to Figure 4-14 for the location 
of these structures). Table 12 in the Freshwater Ecology Assessment Report indicates that these 
streams have poor ecological values in terms of water quality, habitat, water flow and fish 
passage, and that the overall effect of the Project on these streams would be minor. As a result, 
the effects of the Project on fish passage will be minor. 

In addition to this assessment, the Freshwater Ecology Assessment Report recommends that fish 
transfers are undertaken prior to any streamworks occurring. 

A description of the fish passage measures to be incorporated into culverts is provided in Sections 
3 and 7 of the Operational Water Assessment Report. 

11.4 Overall effects on freshwater ecology 

The actual and potential effects of the Project on freshwater ecology relate to sedimentation of 
watercourses, loss of habitat through culverting of streams and disposal of fill, disruption to fish 
passage, and effects of contaminant concentrations from construction and operational stormwater 
discharges. Much of the aquatic habitat within the Project area is degraded and many streams 
possess a very limited diversity of aquatic fauna.  

Effects associated with the sedimentation of waterways during construction will for the most part 
be temporary. Increased sediment concentrations are unlikely to affect fish populations as the 
dominant species present in the Project area are tolerant of such effects for short periods of time. 
Such increases are predicted to occur during large rainfall events, after which TSS levels are 
predicted to reduce as sediment is progressively flushed downstream by flow. The methods and 
controls proposed for managing water-related effects during construction seek to mitigate the 
potential effects on the freshwater environment in such an event (refer to Section 10.5 of this 
AEE). 

                                                
88  Refer Section 5.3 of the Operation Water Assessment report. 
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The potential disruption to fish passage will largely be avoided through incorporation of measures 
to facilitate upstream and downstream movement in culvert design (aside from sites M23a and 
M23b where drop structures are required). 

Installation of permanent stormwater treatment ponds will ensure that concentrations of 
contaminants will remain significantly less than ANZECC guideline levels and will have a minor 
effect on the habitat quality of streams within the Project area. The contaminants tend to partition 
(sorb) to particulates, which are effectively treated by the proposed wetlands designed to capture 
all runoff from the motorway road surface. 

It is recognised that culverts will significantly alter the aquatic habitat where they occur. However, 
the design of the culverts has kept impacts to a minimum and riparian planting and enhancement 
of aquatic habitat within streams throughout the Project will assist in mitigating the effects of 
habitat loss. The majority of the streams crossed by the indicative alignment are poor in terms of 
riparian cover and ecological value, so the planting associated with the Project will significantly 
improve the habitat. In addition to these measures, a total of approximately 237ha of forestry and 
205ha of farmland within the proposed designation will potentially be retired from productive use, 
reducing long-term sedimentation generation from that area of land. 

11.5 Recommendations and mitigation 

The Project will cross a number of intermittent and permanent streams typical of those of the 
Auckland Region. These streams contain very little aquatic fauna. However, they do contain four 
fish species that are in gradual decline on a national level, but are common in the Auckland region. 

The principal potential effects of the Project on the freshwater habitats are a reduction in water 
quality as a result of construction and stormwater discharges, a loss of aquatic habitat as a result 
of culverting, and disruption to fish passage. 

The effects of these activities will be minor as: 

· Wetland treatment of the construction stormwater to a minimum of 75% TSS will ensure 
that the quality of the stormwater discharged, as a result of increased TSS, will be reduced 
for a short period and progressively flushed through by stream flow and can be tolerated 
by the resident fish species; 

· The quality of discharges from operational stormwater ponds and wetlands will meet the 
ANZECC guidelines for the protection of freshwater aquatic life; 

· Riparian planting will mitigate effects of habitat loss by culverting and enhance riparian 
areas and stream habitats within the proposed designation; and 

· Fish passage will be provided through culverts in all but two permanent streams and in 
intermittent streams where adequate upstream habitat is available. 

The Freshwater Ecology Assessment Report recommends, at Section 8, that site-specific aquatic 
habitat assessments should be undertaken in the permanent streams that will be culverted to 
determine whether the stream is permanent and that the culvert design is appropriate. This would 
establish a baseline against which any habitat changes could be assessed. 
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Fish species within existing streams should be captured and relocated prior to construction using 
standard relocation practices. I support these recommendations. 

The Freshwater Ecology team’s recommendations, including planting, should be undertaken at a 
level commensurate with the amount of stream habitat lost through culverting, leaving the stream 
and aquatic environment no worse off. In those areas where there is poor quality instream habitat 
there may be overall improvements. I support these recommendations and note that they are 
“commensurate with habitat lost” measures, which do not necessarily reflect the length of stream. 
There may be better benefits realised by restoring a shorter length of stream to a higher standard 
than currently exists. 

The mitigation measures and conditions proposed for the Project (refer to Section 28 of this AEE 
and Sections 7 and 8 of the Freshwater Ecology Assessment Report) will provide opportunities to 
enhance the freshwater habitat within the proposed designation. I support the Freshwater Ecology 
team’s recommendation that monitoring and assessment following significant rainfall events (ie 1 
in 50 year event) should be undertaken to assess any significant impacts on freshwater 
environments and appropriate remedial measures implemented.  
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