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Executive Summary 
Tauranga City Council is authorised under a Bay of Plenty Regional Council resource 
consent (no. 6537) to abstract water from the Waiāri Stream. Abstracted water is treated at 
the Waiāri Water Treatment Plant in Te Puke and is used to supply drinking water to the 
Papamoa coastal strip and Te Tumu growth area, while also providing a backup supply for 
the Western Bay of Plenty District Council’s Te Puke township. 
Resource consent conditions required three consecutive years of baseline ecological and 
water quality monitoring to be undertaken in the Waiāri Stream prior to construction of the 
water treatment plant commencing. With the plant now operational, ongoing monitoring is 
also required at the following intervals, as specified by resource consent conditions:   

¶ Three consecutive years after abstraction reaches a rate greater than 30,000 cubic 
metres per day; and 

¶ Once every five years thereafter.  
Therefore, following the commencement of abstraction, annual monitoring was undertaken in 
2023 and 2024. In early 2025, Tauranga City Council engaged SLR Consulting New Zealand 
to repeat the annual water quality and freshwater ecological monitoring at both the Te Puke 
Waste Water Treatment Plant and the Waiāri Water Treatment Plant intake, in accordance 
with methodologies employed in previous surveys. Surveys were completed in February 
2025 and included a basic water quality assessment, macrophyte monitoring, a quantitative 
assessment of macroinvertebrate communities, and fish surveys. 
Overall, no obvious disparities between upstream and downstream monitoring sites were 
recorded and, overall, results from the 2025 survey are generally consistent with previous 
years’ surveys, although some lasting impacts of the flood events of 2023 were noted. Some 
encouraging results (i.e., the capture of torrentfish and giant kōkopu) were also recorded.  
Ongoing collection of data for a further several consecutive years would be beneficial for the 
purposes of comparison and trend analysis, especially if abstraction rates are expected to 
increase towards the maximum consented amount. However, the surveys could be reduced 
in scope in years where monitoring is additional to consent requirements. Specifically, 
macrophyte monitoring and fish surveys could be limited to the survey events required by 
consent conditions. Ongoing data collection should be carried out in accordance with 
methods that have been consistently repeated over several years until now, as this will allow 
trend analyses to be undertaken and the effects of weather events and natural temporal 
variation to be discerned from any impacts caused by abstraction. This will also enable the 
detection of any impacts on aquatic ecology that may occur as a result of abstraction from 
the Waiāri Stream.   
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%EPT The proportional abundance of Ephemeroptera or mayflies; Plecoptera or 

stoneflies; Trichoptera or caddisflies 

EPT  Ephemeroptera or mayflies; Plecoptera or stoneflies; Trichoptera or 
caddisflies 

MCI Macroinvertebrate Community Index  

MCI-sb Soft-bottomed variant of the Macroinvertebrate Community Index  
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WTP Water Treatment Plant 

WWTP Waste Water Treatment Plant 
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1.0 Introduction and Background 
The Waiāri Stream is the second largest sub-catchment of the Kaituna River. The stream 
originates in the Mangorewa Forest and flows to the east of Te Puke in a northerly direction, 
approximately parallel to the Kaituna River. The surrounding landscape is varied, comprising 
native forests, exotic forestry, scrublands and agricultural zones. The Waiāri confluences 
with the Kaituna River just north of Te Puke and immediately upstream of the Kaituna River 
mouth.  
Tauranga City Council (TCC) is authorised under a Bay of Plenty Regional Council (BOPRC) 
resource consent (no. 6537) to abstract water from the Waiāri Stream. Abstracted water is 
treated at the Waiāri Water Treatment Plant (WTP) in Te Puke and is used to supply drinking 
water to the Papamoa coastal strip and Te Tumu growth area, while also providing a backup 
supply for the Western Bay of Plenty District Council’s (WBOPDC) Te Puke township. 
Resource consent conditions (Condition 7.1, see Appendix A) required three consecutive 
years of baseline ecological and water quality monitoring to be undertaken in the Waiāri 
Stream prior to construction of the WTP commencing.    
With the plant now operational, ongoing monitoring is required at the following intervals, as 
specified by resource consent conditions (Appendix A):   

¶ Three consecutive years after abstraction reaches a rate greater than 30,000 cubic 
metres per day; and 

¶ Once every five years thereafter.  
Additionally, Condition 7.2 of the water take resource consent (Appendix A) outlines specific 
requirements for the ongoing monitoring. Specifically, quantitative monitoring of 
macroinvertebrate and fish communities, assessments of macrophyte cover, and basic water 
quality monitoring are required. Monitoring is to be conducted at designated points upstream 
and downstream of the Waiāri WTP intake, as well as upstream and downstream of the Te 
Puke wastewater treatment plant (WWTP), which discharges to Waiāri Stream. Surveys are 
to be carried out in February of each year of survey and undertaken in accordance with the 
following resource consent condition requirements:  

Macroinvertebrate samples are to be collected using quantitative protocols, with 
macrophytes sampled at all four sites and hard-bottomed samples collected from 
two sites around the proposed intake site.  

Fish surveys are to be undertaken using single-pass electric-fishing and baited G-
minnow traps at all sites.  

Water quality (temperature, pH, turbidity and dissolved oxygen) are to be recorded 
at each site.  

In accordance with these conditions, prior to commissioning of the WTP a series of 
comprehensive baseline monitoring activities were carried out for three seasons between 
2010 – 2012 (Bioresearches, 2010, 2011, 2012). However, commissioning of the water 
intake project was put on hold due to reduced demand (Bioresearches, 2012). The project 
was subsequently rescheduled and instream works and construction of the water intake 
infrastructure commenced in 2018. As an additional five years had passed since the 2012 
baseline survey, a repeat of the biological monitoring was undertaken in 2017 (4Sight 
Consulting, 2017) and supplemented by additional assessments in 2019, 2020, and 2021 
(4Sight Consulting, 2019, 2020, 2021), prior to the water take commencing. Construction 
had begun at the time of the 2019 survey and was ongoing during the 2021 survey. Plant 
construction also continued during the 2022 survey, although all instream and near-stream 
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works had been completed. The 2019 through 2021 surveys were additional to the 
consented requirements and were intended to provide a broader picture of the Waiāri 
Stream’s biological features prior to water abstraction commencing. The 2022 survey was 
the second five-year survey, in line with the requirements of the resource consent (4Sight 
Consulting, 2022). Subsequent to the plant’s commissioning, post-commissioning monitoring 
has been conducted to ensure a thorough and ongoing evaluation of the ecological and 
water quality dynamics in the Waiāri Stream (4Sight Consulting, 2023; Xu, 2024). 
TCC engaged SLR Consulting New Zealand (SLR) in early 2025 to undertake annual water 
quality and freshwater ecological monitoring at both the Te Puke WWTP and the Waiāri 
WTP intake. The methodologies used aligned with those employed in previous surveys and 
included a basic water quality assessment, macrophyte monitoring, a quantitative 
assessment of macroinvertebrate communities, and fish surveys (4Sight Consulting, 2020, 
2021, 2022, 2023). This report presents the results of these assessments, which were 
undertaken over 10 and 11 February 2025 at four sites in the Waiāri Stream. The Tapuika 
Iwi Authority advised which was the most appropriate time in the Te Arawa Maramataka for 
freshwater sampling, and the dates of 10 and 11 February were chosen to align with this 
advice. An iwi representative was present on both sampling days and carried out the 
fieldwork together with SLR staff.   

2.0 Survey Methodology  

2.1 Monitoring Locations 
Four stream sites were surveyed. The locations of three of these sites aligned with those 
assessed in the 2010 – 2023 surveys. However, in 2019 and 2020, infrastructure 
construction works were underway in the vicinity of the WTP intake location, and the original 
location of Site 2 was not accessible. As such, Site 2 was relocated (Site 2a) to a more 
accessible location, approximately 650 m downstream of the original sampling site. 
Limitations to safe access and a lack of suitable habitats for sampling at Site 2a prompted a 
review of the downstream ‘Site 2’ location prior to the 2021 survey. Given the streambanks 
below the intake had become accessible again, Site 2 was relocated in 2021 (Site 2b), 
closer to the original Site 2 location. This Site 2b was used for surveys undertaken in 2021, 
2022, 2023, and 2025. For clarity, Site 2b is referred to as Site 2 within the remainder of the 
report. We note that in 2024, all survey sites and instream monitoring methods differed from 
those used on previous occasions (Xu, 2024). Therefore, for the purposes of ongoing 
comparability, in 2025 survey locations were aligned with those used repeatedly over 
consecutive sampling years from 2010 to 2023 (4Sight Consulting, 2017, 2019, 2020, 2021, 
2022, 2023; Bioresearches, 2010, 2011, 2012).  
Monitoring sites 1 and 2 are located approximately 90 m upstream and 120 m downstream, 
respectively, of the WTP intake (Figure A). These sites were accessed via 315 No. 1 Road, 
Te Puke. Sites 3 and 4 are located approximately 500 m upstream and 40 m downstream, 
respectively, of the Te Puke WWTP outfall, in the lower reaches of the stream and 
approximately five kilometres downstream of the Waiāri WTP (Figure B). These sites were 
accessed via a public walkway, which has an entrance point at 18 Gordon Street, Te Puke. 
All survey sites were marked using GPS and photographed for comparison with past and 
future surveys. An overview of the sampling sites and the WTP and WWTP locations has 
been shown in Figure C, and NZTM and NZGD coordinates of the monitoring sites have 
been provided in Table A.  
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Table A: Site locations and GPS coordinates (NZGD and NZTM) of WaiǕri Stream 
monitoring sites, February 2025.  

Site Site Description NZGD (1949) NZTM (NZGD, 2000) 

Longitude Latitude Easting  Northing 

1 Upstream of WTP intake 176.32871812 -37.82238545 1893023 5808866 

2 Downstream of WTP intake 176.32980476 -3781902126 1893132 5809236 

3 Upstream of WWTP outfall 176.33924955 -37.78492379 1894099 5812991 

4 Downstream of WWTP outfall 176.33824937 -37.78262778 1894020 5813249 

2.2 Timing of Monitoring 
Freshwater monitoring guidelines (for example, Collier et al., 2014) generally advise that 
monitoring should be avoided in the two weeks following a flood flow or bed-moving high 
flow. Similarly, macroinvertebrate sampling protocols specify that sampling should not take 
place within four weeks of a flood (Stark et al., 2001). These measures are implemented to 
minimise data variability and maximise data reliability. In order to align with these guidelines, 
rainfall and flow data were used to inform fieldwork scheduling. TCC undertakes rainfall 
monitoring within the Waiāri Stream catchment, and rainfall data was obtained for the six 
weeks (1 January to 11 February 2025) prior to the survey. TCC also collects flow data at 
the intake site. Flow data for the Waiāri Stream for the six-week period prior to the survey 
was therefore also obtained, to demonstrate the range of flows experienced in the lead-up to 
the survey.  
The survey was also scheduled for the month of February to maximise comparability with 
previous sampling, which has generally been undertaken in February, with a small number 
of sampling occasions occurring during March. Moreover, advice was provided by the 
Tapuika Iwi Authority so that sampling could occur at the most appropriate time in the Te 
Arawa Maramataka.  
Monitoring was undertaken on 10 and 11 February 2025. 

2.3 Instream Monitoring 

2.3.1 Water Quality Monitoring 
Water temperature (°C), dissolved oxygen concentration (mg/L) and saturation (%), specific 
conductivity (µs/cm), and pH were measured at each site on two occasions using a pre-
calibrated EXO2 multiparameter sonde1. Measurements were made at each site at the 
commencement of field surveys on 10 and 11 February 2025.  

2.3.2 Macroinvertebrate Monitoring 
Macroinvertebrates are good indicators of water quality, as they show a wide range of 
responses depending on their degree of sensitivity to pollution. The macroinvertebrate 
community at a given site may be considered a result of the prevailing habitat and water 

 
1 We note that in previous years, turbidity has been measured and is a required monitoring parameter under 
consent condition 7.2. Regrettably, there was a fault with the water quality sonde used in 2025 and turbidity 
wasn’t able to be measured. While this is a gap in the 2025 monitoring round, we recommend this be included in 
ongoing monitoring to inform trend analysis.  
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quality. Consequently, macroinvertebrates are used widely in New Zealand as indicators of 
water quality.  
Macroinvertebrate samples were collected from each of the four sites. The resource consent 
condition specifies that:  
Invertebrate samples shall be collected using Protocols C3: Hard-bottomed Quantitative and 
C4: Soft-bottomed Quantitative of the Ministry for the Environmentôs ñProtocols for Sampling 
Macroinvertebrates in Wadeable Streamsò. Hard substrates will be sampled above and 
below the intake and macrophytes will be sampled at four locations.  

Consistent with previous monitoring occasions, there was insufficient aquatic plant growth at 
the upstream sites (sites 1 and 2) to allow sampling of macrophytes (4Sight Consulting, 
2017, 2019, 2020, 2021, 2022, 2023; Bioresearches, 2010, 2011, 2012). Additionally, areas 
of cobble and boulder habitat were generally absent, or outside of the sampling area, with 
soft sandy substrates dominating wadeable areas. For practicality and safety reasons, this 
precluded the use of either Protocol C3 or C4 (Stark et al., 2001), specified in the conditions 
of consent. Within the shallower – and safely accessible – sections of the stream, woody 
debris constituted the largest form of stable habitat. The Ministry for the Environment (MfE) 
protocols (Stark et al., 2001) recommend sampling woody debris when macrophytes are 
absent from soft-bottomed stream habitats. Therefore, macroinvertebrate samples were 
collected from the woody debris at these two sites. Four replicate macroinvertebrate 
samples were collected from both sites.  
At Site 1 and 2, samples were collected by placing a D-net (aperture 400 mm, mesh 0.5 mm) 
downstream of a section of wood and gently scrubbing the wood with a soft nylon brush to 
dislodge invertebrates, allowing the water current to carry individuals into the net. 
Macroinvertebrates from a total estimated surface area of one square metre were collected 
for each sample before being transferred into a plastic storage container. Each sample was 
stored separately and preserved in 70%-80% isopropyl alcohol.  
At downstream sites (sites 3 and 4), above and below the WWTP outlet, macrophytes were 
sampled following macroinvertebrate sampling Protocol C4: Soft-bottomed Quantitative 
(Stark et al., 2001). Four replicate samples were collected from each of these sites. Samples 
were collected from the submerged tips of macrophytes. Sampled macrophytes almost 
entirely comprised Canadian pond weed (an oxygen weed, Elodea canadensis), with a small 
amount of stonewort (Nitella sp.), also sampled.  
For each replicate sample at sites 3 and 4, approximately 1.0 – 1.5 L of weed was collected 
in front of the D-net. The weed was transferred to a lidded bucket containing approximately 
1.0 L of stream water. The bucket was shaken vigorously twenty times to dislodge 
individuals and the water contents poured through a 0.5 mm sieve. The shaking process was 
carried out a further two times for each sample before the contents of the sieve were 
transferred to a plastic storage container and Each sample was stored separately and 
preserved in isopropyl alcohol. Macrophytes were retained, transferred to a plastic bag, 
chilled, and returned to the laboratory to be dried at 70 °C for 24 hours before weighing.  
Preserved macroinvertebrate samples were returned to the laboratory and sorted. 
Macroinvertebrates were identified to the lowest level practicable by an experienced 
taxonomist (B. Stansfield, EIA Limited) and counted using sample processing Protocol P3 
(Stark et al., 2001). The following biotic indices were calculated to assess the ecological 
condition of the community. Indices calculated included: 

¶ Taxa richness refers to the number of distinct types of taxa within a sample.   

¶ Ephemeroptera or mayflies; Plecoptera or stoneflies; Trichoptera or caddisflies (EPT, 
excluding Oxyethira and Paroxyethira species) comprise insects generally sensitive 
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to pollution. The percentage of EPT taxa represents the proportion of all taxa 
collected that that belong to one of these groups.  

¶ The percentage of EPT individuals (%EPT) quantifies the proportional abundance 
of the three generally pollution-sensitive orders of insect out of all individual 
macroinvertebrates recorded from each sample.  

¶ The Macroinvertebrate Community Index (MCI) evaluates the presence of 
individual macroinvertebrate taxa recorded based on an assigned score that reflects 
their tolerance or sensitivity to pollution, with scores ranging from one (highly 
tolerant) to ten (highly sensitive) (Stark, 1998).  

¶ The Quantitative Macroinvertebrate Community Index (QMCI) was calculated 
from each site as quantitative protocols were used. The QMCI is also based on the 
average pollution sensitivity scores for individual taxa recorded. The QMCI shares 
similarities with MCI but also considers the number of individuals of each collected 
taxon in its assessment.  

The soft-bottomed MCI variants (MCI-sb and QMCI-sb) were calculated according to 
equations set out in Stark and Maxted (2007). Scores of >120 and >6.0 (for MCI/MCI-sb and 
QMCI/QMCI-sb, respectively) are indicative of clean water or ‘excellent’ habitat quality, 100 
– 120 and 5.0 – 6.0 are indicative of ‘good’ quality or mild organic pollution, 80 – 100 or 4.0 – 
5.0 are indicative of ‘fair’ quality or probable moderate pollution, and scores <80 and <4.0 
are indicative of ‘poor’ quality or probable severe pollution (Stark, 1998; J.D. Stark & J.R. 
Maxted, 2007). These water quality categories are presented in Table B. Raw 
macroinvertebrate results are presented in Appendix B.  
In previous years, a trend analysis has been undertaken to inform a comparison between 
sites (4Sight Consulting, 2017, 2019, 2020, 2021, 2022; Bioresearches, 2010, 2011, 2012). 
However, the March 2023 survey represents the first survey undertaken after abstraction 
commenced. Additionally, in 2023, the instream ecology of the Waiāri was heavily influenced 
by the atypical flows and weather patterns of the 2022/2023 summer season. Further to this, 
in 2024, macroinvertebrate monitoring was not undertaken at the Te Puke WWTP2, and a 
different sample collection methodology was used at the Waiāri WTP intake sites (semi-
quantitative methodology was used and samples from each site were pooled). Therefore, 
trend analyses would not add insight to our assessment in 2025. However, statistical and 
trend analyses will be undertaken in future years, after consecutive seasons of abstraction 
from the Waiāri Stream and after consistent monitoring methodology has been applied over 
several years.  

Table B: Interpretation of MCI and QMCI values based on Stark (1998) and J.D. Stark 
& J.R. Maxted (2007).  

Quality Descriptors MCI or MCI-sb QMCI or QMCI-sb 

Excellent Clean water ≥120 ≥6 

Good Doubtful quality / possible mild pollution 100 – 120 5 – 6  

Fair Probable moderate pollution 80 – 100 4 – 5 

Poor Probable severe pollution <80 <4 

 
2 The Morphum Environmental report (Xu, 2024) indicated that flow conditions were unsafe for instream 
sampling.  
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2.3.3 Macrophyte Monitoring 
The macrophyte cover and species composition survey was carried out by visual 
assessment at each site. Water depth and swift, deep flows in the Waiāri Stream at both the 
Te Puke WWTP and Waiāri WTP prevented field assessors from wading across the full 
width of the stream. However, excellent visual clarity (i.e., low turbidity) enabled the visual 
assessment of five replicate transects across the stream at each site from the streambank. 
The transects were located at ten metre intervals and were used to identify the macrophyte 
species present and visually estimate the percentage cover of each identified macrophyte 
species. Raw macrophyte results are presented in Appendix B.  

2.3.4 Fish Surveys 
To sample fish communities, three unbaited fyke nets and five Marmite-baited Gee minnow 
traps were deployed at each site. Water depth, soft sediments, and swift stream flows 
prevented effective electric fishing at all sites.  
All fish captured were identified, counted, and their size estimated before being returned to 
their habitats. A Quantile Index of Biotic Integrity (QIBI) was calculated for each site based 
on fish species present, altitude, and distance inland (Joy et al., 2007; Suren, 2016). 

3.0 Results  

3.1 Stream Flows and Rainfall  
Data provided by TCC reveal that the flow in the Waiāri Stream increased to 5.3 m3/s on 27 
January 2025. Flows declined that same day and continued to recede over the following two 
weeks. Monitoring work commenced on 10 February 2025, 14 days after the peak flow and 
during a period of relative stability in the hydrograph.  
The elevated flow on 27 January was not considered significant and represented a small 
increase above base flows. Nevertheless, a period of a fortnight was allowed for the stream 
to stabilise. Therefore, the preceding flow conditions were in accordance with the 
prerequisites for macrophyte, macroinvertebrate, and fish monitoring protocols. The timing of 
the surveys also aligned with Te Ngao Hua of the Te Arawa Maramataka, which Tapuika Iwi 
Authority advised was the optimal time for sampling.  
Flow data for the six weeks leading up to the 2025 survey are shown in Figure D along with 
residual stream flows overtopping the WTP weir. Average daily abstraction for this period 
was 0.14 m3/s. Average daily rainfall for 2025 prior to the site visit is also provided in Figure 
E.  Weather conditions were fine on both survey days. 
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Figure D: WaiǕri Stream flow rate data (based on hourly averages) for the six week 
period leading up to the 2025 field surveys (31 December 2024 to 11 
February 2025). The blue line shows flow prior to abstraction and the red 
line shows residual flows over the weir after abstraction. Data courtesy of 
TCC.  

 

Figure E: Rainfall data (daily) for the six-week period leading up to the 2025 field 
surveys. Data courtesy of TCC, collected at the WaiǕri WTP.  

 

3.2 Site Descriptions, Instream Habitats, and Water Quality 
Basic water quality measurements were collected from each site on 10 February 2025 and 
again on 11 February 2025 (Table C and Table D). The timing of the site visits meant that 
measurements were made at varying times throughout the day.  
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3.2.1 WaiǕri Stream WTP Intake ï Sites 1 and 2  
The Waiāri Stream flows steadily through the channel surrounding the water intake, following 
a slightly sinuous path through the gully floor. The true right bank of the stream near the 
WTP consists of a steep ten metre riparian margin, vegetated with sparsely planted natives 
and various herbaceous exotics. A steep corridor with a mixture of native and exotic trees is 
present, separating the riparian edge from the agricultural land beyond. The true left bank 
directly adjacent to the intake structure is low, transitioning to a well-connected floodplain of 
primarily exotic riparian vegetation. Some sections of the channel near the WTP weir feature 
rock lined banks, although the majority of the riparian margin comprises soft sediments. 
Access to Site 1 was challenging as the soft banks were steep, unstable, and densely 
vegetated.  
The Waiāri WTP intake structure is located adjacent to the true left bank of the stream and 
features a low-lying concrete weir structure that divides the channel. The reach directly 
downstream of the weir has been lined with riprap to mitigate erosion.  
Sites 1 (Photo A) and 2 (Photo B) are located upstream and downstream of the WTP intake, 
respectively. Extensive bank erosion and vegetation disturbance were observed during 
monitoring in 2023, and were the outcomes of significant flood events. In 2025, erosion 
scars appeared healed over and exotic weeds, primarily mugwort (Atemisia sp.), bindweed 
(Calystegia sp.), montbretia (Crocosmia sp.), and lupins (Lupinis sp.) were prevalent on 
streambanks. This vegetative mix is similar to that recorded in previous monitoring cycles. 
However, near Site 2, replanting of native species had previously occurred on recontoured 
banks following the completion instream works. However, the 2023 flooding removed and 
flattened a large amount of this vegetation, especially on the true left bank. It appears that 
these plantings have not recovered and the area is dominated by exotic weeds (Photo B).   
Mesohabitat composition was similar at both sites. Water flow is moderately swift and the 
hydrological regime at both locations is diverse, featuring runs with shorter sections of riffles 
over woody debris. The channel at both sites is of similar depth and width, and the dominant 
substrate type is sand. However, instream boulders and woody debris contribute to habitat 
complexity throughout the channel. A light cover of filamentous algae was evident on stable 
rock and large woody debris surfaces at both sites.  

Photo A: Representative photos of Site 1 (WaiǕri Stream upstream of the WaiǕri WTP 
intake structure) looking upstream (left) and downstream (right) from the 
true left bank, February 2025.  
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Photo B: Representative photos of Site 2 (WaiǕri Stream downstream of the WaiǕri 
WTP intake structure), looking across the channel (left) and downstream 
(right) from the sample site, February 2025.  

Water quality monitoring at sites 1 and 2 was undertaken in the mornings of 10 and 11 
February 2025. Results show that the water was seasonally cool (14.1°C – 14.4°C) and well-
oxygenated (101.2% - 105.3%; 10.4 mg/ L- 10.8 mg/L), with a relatively low conductivity 
(maximum measurement of 75.1), and a pH between 6.7 and 6.9. Visual clarity was also 
excellent at both sites. No significant differences were noted in water temperature, dissolved 
oxygen saturation and concentration, or specific conductivity between the two sites. The 
water quality monitoring assessment results for the Waiāri WTP intake monitoring sites are 
presented in Table C.  

Table C: Water quality parameters of the WaiǕri Stream upstream and downstream of 
the WaiǕri WTP intake structure, 10 and 11 February 2025.  

Parameter WaiǕri U/S WTP Intake (Site 1) WaiǕri D/S WTP Intake (Site 2) 

Date 10/02/2025 11/02/2025 10/02/2025 11/02/2025 

Time (NZDST) 11:10 10:10 10:20 9:15 

Temperature (°C) 14.4 14.2 14.3 14.1 

Dissolved oxygen 
saturation (%) 105.3 104.7 102.5 101.2 

Dissolved oxygen 
concentration (mg/L) 10.8 10.8 10.5 10.4 

Specific conductivity 
(µS/cm) 74.9 74.8 75.1 75.0 

pH 6.8 6.7 6.9 6.8 

 

3.2.2 Lower WaiǕri Stream ï Sites 3 and 4 
Site 3 (Photo C) and Site 4 (Photo D), located upstream and downstream of the WWTP 
outfall, respectively, are situated approximately two kilometres upstream of the confluence 
with the Kaituna River and five kilometres downstream of the WTP intake. This section of the 
stream flows through low-lying floodplains, dominated by pastural farmland, and is flanked 
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on both sides by grazed stop banks used for flood protection. Consistent with previous 
surveys, riparian vegetation was predominantly a mix of exotic pasture grasses, common 
pasture weeds, tall herbaceous species, and the occasional willow. Exotic vegetation 
provided a thin buffer of dense vegetation on both sides of the watercourse. Streambanks 
were moderately steep and there was evidence of past erosion events.  
Hydrological diversity is poor in this section of the Waiāri Stream, which predominantly 
features runs. Instream habitat conditions were largely consistent with previous years’ 
observations, with the streambed substrates throughout each reach characterised by soft 
sand, with finer silty sediments trapped within the macrophyte beds. In 2023, a reduction in 
Canadian pondweed (the oxygen weed, Elodea canadensis) was observed and was 
attributed to flood events. Observations in February 2025 suggest the weed beds have not 
recovered to pre-flood levels. However, previous surveys (4Sight Consulting, 2017, 2019, 
2020, 2021, 2022, 2023; Bioresearches, 2010, 2011, 2012) have demonstrated that the 
extent of Canadian pondweed is somewhat volatile and affected by fluctuating flows, such as 
flood events and periods of stable flow.  
Poor water clarity was observed at these lower Waiāri sites in 2023. It was considered likely 
that this was a result of recent flooding events in early 2023. Observations in 2025 revealed 
good visual clarity, and it appears that water quality had returned to a condition similar to 
pre-flood conditions.  
In the lower Waiāri Stream, at Sites 3 and 4 surrounding the WWTP, discrete water sampling 
was undertaken in the early afternoon of 10 and 11 February 2025. Dissolved oxygen 
concentrations were at saturation, ranging between 103.4% and 108.1% and 10.2 mg/L and 
10.7 mg/L. Conductivity at both lower Waiāri Stream sites was relatively low (76.5 – 86.8 µS) 
but, consistent with previous surveys, was very marginally elevated when compared to the 
upper stream sites, Sites 1 and 2. Recorded pH levels ranged between 7.0 and 7.2, and so 
were very slightly higher than those recorded in the upper Waiāri Stream.  
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Photo C: Representative photos of Site 3 (WaiǕri Stream upstream of the Te Puke 
WWTP discharge) looking upstream (left) and downstream (right), February 
2025. Note the excellent water clarity.  

  

Photo D: Representative photos of Site 4 (WaiǕri Stream downstream of the Te Puke 
WWTP discharge looking) upstream (left), and downstream (right) within 
the sample area, February 2025. The water clarity within this reach was also 
excellent.  
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Table D: Water quality parameters of the WaiǕri Stream upstream and downstream of 
the WaiǕri WWTP, 10 and 11 February 2025.  

Parameter WaiǕri U/S WWTP Outfall (Site 1) WaiǕri D/S WWTP Outfall (Site 2) 

Date 10/02/2025 11/02/2025 10/02/2025 11/02/2025 

Time (NZDST) 14:28 13:35 13:22 12:00 

Temperature (°C) 16.0 16.0 16.0 15.8 

Dissolved oxygen 
saturation (%) 108.1 105.4 103.6 103.4 

Dissolved oxygen 
concentration (mg/L) 10.7 10.4 10.2 10.3 

Specific conductivity 
(µS/cm) 76.5 76.6 86.8 86.7 

pH 7.1 7.0 7.2 7.1 

3.3 Macroinvertebrate Communities  
The 2025 macroinvertebrate data is presented in its entirety in Appendix Band summarised 
(including biological indices) in Table E, Figure F, and Figure G. Relative abundance of each 
main taxonomic group is presented in Figure H.  

3.3.1 Upper WaiǕri Stream, WTP intake ï Sites 1 and 2 
The macroinvertebrate communities at the sites upstream and downstream of the WTP 
intake were similar and were dominated by true flies (Dipterans), which are generally 
pollution-tolerant. True flies comprised 34% to 97% of the total abundance of each sample at 
Site 1, and 63% to 99% of the total abundance at Site 2 (Figure H). In particular, the 
Chironomid midge larva, Tanytarsini, was abundant. Tanytarsini feed on fine particulate 
organic matter, including algae. Algae growth was moderately well-established on stable 
wood substrates at both sites. The dominance of true flies was lower in comparison to the 
2023 survey, and caddisflies were proportionally more abundant in 2025. The caddisfly taxa 
identified comprised a diversity of functional groups, including those that feed on algae, 
those that feed on leaf litter, and those that predate on invertebrates.  
Taxa from the generally sensitive EPT (Ephemeroptera, Plecoptera, Trichoptera; or mayflies, 
stoneflies, caddisflies) comprised just over half of the taxa richness at the upper Waiāri 
Stream sites: 9.3 (+/- 5.5 SEM) of the 18 (mean) taxa recorded from Site 1, and 9.5 (+/- 0.95 
SEM) of the 17.3 recorded from Site 2 (Figure F). The proportion of taxa represented by EPT 
was slightly higher at the downstream site. However, as a proportion of the community (i.e., 
percentage of individuals represented by EPT), EPT comprised between 2.5% and 26.6% of 
total community abundance at Site 1 (mean 11.7% +/- 5.5 SEM), and from 0.8% to 26.7% at 
Site 2 (mean 15.9% +/- 5.7 SEM) (Figure F). This indicates that that while the EPT taxa were 
relatively diverse at these sites, they were typically present in a low to moderate abundance 
within the community (Figure H).  
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Table E: Summary of macroinvertebrate biological indices for the WaiǕri Stream, 
February 2025.  

Site Sample Taxa 
Richness 
(No. of 
Taxa) 

No. EPT 
Taxa 

%EPT 
Taxa 

%EPT 
Abundance3 

MCI-sb QMCI-sb 

1 (Waiāri 
U/S WTP) 

A 16 9 56.3 26.6 111.3 4.3 

B 15 7 46.7 4.5 110.0 3.1 

C 20 10 50.0 2.5 106.6 4.6 

D 21 11 52.4 13.0 105.8 4.7 

Mean 18 9.3 51.3 11.7 108.4 4.2 

SEM4 1.47 0.83 2.0 5.47 1.31 0.36 

2 (Waiāri 
D/S WTP) 

A 20 11 55.0 13.6 96.3 4.3 

B 16 8 50.0 22.3 104.3 5.2 

C 17 9 52.9 0.8 112.2 4.5 

D 16 10 62.5 26.7 110.4 4.4 

Mean 17.3 9.5 55.1 15.9 105.8 4.6 

SEM 0.95 0.65 2.7 5.71 3.6 0.21 

3 (Waiāri 
U/S 
WWTP) 

A 13 7 53.9 27.9 103.2 4.1 

B 12 7 58.3 30 108.2 3.9 

C 16 10 62.5 21.4 100.2 3.4 

D 16 8 50.0 22.6 96.3 4.2 

Mean 14.3 8 56.2 25.5 102.0 3.9 

SEM 1.03 0.71 2.7 2.06 2.51 0.18 

4 (Waiāri 
D/S 
WWTP) 

A 17 11 64.7 32.6 105.2 3.8 

B 20 9 45.0 21.6 97.7 3.3 

C 16 8 50.0 14.5 104.3 3.3 

D 15 8 53.3 20.3 102.5 3.6 

Mean 17 9 53.3 22.3 102.4 3.5 

SEM 1.08 0.71 4.2 3.78 1.66 0.13 

 
3 %EPT (abundance) = the proportion of community abundance made up by EPTs.  
4 SEM = Standard Error of the Mean 



Tauranga City Council 
Waiāri Water Treatment Plant 

30 July 2025
SLR Project No.: 850.016698.00001

SLR Ref No.: 850.016698.00001-R01-v2.0 
Waiari monitoring report 20250730 final

 

 17  
 

Figure F: Macroinvertebrate indices including a) total number of taxa, b) total number 
of EPT taxa, c) %EPT taxa, d) %EPT (abundance), e) MCI-sb score, and f) 
QMCI-sb score. Mean site scores (+/-SEM) are illustrated in red.  
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Figure G: Macroinvertebrate density. Mean site scores (+/-SEM) are illustrated in red. 

 
Data indicate that the proportion of the community represented by EPT was higher 
downstream than upstream of the Waiāri WTP intake. The upstream site (Site 1) also 
supported a high proportion of molluscs, predominantly the common freshwater snail 
Potamopyrgus, which are generally pollution tolerant. However, overall, pollution tolerant 
taxa were dominant both upstream and downstream of the Waiāri WTP intake. These 
findings align with other calculated macroinvertebrate indices (discussed below).  
The macroinvertebrate communities at sites 1 and 2 displayed a moderate diversity, with a 
mean taxa richness of 18 (+/-1.47 SEM) at Site 1 and 17.3 (+/-0.93 SEM) at Site 2 (Figure 
F). The MCI-sb scores for Site 1 ranged from 105.8 to 111.7 (mean 108.4 +/- 1.3 SEM), 
indicating ‘good’ habitat and water quality conditions on this survey occasion (Figure F) ( 
Stark & Maxted, 2007). MCI scores from Site 2 (downstream) were very slightly lower, 
ranging from 96.3 to 112.2 (mean 105.8 +/- 3.6 SEM), but also predominantly indicating 
‘good’ instream habitat and water quality conditions.  
The QMCI-sb score, which considers the abundance of each scoring taxon, ranged from 3.1 
to 4.7 (mean 4.2 +/- 0.4 SEM) for Site 1. These scores are indicative of ‘poor’ to ‘fair’ habitat 
and water quality conditions. At Site 2, downstream of the Waiāri intake structure, the QMCI-
sb scores were slightly higher, ranging from 4.3 to 5.2 (mean 4.6 +/- SEM 0.2), indicative of 
‘fair’ to ‘good’ habitat and water quality conditions (Figure F). The disparity between the 
habitat quality reflected by MCI and QMCI scores is due to the numerical dominance of 
lower scoring – or more tolerant –  taxa within the community, such as midges. A moderate 
to high number of high-scoring taxa was present at these sites, however they typically only 
occurred at relatively low abundances. The presence of high-scoring taxa can be a good 
indication that water quality is generally good, while the predominance of lower-scoring taxa 
likely reflects the abundance of algae, which supports lower-scoring, grazing species.  
Consistent with previous surveys, macroinvertebrate densities (Figure G) were variable 
between samples at both sites, but, on average, lower at Site 1 (mean 511.8 individuals/m2 
+/- 166.7 SEM) than at Site 2 (mean 1217 individuals/m2 +/- 568.5 SEM). Mean 
macroinvertebrate abundance was up by almost half (43%) at Site 1 compared to 
abundances recorded in 2023. Abundances at Site 2 have increased significantly by 
148.9%.  
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Figure H: Percentage composition (relative abundance) of major macroinvertebrate 
taxonomic groups at each site in the WaiǕri Stream, February 2025.  

 

3.3.2 Lower WaiǕri Stream, Te Puke WWTP ï Sites 3 and 4  
Unlike sites 1 and 2 in the upper Waiāri Stream, the macroinvertebrate communities at both 
lower Waiāri sites (sites 3 and 4) had a more even spread across taxonomic groups, with 
good representation by Diptera (true flies), Mollusca, and Trichoptera (caddisflies). In 
particular, midges from the Orthoclad sub-family, as well as the common freshwater snail, 
Potamopyrgus, were dominant. True flies comprised 13.3% to 63.5% of the total abundance 
of each sample at Site 3, and 17.8% to 45.8% of the total abundance at Site 4 (Figure H). At 
Site 3, molluscs comprised 6.6% to 43.3% of sample abundance, and at Site 4 they 
comprised 19.3% to 41.3% of the total sample abundance (Figure H). Potamopyrgus is a 
common native snail, and sample results prior to 2023 had a comparatively high abundance 
of this taxon and other molluscs. However, in 2023, following the large flood events, true fly 
larvae were dominant. In 2022 molluscs comprised 94% to 99% of sample abundance at 
Site 3 and 26% to 76% of the abundance at Site 4. In contrast, in 2023, at Site 3 molluscs 
comprised 1.3% to 5.5% of total abundance, and at Site 4 comprised 9.1% to 17.3% of total 
sample abundance. This marked difference between 2022 and 2023 was attributed to the 
multiple flood events experienced in January and February 2023. The results from the 2025 
surveys suggest the macroinvertebrate community has returned to a composition more 
similar to that before the floods. However, some observed changes, such as the increased 
abundance of true fly larvae, may be a semi-permanent change in the community caused by 
the flood events.  
In 2025, a slightly higher taxa diversity was recorded at the downstream site than the 
upstream site, with a mean taxonomic richness of 14.3 (+/- 1.0 SEM) at Site 3, upstream of 
the WWTP discharge, and 17 (+/- 1.1 SEM) at the most downstream site, Site 4 (Table E, 
Figure F). EPT taxa were recorded at a moderate diversity at both sites and comprised, on 
average, 8 (+/- 0.7 SEM) of the taxa recorded from Site 3, and 9 (+/- 0.7 SEM) of the taxa 
recorded from Site 4 (Figure F). This equated to 56.2% (+/- 2.7 SEM) and 53.3% (+/- 4.2 
SEM) of the taxa richness at each site, respectively. However, overall, EPT taxa made up 
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25.5% (+/- 2.1 SEM) of the total community abundance at Site 3 and 22.3% (+/- 3.8) of the 
total community abundance at Site 4 (Figure F). Therefore, while the number of EPT taxa 
present was around half of the recorded species, EPTs were typically present at relatively 
lower numbers.  
Of interest, the lower Waiāri Stream samples included a moderate abundance of double-gill 
mayfly genuses, namely Austronella and Zephlebia. While Austronella is somewhat tolerant 
of pollution (MCI-sb score of 4.7), Zephlebia is sensitive to pollution (MCI-sb score of 8.8) 
and this genus is indicative of good habitat and water quality, especially where other 
mayflies are common. Both Austronella and Zephlebia feed on diatom algae or other organic 
matter5.   
MCI scores ranged from 96 to 108 (mean 102.0 +/- 2.5 SEM) at Site 3, upstream of the 
WWTP discharge, and from 98 to 105 (mean 102.4 +/- 1.7 SEM) at Site 4, below the 
discharge (Figure F). This indicates ‘fair’ to ‘good’ instream habitat quality.  
QMCI-sb scores at Site 3 ranged between 3.4 and 4.2 (mean 3.9 +/- 0.2 SEM) and between 
3.3 and 3.8 (mean 3.5 +/- 0.1 SEM) at Site 4, indicating ‘poor’ to ‘fair’ conditions at Site 3 
and ‘poor’ conditions at Site 4 (Figure F).   
Macroinvertebrate densities, expressed as per gram of dried weight of macrophyte, were 
slightly lower at Site 3 above the WWTP outfall (mean 4.05 individuals per g +/- 0.93 SEM), 
compared to Site 4 below the outfall (mean 7.57 individuals per g +/- 1.31 SEM, Figure F).  

3.3.3 Comparisons with previous years  
Comparison of the 2025 macroinvertebrate community results with data collected from the 
previous nine surveys, undertaken between 2010 and 2023 (4Sight Consulting, 2017, 2019, 
2020, 2021, 2022, 2023; Bioresearches, 2010, 2011, 2012), reiterates the findings of 
previous years which show there is a high degree of natural variability in community 
composition and most biological indices (Figure I). Inter-annual variability is a natural feature 
of stream macroinvertebrate monitoring due to the natural spatial and temporal variability of 
instream environments.  
  

 
5 https://www.landcareresearch.co.nz/tools-and-resources/identification/freshwater-invertebrates-guide/  
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Figure I: Mean (+/- SEM) macroinvertebrate indices, including a) taxa richness, b) EPT 
taxa richness, c) %EPT (taxa number), d) % abundance of EPT (individuals), 
e) MCI-sb score, and f) QMCI-sb score, for each site for all surveys from 
2010 ï 2023 & 2025.  

  

  

  

3.4 Fish Communities  

3.4.1 Survey Results  
Fish trapping was undertaken at the Waiāri WTP intake and the WWTP. The fish trapping 
results show that the Waiāri Stream hosts a rich diversity of fish species with a total of nine 
native fish species recorded during the 2025 fish surveys (Table F). Seven native fish 
species were recorded downstream of the WTP intake, and five were recorded upstream of 
the WTP intake. Six native fish species were recorded downstream of the WWTP and four 
native species recorded upstream of the WWTP.  
Consistent with previous years, schooling fish (īnanga (Galaxias maculatus) and smelt 
(Retropinna retropinna)) were observed, particularly at the lower Waiāri Stream sites. These 
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schooling species were also successfully captured during sampling and were recorded in 
relatively high numbers. Longfin tuna (Anguilla dieffenbachii, Photo E) were recorded at all 
sample sites, with larger numbers recorded at the lower Waiāri Stream sites.  
Common bully (Gobiomorphus cotidianus) was the most commonly recorded bully species 
within the stream. However, in 2025, common bullies were only captured downstream of the 
WTP intake and at the lower Waiāri sites. Two redfin bullies were recorded downstream of 
the water intake (Site 2) and two individuals were recorded from the lower Waiāri site, both 
downstream of the WWTP outfall (Site 4). Overall, bullies were common across all sampling 
sites, excluding the most upstream site (Site 1).  

Table F: Fish and large macroinvertebrate species captured during fish sampling in 
the WaiǕri Stream, February 2025. Note that kǾura have not been included 
in the total fish abundance.  

Genus Species Common Name WTP Intake WWTP Outfall 

Site 1 
(WaiǕri 
U/S WTP) 

Site 2 
(WaiǕri 
D/S WTP) 

Site 3 (Te 
Puke U/S 
WWTP) 

Site 4 (Te 
Puke D/S 
WWTP) 

Anguilla australis  Shortfin eel 1 - - 7 

Anguilla  dieffenbachii Longfin eel 7 1 9 10 

Cheimarrichthys fosteri Torrentfish - 2 - - 

Galaxias argenteus Giant kōkopu 1 - - - 

Galaxias fasciatus Banded kōkopu - 1 - - 

Galaxias maculatus Īnanga 1 13 2 13 

Gobiomorphus cotidianus Common bully - 18 57 24 

Gobiomorphus huttoni Redfin bully - 2 - 2 

Retropinna retropinna Common smelt 1 1 2 60 

Paranephrops planifrons  Kōura - 1 - - 

Total number of fish 11 38 70 116 

Of note, torrentfish (Cheimarrichthys fosteri) were captured for the first time (Photo F). This 
species has not previously been captured during monitoring in the Waiāri Stream, although 
its presence was detected by environmental DNA (eDNA) sampling in 2024 (Xu, 2024). The 
survey conducted in 2024 included eDNA sampling at both the WWTP and the WTP intake. 
Torrentfish were recorded at both sites. A single giant kōkopu (Galaxias argenteus) was also 
captured at Site 1. This species has not been recorded during monitoring since 2017.  
The fish QIBI scores calculated for Sites 1 and 2 were indicative of ‘good’ and ‘excellent’ 
habitat quality and/or connectivity for fish migration, respectively, while Sites 3 and 4 
received scores that are indicative of ‘good’ habitat quality and/or connectivity for fish 
migration (Table G, Joy et al., 2007)).  
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Table G: Fish QIBI scores for the WaiǕri Stream, 2025.  

Site QIBI Score Rating 

Upper Waiāri Site 1 36 Good 

Site 2 48 Excellent 

Lower Waiāri Site 3 34 Good 

Site 4 42 Good 

Photo E: A giant kǾkopu (left) and longfin eel (right) captured in fyke nets at Site 1 in 
the upper WaiǕri Stream, February 2025.  

Photo F: An example of a torrentfish (left) captured at Site 2 in the upper WaiǕri 
Stream, and an ǭnanga (right) captured at Site 4 in the lower WaiǕri Stream, 
February 2025.  

3.4.2 Comparison with Previous Years 
The range of fish species recorded from the Waiāri Stream over the full survey period is 
provided for the upper stream sites and lower stream sites in Table H and Table I, 
respectively. These tables include a summary of the fish QIBI scores calculated for each site 
on each survey occasion.  



Tauranga City Council 
Waiāri Water Treatment Plant 

30 July 2025
SLR Project No.: 850.016698.00001

SLR Ref No.: 850.016698.00001-R01-v2.0 
Waiari monitoring report 20250730 final

 

 24  
 

The results indicate that longfin eel, īnanga, and redfin bully have been recorded at all sites 
on most survey occasions. In the lower stream (sites 3 and 4, Table I), common bullies and 
smelt are also recorded on most occasions, and shortfin eels are recorded regularly. Smelt 
are more commonly recorded from the lower stream than the upper stream sites. Giant bully 
and mullet have only been recorded from the lower stream near the WWTP, and were not 
captured in 2025.  
Banded kōkopu (Galaxias fasciatus) and giant kōkopu (Galaxias argenteus) have only been 
recorded from the upper stream sites, near the WTP intake. As noted above, a single giant 
kōkopu was captured in 2025 from Site 1, upstream of the WTP intake. This was the first 
time this species has been recorded since 2017. Giant kōkopu are generally recorded in the 
lower reaches of streams and rivers, so their presence at the upper stream sites would lead 
to an expectation that they would also be present in the lower stream, near the WWTP. 
However, kōkopu make use of habitat features such as trailing vegetation, undercut banks, 
and large woody debris. The lower Waiāri Stream has little habitat complexity, and these 
features are almost entirely absent through the lower stream. This therefore may explain 
their absence from this part of the stream.   
As noted above, in 2025 the Waiāri Stream monitoring resulted in the capture of torrentfish 
in the upper Waiāri Stream. Torrentfish prefer swift waters, and generally anchor to the 
riverbed amongst stony substrates. The upper Waiāri supports cool, swift water typical of 
torrentfish habitat. However, the stream substrate largely consists of sands, with woody 
debris providing some cover that the fish may be using as habitat. The capture of this fish in 
2025 (and detection of them in 2024) may be an indication that this species has been 
existing at low densities in this catchment and is, possibly, increasing in abundance.  
Overall, the fish communities in both the upper and lower stream reaches are diverse, with 
eleven native species and three exotic species being recorded across the surveys to date. 
On most occasions, the fish QIBI scores have typically indicated excellent habitat quality or 
connectivity for fish migration at all sites (Table H and Table I).  
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Table H: Summary of fish species captured in the upper WaiǕri Stream during each survey over the full survey period. Fish QIBI 
scores have been colour coded (green = excellent; yellow = good; orange = fair; and red = poor).  

Genus Species Common Name 
Site 1 ï upstream of WTP Site 2 ï downstream of WTP 

2010 2011 2012 2017 2019 2020 2021 2022 2023 2025 2010 2011 2012 2017 2019 2020 2021 2022 2023 2025 

Anguilla  sp.  unidentified eel                                      
australis  Shortfin eel                                      
dieffenbachii  Longfin eel                                      

Cheimarrichthys fosteri Torrentfish                     
Galaxias  fasciatus  Banded kōkopu                                      

maculatus  Īnanga                                      
argenteus  Giant kōkopu                                      

Gobiomorphus  sp.  juvenile bully                                      
cotidianus  Common bully                                      
gobioides  Giant bully                                      
huttoni  Redfin bully                                      

Retropinna   retropinna  Smelt                                      
Mugil  cephalus  Mullet                                      
Oncorhynchus  mykiss  Rainbow trout                                      
Salmo  trutta  Brown trout                                      
Gambusia  affinis  Gambusia                                      

Fish QIBI 52 44 48 50 46 40 52 54 52 36 52 50 48 46 52 52 54 52 52 48 

  



Tauranga City Council 
Waiāri Water Treatment Plant 

30 July 2025
SLR Project No.: 850.016698.00001

SLR Ref No.: 850.016698.00001-R01-v2.0 Waiari monitoring report 
20250730 final

 

 26  
 

Table I: Summary of fish species captured in the lower WaiǕri Stream during each survey over the full survey period. Fish QIBI 
scores have been colour coded (green = excellent; yellow = good; orange = fair; and red = poor). 

Genus  Species  Common Name  
Site 3 ï Upstream of WWTW Site 4 ï Downstream of WWTW 

2010 2011 2012 2017 2019 2020 2021 2022 2023 2025 2010 2011 2012 2017 2019 2020 2021 2022 2023 2025 

Anguilla  sp.  unidentified eel                                      
australis  Shortfin eel                                      
dieffenbachii  Longfin eel                                      

Galaxias  fasciatus  Banded kōkopu                                      
maculatus  Īnanga                                      
argenteus  Giant kōkopu                                      

Gobiomorphus  sp.  juvenile bully                                      
cotidianus  Common bully                                      
gobioides  Giant bully                                      
huttoni  Redfin bully                                      

Retropinna   retropinna  Smelt                                      
Mugil  cephalus  Mullet                                      
Oncorhynchus  mykiss  Rainbow trout                                      
Salmo  trutta  Brown trout                                      
Gambusia  affinis  Gambusia                                      

Fish QIBI 52 58 58 52 52 52 38 56 32 34 54 58 52 52 52 28 48 50 40 42 
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3.5 Macrophyte Communities  
Macrophyte observations were made from the streambanks due to swift flows and deep 
water. Visual clarity was excellent at all sites at the time of the survey in 2025, which allowed 
for accurate visual estimation of the macrophyte community (Photo G).  
Similar to the results of previous surveys, macrophyte growth was minimal at both sites 
within the vicinity at the WTP location (sites 1 and 2), with observed macrophytes limited to 
emergent plants at the stream edge. This plant growth was also limited to small areas, due 
to the steep, unstable nature of the stream banks and the mobile sand substrates, as 
previously reported.  
At the lower Waiāri Stream sites, and consistent with previous surveys, Canadian pond 
weed (an oxygen weed, Elodea canadensis) was the dominant macrophyte, forming large 
dense beds, concentrated at the stream margins. Estimated cover of the Canadian pond 
weed averaged 5% and 10.2% of the streambed at sites 3 and 4, respectively, which is 
considerably lower than in earlier studies, but similar to that recorded in 2023 (Figure J). This 
indicates that the macrophyte beds have not recovered following the removal of instream 
vegetation that occurred during the 2023 floods.  

Photo G: Excellent visual clarity allowed for visual estimation of the macrophyte 
community. The photo shows marginal Canadian pondweed (an oxygen 
weed, Elodea canadensis) beds at Site 4 in the lower WaiǕri Stream, 
February 2025.  
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Figure J: Macrophyte community composition and average stream bed cover based 
on visual assessments, WaiǕri Stream, February 2025.  

 

4.0 Discussion 
This report details the outcomes of the 2025 ecological survey of the Waiāri Stream, 
consistent with the requirements of conditions 7.1 and 7.2 of resource consent 65637. In 
accordance with the consent conditions, the survey focusses on the habitats surrounding the 
WTP intake and the Te Puke WWTP outfall further downstream. Seven years of baseline 
monitoring were undertaken between 2010 and 2021 prior to the commissioning of the WTP. 
More recently, but prior to abstraction commencing, annual monitoring was commissioned 
by TCC between 2018 and 2022, additional to consent requirements. This additional 
monitoring was intended to provide a broader picture of the features and values of the Waiāri 
Stream’s aquatic community prior to the water take commencing.  
Following the commencement of abstraction, annual monitoring was undertaken in 2023 and 
2024, although alternative methodology was used for the 2024 survey. The 2025 survey is 
the eleventh survey of the Waiāri Stream, and the third survey effort undertaken post-
commissioning of the WTP.   
In 2025, the stream widths and depths at both the upper (sites 1 and 2) and lower (sites 3 
and 4) sampling reaches were typically uniform. Substrates at all sites were dominated by 
coarse sands, with larger substrates, such as boulders, also present, predominantly along 
the edge of the stream channel at the upper stream sites. A sufficient abundance of woody 
debris within the marginal areas allowed for sampling of the resident macroinvertebrate 
communities in the upper stream reaches. With sand prevalent at the lower Waiāri Stream 
sites, small macrophyte stands are the key stable habitat type for aquatic biota in this part of 
the stream.  
In 2023, observations during the survey and the results of the instream monitoring revealed 
that the Waiāri Stream had been impacted by the flood events of the 2022/2023 summer 
season. Notably, bankside vegetation had been flattened or removed at the WTP sites. In 
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2025, it was noted that bankside vegetation has recovered. However, the community is 
dominated by weedy, exotic, colonising species. Planted native streamside species on the 
banks near the WTP intake do not appear to have recovered. Weed control and infill planting 
is therefore recommended to reinstate planted areas.  
Similarly, in the lower stream, at sites 3 and 4, the marginal beds of aquatic weeds 
(predominantly Canadian pondweed, an oxygen weed (Elodea canadensis)) appear not to 
have recovered after the flood events of 2023, and are notably reduced compared to years 
prior to 2023. At these sites, the macrophyte community in 2025 was dominated by 
Canadian pondweed, an oxygen weed (Elodea canadensis). This is consistent with previous 
surveys, although the density of the macrophyte growth has considerably reduced since 
monitoring efforts in 2022. However, the lack of hard substrates means this aquatic weed 
continues to provide the most significant stable substrate for macroinvertebrate 
communities, as well as shelter for small-bodied fish. Of note, the native macrophyte, a 
stonewort (Nitella sp.) was also observed amongst the Canadian pondweed beds in 2025. 
This species has also been recorded occasionally during previous rounds of sampling. It is 
possible that the impacts of the floods on exotic macrophyte growth has enabled native 
aquatic plants to recolonise the streambed and increase in abundance.  
Macrophyte growth was largely absent at the upper stream sites (sites 1 and 2), with only a 
small amount of emergent growth (i.e., the exotic starwort (Callitriche stagnalis) and 
watercress (Nasturtium officinale)) evident on the stream margins. A fine cover of 
filamentous green and brown algae was also present on woody and rocky substrates.  
A total of nine native fish species were captured across the four sites, indicating the Waiāri 
Stream supports a diverse range of fish species. Of note, torrentfish were captured at Site 2. 
This migratory native species has not been recorded in any previous surveys (Table H and 
Table I). Four of the recorded species, giant kōkopu, īnanga, longfin eel, and torrentfish are 
classified as ‘at risk – declining’ in the most recent threat classification list, with the 
remaining recorded species classified as ‘not threatened’ (Dunn et al., 2018). The fish QIBI 
for all sites, excluding Site 2, indicated ‘good’ habitat quality and/or connectivity for fish 
migration, while Site 2 (upper Waiāri) was rated ‘excellent’ (Joy et al., 2007; Suren, 2016). 
The QIBI scores for sites 3 and 4 decreased in 2023, following the floods, predominantly as 
a result of the small-bodied species being mostly absent from these sites. In 2025, the QIBI 
scores for these sites were higher, but remain lower than in sampling years prior to 2023. 
This may reflect a stream system that is continuing to recover following the impacts of the 
2023 flood events. The decrease in QIBI at Site 1 in 2025 reflects the lack of small-bodied 
bully species in the catch in 2025. Lower QIBIs have been recorded at this site occasionally 
in the past, and this may simply be a reflection of the variability associated with the sampling 
method. Ongoing data collection will reveal any ongoing decline, if it occurs. We also note 
that smelt (Retropinna retropinna), a weak-swimming species, was captured at the most 
upstream site (Site 1, upstream of the WTP intake structure). This provides good evidence 
that there is excellent connectivity down to the coast and that the intake structure does not 
provide a barrier to fish passage.  
Water quality within the sampled reaches was largely consistent with previous surveys. Swift 
stream flows at all sites, coupled with cool, well oxygenated water and a low conductivity 
with a normal pH indicates excellent basic water quality throughout the Waiāri Stream. Water 
quality parameters showed no obvious disparities between upstream and downstream 
monitoring sites. We note that in 2023 water clarity was significantly reduced at sites 3 and 4 
within the lower Waiāri Stream. While turbidity wasn’t measured in 2025, observed visual 
clarity was excellent at all sites, and the bed was visible from the streambank across the 
width of the channel, with depth estimated at >1.5 m in the thalweg. Therefore, the reduced 
clarity observed in 2023 is likely attributable to the floods that occurred that season, and no 
further investigation is warranted.  
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A moderate amount of within-site variability was recorded in macroinvertebrate communities 
(Figure F), consistent with previous years. The diversity of macroinvertebrates and EPT taxa 
was similar across all sites, which contrasts to the 2023 survey – when diversity was higher 
in the lower Waiāri – and previous studies, when diversity was generally higher at the upper 
Waiāri sites.  
MCI-sb scores overall indicated ‘good’ instream conditions at sites 1 and 2 (upper Waiāri), 
whereas samples from sites 3 and 4 (lower Waiāri) indicated ‘fair’ to ‘good’ instream 
conditions on this survey occasion. The QMCI-sb scores indicated ‘fair’ to ‘good’ instream 
conditions at sites 1 (upstream of the WTP intake) and 2 (downstream of the WTP intake), 
whereas the scores for Site 3 (upstream of the WWTP outfall) indicated ‘poor’ to ‘fair’ 
instream’ conditions, and the scores for Site 4 (downstream of the WWTP outfall) were 
indicative of ‘poor’ conditions. A ‘poor’ QMCI-sb is an outcome of the numerical dominance 
of lower scoring taxa. True fly taxa (midge larvae) were the most dominant groups both 
upstream and downstream of the Waiāri WTP intake structure. Generally, true fly taxa are 
considered pollution tolerant. However, more pollution sensitive caddisflies and mayflies 
were also common across the two sites. At the lower stream sites, midge larvae and the 
common snail, Potamopyrgus, dominated community abundance. Prior to the floods, 
Potamopyrgus snails strongly dominated the communities surrounding the WWTP, while 
immediately after the floods in 2023, midge larvae were most prevalent. A similar proportion 
of both taxa in 2025 may reflect ongoing recovery of the communities within the vicinity of 
the WWTP outfall following the 2023 flood events.  
Overall, no obvious disparities between upstream and downstream monitoring sites were 
recorded. The monitoring programme for the four sites in the Waiāri Stream has been 
designed so that any effects of the WTP abstraction – should they occur – can be detected 
overtime. Overall, results from the 2025 survey are generally consistent with previous years’ 
surveys, although some lasting impacts of the flood events of 2023 were noted. Some 
encouraging results (i.e., the capture of torrentfish and giant kōkopu) were also recorded. 
Trend analysis has not been undertaken as the sampling results from 2023 were heavily 
affected by the weather events of that season, and the 2024 survey followed alternative 
survey protocols, meaning the results could not be compared with those of other years. 
Further data collection following the commencement of abstraction in 2022 is necessary to 
support a meaningful trend analysis.  

4.1 Ongoing Monitoring 
As previously noted, the 2025 round of aquatic ecological data collection documented in this 
report is additional to the requirements of the abstraction consent (consent no. 6537). 
Consent conditions require monitoring to occur three consecutive years after abstraction 
reaches a rate greater than 30,000 m3/day, and once every five years thereafter, or between 
these two survey periods if there is more than five years between them (see Appendix A). 
TCC is considering carrying out ongoing monitoring of the Waiāri Stream additional to 
consent requirements, perhaps with modifications to the parameters measured and/or 
frequency of data collection.   
As a first step in formulating a monitoring programme for the Waiāri Stream, the objectives of 
the monitoring should be established, as this will inform the type of data collected. At a 
minimum, it is recommended that macroinvertebrate community monitoring continue 
annually to augment existing information. If the intention is to detect effects of the abstraction 
activity, it is important that the monitoring protocols and methods are not altered from those 
used until now, as any change made to methodology prevents a robust comparison between 
sampling events and/or trend analysis. Similarly, changes to monitoring locations should 
preferentially be avoided. However, if monitoring sites must be moved (for example, for 
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health and safety reasons), the habitat characteristics of the new sites should align as much 
as possible to existing monitoring sites.  
As noted above, the sampling results from 2023 were affected by severe weather events 
and the 2024 survey followed alternative survey protocols. As such, the dataset from 
monitoring undertaken following the commencement of abstraction is limited. Therefore, 
continued collection of macroinvertebrate data for several additional consecutive years 
would be beneficial for the purposes of comparison and trend analysis, especially if 
abstraction rates are expected to increase towards the full consented amount. Larnard and 
Snelder (2012) and Stark and Maxted (2007b) recommend that trend analysis be conducted 
on sites with at least 10 years of data.  
However, we consider that some modifications to the protocols could be implemented. 
Firstly, the frequency of the fish surveys could be reduced to the regularity required by 
consent conditions (three to five years), as monitoring results suggest that a range of native 
fish species, including those with weaker swimming abilities, are able to pass the weir and 
abstraction site and, therefore, monitoring results suggest there has been no impact on fish 
passage. Secondly, the aquatic macrophyte surveys could be removed from the monitoring 
programme or reduced in regularity to that specifically required by the consent, as the 
stream reaches in the vicinity of the WTP support a very sparse community of macrophytes 
(both prior to and post implementation of the abstraction consent) and macrophyte 
monitoring at this site provides little meaningful ecological information.   

5.0 Summary and Closure 
The 2025 survey of the Waiāri Stream determined that the stream provides habitat for a 
diverse range of native fish species, and a relatively diverse range of macroinvertebrate 
taxa, as has been recorded in the past. Some measured metrics (i.e., fish, 
macroinvertebrate, and macrophyte) and on-site observations indicate that the stream 
ecosystem may still be recovering from the impact of the significant flood events of the 
summer of 2023.  
Results from the 2025 survey are generally consistent with previous years’ surveys. 
Abstraction of water from the Waiāri Stream commenced in 2022, however, in 2023 the 
impacts of large flood events influenced survey results and any effects of the abstraction 
could not be discerned from effects of the flood events. The results of the 2025 survey 
indicate that the stream ecosystem may still be recovering from the severe events of 2023. 
Ongoing data collection, focusing on macroinvertebrate community monitoring, in line with 
methods that have been consistently repeated prior to abstraction commencing will allow 
trend analyses to be undertaken and the effects of weather events and natural temporal 
variation to be discerned from any impacts caused by abstraction. This will allow the 
detection of any adverse effects on aquatic ecology due to abstraction from the Waiāri 
Stream, and confirm whether any impacts are at a level that is less than minor.    
Sincerely, 
SLR Consulting New Zealand 

 

 

Nicola Pyper, MSc, CEnvP  
Principal Ecologist 

Keren Bennett (Reviewer) 
Technical Director (Freshwater Ecology) 
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Appendix A Conditions 7.1 and 7.2 
of Resource Consent 
65637-AP  

WaiǕri Water Treatment Plant 

WaiǕri Stream Annual Ecological Monitoring Report, 2025 

Tauranga City Council 

SLR Project No.: 850.016698.00001 

30 July 2025 
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 A-1  
 

A.1 Condition 7 Monitoring and Reporting 
 
7.1 The consent holder shall undertake a survey in the Waiari Stream during February in 
each of the years listed below. This survey shall be undertaken on both hard substrates and 
macrophytes in the Waiari Stream and shall be undertaken: 

¶ Three consecutive years prior to construction of the water supply scheme 
commencing; and  

¶ Three consecutive years after abstraction reaches a rate greater than 30,000 cubic 
metres per day; and  

¶ Once every five years thereafter and between the two survey periods specified above 
if there is more than 5 years between them for the duration of this consent. 

7.2 The survey required by condition 7.1 shall be undertaken by a suitably qualified 
professional at the following four locations along the Waiari Stream  

¶ Above and below the water intake site; and  

¶ Above and below the Te Puke wastewater treatment plant discharge point. 
and using the following methods: 

¶ Invertebrate samples shall be collected using Protocols C3: Hard-bottomed 
Quantitative and C4: Soft-bottomed Quantitative of the Ministry for the Environment's 
"Protocols for Sampling Macroinvertebrates in Wadeable Streams". Hard substrates 
will be sampled above and below the intake and macrophytes will be sampled at four 
locations. Samples shall be sorted, identified to the lowest practicable level, and 
counted and biotic indices calculated, namely taxa richness, % EPT, MCI 
(Macroinvertebrate Community Index) and SQMCI (Semi-Quantitative 
Macroinvertebrate Community Index); and  

¶ Fish surveys shall be carried out by single-pass electric-fishing of run/riffle areas 
above and below the intake and by baited G-minnow traps set over night at all four 
locations. The number of each fish species caught shall be recorded, along with the 
area fished and/or number of traps. The same locations should be surveyed on each 
occasion, if practicable.  
and shall be provided in a report format including the following information: 

¶ The temperature at each of the four survey locations;  

¶ The pH at each of the four survey locations;  

¶ The turbidity at each of the four survey locations;  

¶ The dissolved oxygen (DO) at each of the four survey locations;  

¶ Invertebrate composition on both hard substrates and macrophytes including taxa 
richness, macroinvertebrate indices and the relative abundance of the species 
present; and  

¶ Fish composition including taxa richness and the relevant abundance of the species 
present.  
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Appendix B Raw 
Macroinvertebrate 
Data 

WaiǕri Water Treatment Plant 

WaiǕri Stream Annual Ecological Monitoring Report, 2025 

Tauranga City Council 

SLR Project No.: 850.016698.00001 

30 July 2025 
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 B-1  
 

Taxa MCI-
sb 

Site 1 ï above WTP intake Site 2 ï below WTP intake Site 3 ï above WWTP outfall Site 4 ï below WWTP outfall 

A B C D A B C D A B C D A B C D 
Mayfly 
Austroclima 

6.5 2 
  

5 20 44 2 32 
 

1 
 

2 
 

1 
 

4 

Mayfly 
Austronella 

4.7 1 
       

3 
 

7 1 1 17 12 7 

Mayfly 
Coloburiscus 

8.1 1 
  

1 
  

1 
         

Mayfly 
Deleatidium 

5.6 
    

1 
  

1 
        

Mayfly 
Mauiulus 

4.1 
  

1 1 
  

6 
 

1 
 

1 
 

5 1 
  

Mayfly 
Nesameletus 

8.6 11 1 
 

1 
            

Mayfly 
Zephlebia 

8.8 1 3 1 
 

1 
 

1 2 4 1 1 11 11 4 4 9 

Stonefly 
Megaleptoperla 

7.3 
  

1 1 1 8 
    

1 
     

Stonefly 
Zelandobius 

7.4 1 4 2 1 2 
  

1 2 2 
 

3 9 3 2 4 

Caddisfly 
Aoteapsyche 

6.0 
   

54 1 68 1 6 
  

1 
 

1 
   

Caddisfly 
Diplectrona 

0.0 
    

1 
           

Caddisfly 
Hudsonema 

6.5 
  

1 
    

1 
 

1 2 
 

2 
 

1 
 

Caddisfly 
Hydrobiosis 

6.7 
 

3 5 2 2 12 1 13 1 
 

1 3 5 1 1 1 

Caddisfly 
Neurochorema 

6.0 4 3 3 1 1 1 5 6 
    

1 
   

Caddisfly 
Oxyethira 

1.2 12 2 2 5 44 
  

26 2 2 16 9 32 37 8 28 

Caddisfly 
Psilochorema 

7.8 
         

1 
      

Caddisfly 
Pycnocentrella 

0.0 
     

1 
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 B-2  
 

Caddisfly 
Pycnocentria 

6.8 7 
 

7 8 60 40 5 
 

12 2 5 7 6 13 4 13 

Caddisfly 
Pycnocentrode
s 

3.8 1 1 1 1 20 8 1 19 
 

1 1 2 2 2 1 3 

Caddisfly 
Rakiura 

0.0 
       

13 
        

Caddisfly 
Triplectides 

5.7 
 

5 1 
     

6 
 

1 2 1 3 4 2 

Dragonfly 
Antipodochlora 

6.3 
  

1 
             

Beetle Elmidae 7.2 
 

1 
 

2 
            

Beetle 
Staphylinidae 

6.2 
  

2 
             

True Fly 
Aphrophila 

5.6 
      

1 
         

True Fly 
Austrosimulium 

3.9 2 1 4 1 
    

3 3 8 3 6 1 3 8 

True Fly 
Empididae 

5.4 2 3 
              

True Fly 
Ephydridae 

1.4 
    

1 
           

True Fly 
Harrisius 

4.7 
   

6 
            

True Fly 
Limonia 

6.3 
     

1 
          

True Fly 
Maoridiamesa 

4.9 
   

83 1 48 32 
   

1 
  

1 
  

True Fly 
Muscidae 

1.6 
  

1 2 1 12 
          

True Fly 
Orthocladiinae 

3.2 7 7 42 4 24 40 144 58 51 
 

24 72 3 17 36 77 

True Fly 
Polypedilum 

8.0 4 2 21 
  

12 16 10 1 
  

6 1 12 7 6 

True Fly 
Tanypodinae 

6.5 
  

5 3 16 
 

16 3 
 

1 
   

1 1 
 

True Fly 
Tanytarsini 

4.5 26 136 811 400 544 
 

2656 151 5 
 

8 6 14 7 15 6 
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 B-3  
 

True Fly 
Tanytarsus 

0.0 
     

488 
          

Crustacea 
Paratya 

3.6 
         

2 
 

1 
 

1 2 3 

MITES (Acari) 5.2 
             

1 
  

Mollusc 
Lymnaeidae 

1.2 
    

1 
           

Mollusc 
Physella 
(Physa) 

0.1 
           

1 
 

1 
  

Mollusc 
Potamopyrgus 

2.1 27 269 1 2 68 24 1 10 13 13 20 8 35 84 99 41 

Oligochaetes  3.8 
     

8 2 
         

Number of 
Taxa 

  16 15 20 21 20 16 17 16 13 12 16 16 17 20 16 15 

EPT Value   9 7 10 11 11 8 9 10 7 7 10 8 11 9 8 8 

% EPT    26.61 4.54 2.52 13.01 13.58 22.33 0.80 26.70 27.88 30.00 21.43 22.63 32.59 21.63 14.50 20.28 

% EPT 
Taxa 

  56.25 46.67 50.00 52.38 55.00 50.00 52.94 62.50 53.85 58.33 62.50 50.00 64.71 45.00 50.00 53.33 

MCI-sb   111.25 110.00 106.60 105.81 96.32 104.29 112.24 110.40 103.23 108.17 100.25 96.25 105.18 97.70 104.25 102.53 

QMCI-sb 
Value 

  4.34 3.13 4.57 4.74 4.34 5.24 4.48 4.40 4.09 3.90 3.39 4.17 3.83 3.34 3.28 3.63 
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 C-1  
 

 

Site Transect Stream 
width 
(m) 

Willow weed 
(Persicaria sp.) 

Starwort  
(Callitriche 
stagnalis) 

Watercress 
(Nasturtium 
officinale) 

Canadian 
pondweed / 
oxygen weed 
(Elodea 

canadensis) 

Site 1 a 15 1 0.5 0 0 

b 20 1 1 0 0 

c 20 1 0 0 0 

d 16 2 0.5 0 0 

e 17 2 0 0 0 

Mean 17.6 1.4 0.4 0 0 

Site 2 a 10.5 0.5 0 0 0 

b 12 0.5 2 0 0 

c 11 0.5 0 0 0 

d 11 2 0 1 0 

e 12 1 0 0.5 0 

Mean 11.3 0.9 0.4 0.3 0 

Site 3 a 8 0 0 0 5 

b 6 0 0 0 2 

c 8 0 0 0 2 

d 6 0 0 0 10 

e 9 0 0 0 6 

Mean 7.4 0 0 0 5 

Site 4 a 12 0 0 0 10 

b 14 0 0 0 9 

c 10 0 0 0 8 

d 15 0 0 0 9 

e 14 0 0 0 15 

Mean 13 0 0 0 10.2 



 

 

 
 
 


