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Executi ve Summary
Tauranga City Counci l is authorised under a Bay
consent (no. 6537) to abstract water from the We
t he Wai ar. Water Treat ment Plant in Te Puke and
Papamoa coast al strip and Te Tumu growth area, v
the Western Bay of Plenty District Council’s Te
Resource consent conditions required three conse
water quality monitoring to be undertaken in the
water treatment plant commencing. Wi th the pl ant
al so required at the following intervals, as spe
T Three consecutive years after abstraction re
metres per day; and
1 Once every five years thereafter.
Therefore, following the commencement of abstrac
2023 and 2024. I n early 2025, Tauranga City Cour
to repeat the annual water quality and freshwat e
Waste Water Treatment Plant and the Waiar.i Wat er
with methodol ogies employed in previous surveys.
2025 and included a basic water quality assessme
assessment of macroinvertebrate communities, anda
Overall, no obvious disparities between upstrean
recorded and, overall, results from the 2025 sur
year s’ surveys, although some | asting impacts of
encouraging results (i.e., the capture of torrer
Ongoing collection of data for a further several
purposes of compari so and trend anal ysi s, espec
increase towards the maxi mum consented amount. H
in scope in years where monitoring is additional
macrophyte monitoring and fish surveys could be
consent conditions. Ongoing data collection shou
met hods that have been consistently repeated ove
trend analyses to be undertaken and the effects
variation to be discerned from any i mpacts cause
detection of any impacts on aquatic ecology that
the Wai ar.i Stream
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2025. Co
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Figure A. Map of monitoring sites 1 and 2 in the
2025.

Figure B. Map of monitoring sites 3 and 4 in the
February 2025.

Figure C. Overview of biological monitoring site

Figure D: Waiari Stream flow rate data (based on
|l eading up to the 2025 field surveys (31 De
The blue | ine shows flow prior to abstracti
over the weir after abstraction Data court

Figure E: Rainfall data (daily) for the six-week
Data courtesy of TCC, coll ected at t he Wai 3

Figure F: Macroinvertebrate indices including a)
taxa, c¢c) %EPT taxa, d) %EPT (abundance), e)
score. Mean site scores (+/-SEM) are il lust

Figure G: Macroinvertebrate density Mean site s

Figure H: Percentage composition (relative abunoa
taxonomic groups at each site in the Waiar.i

Figure |I: Mean (+/- SEM) macroinvertebrate indic
richness, c¢c) %EPT (taxa number), d) % abund
sb score, and f) QMCI-sb score, for each si

Figure J: Macrophyte community composition and a2
vi sual assessments, Waiar.i Stream, February
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Phot os

Phot o A: Representative photos of Site 1 (Waiar.i
structure) |l ooking upstream (left) and down
February 2025. .

Phot o B: Representative photos of Site 2 (Waiar.i
intake structure), |l ooking across the chann
the sample site, February 2025.

Phot o C: Representative photos of Site 3 (Waiari
di scharge) | ooking upstream (left) and down
the excell ent water clarity. .

Phot o D: Representative photos of Site 4 (Waiari
di scharge |l ooking) upstream (left), and dow
area, February 2025 The water clarity with

Photo E: A giant kokopu (left) and |l ongfin eel (
upper Wai ar i Stream, February 2025. .

Photo F: An example of a torrentfish (left) capt
an Tnanga (right) captured at Site 4 in the

Photo G: Excellent viswual <clarity allowed for vi
The photo shows marginal CanadHlaondea ndweed
canadénbdbieds at Site 4 in the | ower Waiari S

Appendi ces

Appendi xCoAnditions 7.1 and 7.2 of Resource Conse

A. Condition 7 Monitoring and Reporting

Appendi xRaBw Macr oinvertebrate Dat a

Appendi xRalw Agquatic Pl ant Dat a
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Acronyms and Abbreviations
BEPT The proportional abundance of Ephemeropt

stoneflies; Trichoptera or caddisflies
EPT Ephemeroptera or mayflies; Pl ecoptera or s
caddisflies

MC I Macroinvertebrate Community | ndeX
MCI - sb Soft-bottomed variant of the Malcroinve
Mf E Ministry for the Environment
NI WA Nati onal I nstitute of Water and At mosphe
Ql B Quantile Index of Biotic Integri|ty
QMCI Quantitative Macroinvertebrate Communi ty
QMCI - sb Soft-bottomed variant of the Magcroinve
SEM Standard Error of the Mean
TCC Tauranga City Council
WBOPDC Western Bay of Plenty District Cpuncil
WT P Water Treat ment Pl ant
WWT P Waste Water Treatment Pl ant
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1.0 |l ntroduction and Background
The Wai ar. Stream is the second | argest sub-catoc
originates in the Mangorewa Forest and flows to
approximately parall el to the Kaituna River. The
native forests, exotic forestry, scrubl ands and
with the Kaituna River just north of Te Puke anc
mout h
Tauranga City Counci l (TCC) is authorised under
resource consent (no 6537) to abstract water f
treated at the Waiari Water Treatment Plant ( WTF
water to the Papamoa coast al strip and Te Tumu d
supply for the Western Bay of Plenty District Cc
Resou e consent conditions (Condition 7.1, see
years of baseline ecological and water quality n
Stream prior to construction of the WTP commenci
With the plant now operational, ongoing monitor
speci fied by resource consent conditions (Appenc
T Three consecutive years after abstraction re
metres per day; and
1 Once every five years thereafter.
Additionally, Condition 7.2 of the water take r ¢
requirements for the ongoing monitoring. Specifi
macroinvertebrate and fish communities, assessme
quality monitoring are required. Monitoring is t
and downstream of t he Wai ari WTP intake, as wel |
Puke wastewater treatment plant (WWTP), which di
to be carried out in February of each year of s
foll owing resource consent condition requirement
Macroinvertebrate samples are to be collecte
macrophytes sampled at all four sites and ha
two sites around the proposed intake site.
Fish surveys are to be undertaken using sing
mi nnow traps at all sites
Water quality (temperature, pH, turbidity an
at each site.
Il n accordance with these conditions, prior to coc
comprehensive baseline monitoring activities wer
2010 - 2012 (Bioresearches, 2010, 2011, 2012). F
intake project was put on hold due to reduced de
was subsequently rescheduled and instream works
infrastructure commenced in 2018 As an additio
baseline survey, a repeat of the biological mo n i
Consulting, 2017) and supplemented by additional
(4Sight Consul ting, 2019, 2020, 2021) , prior to
had begun at the time of the 2019 survey and was
construction also continued during the 2022 suryv

%5
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Tabl e A: Site locations and GPS coordinates (NZ

monitoring sites, February 2025.
Site Descri NZGD (1949) NZTM (NZGD,
Longi't Latitu East.i Nort hing

1 Upstream of WTH 6i. B3t28kre13871.2822|138545 18930123 58
2 Downstream of| WTP intalB&81902628298089%132 580
3 Upstream of WWTP outfaBV. 784957263739039248%9%0(99 58
4 Downstream of| WWTP out8a@l Y82@ZB7 8 38 2148993470(2 0 58
2. 2 Timing of Monitoring
Freshwater monitoring guiedeglai2rlels4 )( fgeern eaxad mp/l e,d v(
moni toring should be avoided in the two weeks foc
flow. Similarly, macroinvertebrate sampling prot
pl ace within four ewee&R00fl)a Theed MEBaukes are
mini mi se data variability and maximi se data reliQ
rainfall and flow data were used to inform field
monitoring within the Waiar.i Stream catchment, P
weeks (1 January to 11 February 2025) prior to t
the intake site. FIl ow data for the Waiari Strean
was t herefore also obtained, to demonstrate t he
the survey
The survey was also scheduled for the month of F
previous sampling, which has generally been wunde
of sampling occasions occurring during March. Mo
Tapui ka | wi Authority so that sampling could occ
Ar awa Mar amat aka
Moni toring was undertaken on 10 and 11 February
2. 3 |l nstream Monitoring
2.3.1 Water Quality Monitoring
Water temperature (°C), dissolved oxygen concent
conductivity (gs/cm), and pH were measured at ea
calibrated EXO2 mu.l tMepaasruarneenbeenrt ss onnedree made at ea
commencement of field surveys on 10 and 11 Febru
2.3.2 Macroinvertebrate Monitoring
acroinvertebrates are good indicators of water

responses depending on their degree of sensitivi
community at a given site may be considered a r e

" We note that in previous years, turbidity has been measur
consent condition 7.2. Regrettably, there was a fault with
wasn’t able to be measured. While this is a gap in the 202
ongoing monitoring to inform trend analysis.
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to pol |l wteircrentTalgee of epPE€staka the proportion
coll ected that that belong to one of these gi
T The percentage of (BFEPTI)ndiumindudlies the propo
of the three generally pollution-sensitive ol
macroinvertebrates recorded from each sampl e.
T The Macroinvertebrate Cemamlonites|l hthex pf R€kenc
i ndividual macroinvertebrate taxa recorded b:
t heir tolerance or sensitivity to pollution,
tolerant) to ten (highly sensitive) (Stark,
T The Quantitative MacroinvertelwnaasteaCcmmanietdy
from each site as quantitative protocols wer
average pollution sensitivity scores for indi
similarities with MCI but also considers the
taxon in its assessment.
The soft-bottomed MCI variants (MCI-sb and QMCI -
equations set out in Stark and Maxted (2007). Sc
QMCI / QMCI - sb, respectively) are indicative of cl
- 120 and 5.0 - 6.0 are indicative of ‘good’ qua
5.0 are indicative of ‘fair’ quality or probabl e
are indicative of ‘poor’ qguality or probable sev
Maxted, 2007). These water quality categories ar
macroinvertebrate results are presented in Appen
I n previous year s, a trend analysis has been und
sites (4Sight Consulting, 2017, 2019, 2020, 2021
However, the March 2023 survey represents the fi
commenced. Addi tionall vy, in 2023, the instream e
by the atypical flows and weather patterns of t&h
in 2024, macroinvertebrate monitoring wvaasd mot ur
di fferent sample collection methodol ogy was used
guantitative methodol ogy was used and samples fr
trend analyses would not add insight to our asse
trend anal yses wil/l be undertaken in future year
from the Waiari Stream and after consistent moni
several years
Tabl e B: I nterpretation of MCI and QMCI values
& J. R. Maxted (2007).
Qual* Descriptors | MC | or MC| QMCI or QN
Excelll ent Cl ean water > 120 26
Good Doubt ful quality / p068s+bil20Omild pol I5uti &n
Fain Probable moderate poll utlion 80 - 100C¢(
Poor Probabl e severe pol l ution <80
2 The Morphum Environment al report (Xu, 2024) indicated tha
sampling.

e
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2.3.3 Macrophyte Monitoring
The macrophyte cover and species composition sur
assessment at each site. Water depth and swift,
Te Puke WWTP and Wai ar.i WTP prevented field asse
width of the stream. However, excellent vi sual C
assessment of five replicate transects across th
The transects were |l ocated at ten metre interval
species present and visually estimate the percer
speci es. Raw macrophyte results are presented ir
2. 3.4 Fish Surveys
To sample fish communities, three unbaited fyke
traps were deployed at each site. Water depth, s
prevented effective electric fishing at all site
Al | fish captured were identified, counted, and
their habitats. A Quantile Index of Biotic |Intec
on fish species present, adtt,adal20&7; a%dr @n stabhte)
3.0 Resul ts
3.1 Stream Fl ows and Rainfal/l
Data provided by TCC reveal that the %4doomwnih7 the
January 2025. Flows declined that same day and c
weeks. Moni toring work commenced on 10 February
during a period of relative stability in the hyo
The elevated flow on 27 January was not consider
increase above base fl ows. Neverthel ess, a peric
to stabilise Therefore, the preceding flow cond
prerequisites for macrophyte, macroinvertebrate,
the surveys also aligned with Te Ngao Hua of t he
Aut hority advised was the opti mal time for sampl
FI ow data for the six weeks | eading up to the 2C
resi dual stream fl ows overtopping the WTP weir.
was 02314 mverage daily rainfall for 2025 prior
E. Weat her conditions were fine on both survey
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Figure D: Wai Uri Stream fl ow rate data (based on
period | eading up to the 2025 field surveys
February 2025). The Dblue Iine shows flow pr

l ine shows residual fl ows over the weir aft

o
)

TCC.

—— After —— Before

W“““"'WMMWIIIIﬁIl\li‘lh’%m'“ il

WL LU LY,
Figure E: Rainfall data (daily) for the six-week
surveys. Data courtesy of TCC, <collected at
Jan 01 Jan 15 e Feb 01
3. 2 Site Descriptions, | nstream Habi
Basic water quality measurements were collected
again on 11 February 2025 (Table C and Table D).
measurements were made at varying times througho

3
10
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3.2.1 Wai Uri Stream WTP Intake 7 Sites 1 a
The Wai ar.i Stream flows steadily through the che
a slightly sinuous path through the gully floor.
WTP consists of a steep ten metre riparian margi
and various herbaceous exotics. A steep corridor
present, separating the riparian edge from the a
directly adjacent to the intake structure is | ov
primarily exotic riparian vegetation Some secti
rock Iined banks, although the majority of the r
Access to Site 1 was challenging as the soft ban
vegetated.
The Waiari WTP intake structure is | ocated adj ac
features a |l ow-lying concrete weir structure the
downstream of the weir has been | ined with ripre
Sites 1 (Photo A) and 2 (Photo B) are |l ocated urp
respectively Extensive bank erosion and vegetat
monitoring in 2023, and were the outcomes of sig
scars appeared healed over anditeexmitsjica bwegprdweegr i
(Cal ystegi anonnfCh metoisapi,@ asnpd.Luppinhswémpe prevalent c
streambanks. This vegetative mix is similar to t
However, near Site 2, replanting of native speci
banks following the completion instream works. H
flattened a | arge amount of this vegetation, escg
these plantings have not recovered and the area
Mesohabitat composition was similar at both site
hydrol ogi cal regime at both | ocations is diverse
over woody debris. The channel at both sites is
substrate type is sand. However, instream boul de
complexity throughout the channel A Ilight cover
rock and | arge woody debris surfaces at both sit
Phot o A: Representative photos of Site 1 (WaiOOri
intake structure) | ooking upstream (left) a
true | eft bank, February 2025.

11 e:éI
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Phot o B: Representative photos of Site 2 (Wai Uri
WTP intake structure), |l ooking across the ¢
(right) from the sample site, February 2025

Water quality monitoring at sites 1 and 2 was ur
February 2025. Results show that the water was s
oxygenated (101.2% - 105.3%; 10.4 mg/ L- 10.8 mg
(maxi mum measurement of 75.1), and a pH bet ween
excellent at both sites No significant differer
oxygen saturation and concentration, or specific
water quality monitoring assessment results for
presented in Table C.
Table C: Water quality parameters of the Wai Ur i
the Wai Uri WTP intake structure, 10 and 11
Paramete Wai Uri U/S WTP | Wai Or i
Dat e 10/ 02/ 2025 11/ 02/ 2025 10/ 02/ 202
Ti me (NZDST) 171: 10 10: 10 10/: 20
Temperaturje (°C) 14. 4 14 ]2 14. 3
Dissolved oxyggn 4 104 .7 102.5 101
saturation| (%)
Di ssol ved pxyggn g 10.|8 10. 5 10. 4
concentratijion ("mg/ L)
Speci fic condu704t_i9vity 74 |8 75 1 75 0
(MS/ cm)
pH 6.8 6|7 6.9 6.8
3.2.2 Lower Wai Uri Stream i Sites 3 and 4
Site 3 (Photo C) and Site 4 (Photo D), | ocated u
outfall, respectively, are situated approxi mat el
with the Kaituna River and five kil ometres downs
stream flows through low-lying floodplains, domi
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on both sides by grazed stop banks used for fl oc
surveys, ri parian vegetation was predominantl y a
pasture weeds, tall herbaceous species, and the
provided a thin buffer of dense vegetation on bc
were moderately steep and there was evidence of
Hydrol ogi cal diversity is poor in this section o
features runs I nstream habitat conditions were
observations, with the streambed substrates t hro
sand, with finer silty sediments trapped within
Canadian pondwee Etbede @ xy @ e andasge wibss er ved and wa:
attributed to flood events. Observations in Febr
recovered to pre-flood | evels. However, previ ous
2020, 2021, 2022, 2023; Bioresearches, 2010, 201
extent of anadian pondweed is somewhat volatil e
flood events and periods of stable fl ow.

Poor water clarity was observed at these | ower V
that this was a result of recent flooding event s
good visual clarity, and it appears that water g
pre-flood conditions

I n the | ower Wai ari Stream, at Sites 3 and 4 sur
was undertaken in the early afternoon of 10 and
concentrations were at satwuration, ranging bet we
10.7 mg/L Conductivity at both | ower Waiari Str
but, consistent with previous surveys, was very
upper stream sites, Sites 1 and 2. Recorded pH |
were very slightly higher than those recorded in

3
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Phot o C Representative photos of Site 3 (Wai Uri
WWTP di scharge) | ooking upstream (left) and
2025 Note the excellent water clarity.

Phot o D: Representative photos of Site 4 (Wai Uri
WWTP di scharge | ooking) wupstream (left), an
the sample area, February 2025. The water c
excell ent
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Table D: Water quality parameters of the Wai Ur i
the Wai Uri WWTP, 10 and 11 February 2025.
Parametel Wai Uri U/ S WWTP c|Wait"Jri D/ S WWTP
Dat e 10/ 02/ 2025 11/ 02/ 21025 10/ 02/ 2072
Ti me (NZDST) 14: 28 13: 35 183: 22
Temperature (°C) 16. 0 16 0 16. 0
Dissolved oxygeqg 4 105. 4 103.6 103
saturation| ( %)
Di ssol ved oxyg
concentration TQn'g?L) 10.14 10.2 10.3
Speci fic conduxfé‘igity 76 |6 86 8 86 7
(MS/ cm)
p H 7.1 710 7.2 7.1
3.3 Macroinvertebrate Communities
The 2025 macroinvertebrate data is presented in
(including biological indices) in Table E, Figur
main taxonomic group is presented in Figure H.
3.3.1 Upper Wai Uri Stream, WTP intake i Si
The macroinvertebrate communities at the sites
intake were similar and were dominated by true f
pollution-tolerant True flies comprised 34% to
Site 1, and 63% to 99% of the total abundance at
Chironomid midge | arva, Tanytarsini, was abundar
organic matter, including algae. Al gae growth we
wood substrates at both sites. The dominance of
2023 survey, and caddisflies were proportionally
identified comprised a diversity of functional o
those that feed on leaf Ilitter, and those that g
Taxa from the generally sensitive EPT (Ephemer org
stoneflies, caddisflies) comprised just over hal
Stream sites: 9.3 (+/- 5.5 SEM) of the 18 (mean)
SEM) of the 17.3 recorded from Site 2 (Figure F)
was slightly higher at the downstream site. Ho we
percentage of individuals represented by EPT), E
total community abundance at Site 1 (mean 11.7%
Site 2 (mean 15.9% +/- 5.7 SEM) (Figure F). Thi s
relatively diverse at these sites, they were tyrg
within the community (Figure H).
3
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Table E: Summary f macroinvertebrate biological

0
February 2025.

it elfSamp Taxa| No. E| %EPT %EPT MCI - QMCI -
Ri chn Taxa| Taxa|lAbunda
( No.
Taxa
1 ( Wali aAi 16 9 56 . 3 26 . ¢ 111. 3
urs WIeg 15 7 46 . 7 4.5 1110. 0
C 20 1(0 50.0 2.5 106. 6
D 21 11 52 .4 13.10 105. 8
Me an 18 9.3 51. 3 11. 7 108. 4. 2
SEWM 1. 47 0. 83 2.0 5. 47 1.31 0. 36
2 (Walji aAi 20 111 55.0 13.16 96. 3
D/s WIPR 16 g 50 . 0 22. 3 1o4.3
C 17 9 52.9 0.8 112, 2
D 16 1(0 62.5 26 .17 110. 4
Me an 17. 3 9.5 55.1 15.9 105. 4.6
SEM 0. 95 0. 65 2.7 5. 71 3.6 0. 21
3 (Walji aAi 13 1 53. 9 27 .9 103. 2
WbJV/Ti) 12 1 58. 3 30 108. 2
C 16 1(0 62.5 21. 4 100. 2
D 16 8 50. 0 22 . ¢ 06. 3
Me an 14. 3 8 56. 2 25. 5 102. 3.9
SEM 1.03 0. 71 2.7 2.06 2.51 0.18
4 ( Wali aAi 17 111 64.7 32.|6 105. 2
WeV/Ti) 20 9 45.0 21. 6 97.7
C 16 8 50. 0 14 . § 104. 3
D 15 8 53. 3 20. 3 102. 5
Me an 17 9 53. 3 22.3 102. 3.5
SEM 1.08 0. 71 4. 2 3.78 1.66 0. 13
8 %EPT (abundance) = the proportion of community abundance
4 SEM = Standard Error of the Mean

3
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Figure F: Macroinvertebrate indices including
of EPT taxa, ¢) %EPT taxa, d) WEPT (abund
QMCI - sb score. Mean site scores (+/-SEM)
a) uMean (+/-SEM) b) uMean (+/-SEM)
25 12
20 10
2 8
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= )
2 4
° 2
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Site 1 Site 2 Site 3 Site 4 Site 1 Site 2 Site 3 Site 4
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Figure G: Macroinvertebrate density. Mean site s
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Data indicate that the proportion of the communi
downstream than upstream of the Waiari WTP intak
supported a high proportion of molluscs, predomi
Pot amopyrwhuisch are generally pollution tolerant.
taxa were dominant both upstream and downstream
findings align with other calculated macroinvert
The macroinvertebrate communities at sites 1 anoc
mean taxa richness of 18 (+/-1.47 SEM) at Site 1
F). The MCI-sb scores for Site 1 ranged from 10E
indicating ‘good’ habitat and water quality cono
Stark & Maxted, 2007). MCI scores from Site 2 (o
ranging from 96.3 to 112.2 (mean 105.8 +/ - 3.6 ¢
‘good’ instream habitat and water quality condit
The QMCI -sb score, which considers the abundance
to 4.7 (mean 4.2 +/- 0.4 SEM) for Site 1 These
and water quality conditions. At Site 2, downstr
sb scores were slightly higher, ranging from 4. 3
“fair’ to ‘good’ habitat and water quality condi
habitat quality reflected by MCI and QMCI scores
| ower scoring - or more tolerant - taxa within
to high number of high-scoring taxa was present
occurred at relatively |l ow abundances. The prese
indication that water quality is generally good,
|l i kely reflects the abundance of algae, which s
Consistent with previous surveys, macroinvertebr
bet ween sampl es at both sites, but , on a%erage,
+/ - 166.7 SEM) than at Si*té-256MednSEMI7 Mednvi d
macroinvertebrate abundance was up by al most hal
abundances recorded in 2023. Abundances at Site
148. 9%
1
gy 3¢
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Figure H: Percentage composition (relative abunc
taxonomic groups at each site in the Wai Uri
Site 1 Site 2 Site 3 Site 4
100% -
75% -
| Caddisfies
.Mayﬂies
.Mollusca
50% -
.Other
.Stoneﬂies
.Trueﬂies
25% -
0% -
abcd abocd abocd abc d
3.3.2 Lower Wai Uri Stream, Te Puke WWTP i
Unl i ke sites 1 and 2 in the upper Wai ari Stream,
| ower Wai ari sites (sites 3 and 4) had a more eyv
good representation by Diptera (true flies), Mol
particular, midges from the Orthoclad sub-family
Pot amopyrweuse dominant. True flies comprised 13.
of each sample at Site 3, and 17.8% to 45. 8% of
Site 3, molluscs comprised 6.6% to 43.3% of samg
comprised 19.3% to 41.3% of thePotbéambdpigsagms e abu
common native snail., and sample results prior to
of this taxon and other moll uscs However, in 20C
|l arvae were dominant. I n 2022 molluscs compri sed
Site 3 and 26% to 76% of the abundance at Site 4
comprised 1.3% to 5.5% of total abundance, and &
sampl e abundance. This marked difference bet ween
mul tiple flood events experienced in January anda
surveys suggest the macroinvertebrate community
similar to that before the fl oods. However, S 0 MmEe
abundance of true fly | arvae, may be a semi-permn
the flood events
I n 2025, a slightly higher taxa diversity was re
upstream site, with a mean taxonomic richness of
the WWTP discharge, and 17 (+/- 1.1 SEM) at the
Figure F). EPT taxa were recorded at a moderate
average, 8 (+/- 0.7 SEM) of the taxa recorded fr
recorded from Site 4 (Figure F). This equated tc
SEM) of the taxa richness at each site, respecti
3
19



30 July 2025

SLR Project No.: 850.016
Tauranga City Council SLR Ref No.: 850.026698.000
Wai ari Water Treat ment Pl ant Wai ar i monitoring report 2
25.5% (+/- 2.1 SEM) of the total community abuno
tot al community abundance at Site 4 (Figure F).
present was around half of the recorded species,
| ower numbers
Of i nterest, the | ower Wai ar. Stream samples inc
mayfly genudestr oadilpgpl.e WNhsiulsea r o se Isloanewh at t ol er
of pollution (MZEp&hbiebtcsmersiotfi e 7t)g pol l uti on (M
and this genus is indicative of good habitat ano
mayflies are AwsmmoamdleBpodt |Hedbé A on di at om al gae or
matter
MCI scores ranged from 96 to 108 (mean 102.0 +/ -
WWTP di scharge, and from 98 to 105 (mean 102. 4 +
di scharge (Figure F) This indicates ‘fair’ to
QMCIl - sb scores at Site 3 ranged between 3.4 and
3.3 and 3.8 (mean 3.5 +/- 0.1 SEM) at Site 4, ir
and ‘poor’ conditions at Site 4 (Figure F)
Macroinvertebrate densities, expressed as per gr
slightly | ower at Site 3 above the WWTP outfall
compared to Site 4 below the outfall (mean 7.57
3.3.3 Comparisons with previous years
Comparison of the 2025 macroinvertebrate communi
previous nine surveys, undertaken between 2010 &
2020, 2021, 2022, 2023; Bioresearches, 2010, 201
previous years which show there is a high degrece
composition and most biological indices (Figure
of stream macroinvertebrate monitoring due to th
instream environments.
Shttps://www. |l andcareresearch.co.nz/tools-and-resources/ i de

3
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Figure | Mean (+/ - SEM) macroinvertebrate indic
taxa richness, ¢) %EPT (taxa number), d) %
e) MCIl-sb score, and f) QMCI-sb score, for
2010 7 2023 & 2025
a b
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3.4 Fish Communities

3.4.1 Survey Resul ts

Fish trapping was undertaken at the Waiar.i WT P i
results show that the Waiar.i Stream hosts a rich
native fish species recorded during the 2025 fi s
species were recorded downstream of the WTP inta
the WTP intake. Six native fish species were rec
native species recorded upstream of the WWTP.
Consistent with previous Gyadaarxsi ,ass maacaudiagguesf it sh (
(Retropinna) ) ewagrogp i mnsaer ved, particularly at the

3
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schooling species were also successfully capture
relatively high nAmgerbkl alLdnegfhiodamb aEc)hiwvier e recor
sample sites, with | arger numbers recorded at tF
Common Babl gmbér phus ovatsi dihenumost commonly recor
within the stream. However, in 2025, common bul |
WTP intake and at the | ower Wai ari sites. Two r €
the water intake (Site 2) and two individuals we
downstream of the WWTP outfall (Site 4). Overall
sites, excluding the most upstream site (Site 1)
Table F: Fish and | arge macroinvertebrate speci e
the Wai Uri Stream, February 2025. Note that
in the total fish abundance.
Speci eCommon N WTP I nta WWTP Outf
Site Site Site Site
(wai l (wai (Puke Puke
u/ s WD/ S WWT P) WWT P)
Angui |l |l daustralliShort fi eel 1 - -
Angui || & dLehfénbaebii 7 1 9 1
Chei marrifobtbaysgTorrentfi|f sh - 2 -
Gal axi as ariGéemnéusgokopu 1 -
Gal axi as faB8andeds kibkopu - -
Gal axi as malt mbagas 1 13 2 13
Gobi omoriphus gOdammMomnhuis! | vy - 118 57
Gobi omorlphus hiRe d foinm bul |y - 2 -
Retropinna rf€Commpinns mel t 1 2 6 Q
Paranephrops DKl Gaunriaf r on s - 1 - -
Tot al number of fi sh 11 36[3 70
Of note, Chermatrfi cht lves ef eatpemnired for the first
species has not previously been captured during
its presence was detected by environment al DNA (
survey conducted in 2024 included eDNA sampling
Torrentfish were recorded atGadlodi essi t)ae ragaesAt ae lissog |
captured at Site 1. This species ha not been re
The fish QI BI scores calculated for Sites 1 and
habitat quality and/ or connectivity for fish micg
received scores that are indicative of ‘good’ h ¢
mi gration (€eltabdl20@7) Woy
3
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Tabl e G: Fi sh QI BI scores for the Wai Uri Str eam,
Site ‘ QI BI Scor{ Rating
Upper Wailari Site 1 36 Go
Site 2 48 Exicel |l ent
Lower Wailari Site 3 34 Gc
Site 4 42 Gpod
Photo E: A giant kfﬁkopu (left) and Il ongfin eel (
the upper Wai Uri Stream, February 2025
Photo F: An example of a torrentfish (left) capt
Stream, and an Qgnanga (right) captured at S
February 2025.
3.4.2 Comparison with Previous Years
The range of fish species recorded from the Waia
provided for the upper stream sites and | ower st
respectively. These tables include a summary of
on each survey occasion.
3
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The results indicate that l ongfin eel, Tnanga, P
on most survey occasions. I n the | ower stream ( s
smelt are also recorded on most occasions, and s
are more commonly recorded from the | ower strean
and mullet have only been recorded from the | owe
captured in 2025.
Banded k®akloapxui a(s )f asdi gi a@adl &Xikap uarn(hgaewmda eursl vy b e e
recorded from the upper stream sites, near the V
kokopu was captured in 2025 from Site 1, upstreec
time this species has been recorded since 2017.
| ower reaches of streams and rivers, so their pr
to an expectation that they would al so be presen
However, kokopu make use of habitat features suc
and | arge woody debris The | ower Wai ari Stream
features are almost entirely absent through the
their absence from this part of the stream.
As noted above, in 2025 the Waiari Stream moni toc
in the upper Wai ari Stream. Torrentfish prefer s
ri verbed amongst stony substrates The upper Wai
torrentfish habitat However, the stream substra
debris providing some cover that the fish may be
2025 (and detection of them in 2024) may be an i
existing at | ow densities in this catchment and
Overall, the fish communities in both the upper
el even native species and three exotic species «k
On most occasions, the fish QlBI scores have tycg
connectivity for fish migration at all sites (Te

3
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Table H: Summary of fish species captured in the upper Wai Uri Stream d
scores have been colour coded (green = excellent; yellow = good;
Genus SpEe! Commor Site 1 1T wupstream I downstrean
NIERUICER > 0 12012 01201201202420220220220420 2022022022032045
Angu sSp. uni dentilfied el
austral iSsrortfin I
dieffenhaalyifiin
Chei marrijchthys [Tdrorsé retrfiji s |
Gal axi as f aBan dcadd sklok opu
maculatﬁsna
argenteJGsiant k olk o q
Gobi omor phus gp.veni
cotidiapunsnmon bjul I}y
gobioi dis ant bull Iy
huttoni Redfin b
Retropinmnpa SEmeéelr bpi nna
Mugi | cep[MauIIthset
Oncor hyne¢hus JRyaItinsb@w tr g
Sal mo trutBraown t r|out -I
Gambusi a affIG'arrribsusia
Fish QI Bl 52| 44| 48|50 46(40/ 5254/, 52|36|52|50|48|46|52(52|54|,52|52|48
. |
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Table | : Summary of fish species captured in the | ower Wai Uri Stream d
scores have been colour coded (green = excellent; yellow = good;
: Upstream of
Genus Speci eCommon N
Angu S p . uni dentifiled
australjsShortfin
di ef fenbalcchrngf i
Gal axi as fajsBaatdesds | kolkopu

macul at i a1a

argent epsGi ant koklopu

Gobi omor stpus j uveni

coti di apnu@Gommon

gobi oi desGi ant bul

huttoni Redfin
Retropi nna r eStnred pti n
Mugi | cephaMuwlsl et
Oncor hyne¢hus myRdismsbow tfrout
Sal mo trutit 8rown {frojut
Gambusi a afflfi@ambusi a
Fish QI BI 52| 58|, 58(52(52| 52| 38
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3.5 Macrophyte Communities
Macrophyte observations were made from the strea
water. Visual clarity was excellent at all sites
for accurate visual estimation of the macrophyt e
Similar to the results of previous surveys, macr
within the vicinity at the WTP | ocation (sites 1
emergent plants at the stream edge. This plant ¢
to the steep, unstable nature of the stream bank
previously reported.
At the | ower Wai ari Stream sites, and consistent
weed (an oxBFlgedeaeeadn avdaesn stihse domi nant macrophyt e
dense beds, concentrated at the stream margins.
weed averaged 5% and 10. 2% of the streambed at s
considerably | ower than in earlier studies, but
indicates that the macrophyte beds have not reco
vegetation that occurred during the 2023 fl oods.
Photo G Excell ent visual clarity allowed for vi
community The photo shows marginal Canadi a
wee#)] odea capadedsi at Site 4 in the | ower V
Fe 025.
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Figure J: Macrophyte community composition and &
on visual assessments, Wai Uri Stream, Febru
10.0-
7.5
9
E
>
8 s50-
c
o
()
=
25
0.0-
Site 1 Site 2 Site 3 Site 4
4.0 DI scussi on
This report details the outcomes of the 2025 ecc
consistent with the requirements of conditions 7
accordance with the consent conditions, the sur.yv
WTP intake and the Te Puke WWTP outfall further
moni toring were undertaken between 2010 and 2021
More recentl vy, but prior to abstraction commenci
by TCC between 2018 and 2022, additional to cons
monitoring was intended to provide a broader pic
Streams aquatic community prior to the water taea
Foll owing the commencement of abstraction, annuaea
2024, although alternative methodol ogy was used
the eleventh survey of the Waiari Str eam, and th
commi ssioning of the WTP
In 2025, the stream widths and depths at bot h th
and 4) sampling reaches were typically wuniform.
coarse sands, with | arger substrates, such as bo
the edge of the stream channel at the upper stre
debris within the marginal areas all owed for san
communities in the upper stream reaches Wit h sa
sites, smal | macrophyte stands are the key stabl
the stream
n 2023, observations during the survey and the
hat the Waiari Stream had been im ted by the
season. Notably, bankside vegetation had been f|
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2025, it was noted that bankside vegetation has
domi nated by weedy, exoti c, colonising species
banks near the WTP intake do not appear to have
is therefore recommended to reinstate planted ar
Similarly, in the | ower str eam, at sites 3 and 4
(predominantly Canadi an pEdnoddweeae dc, a) npandaeprpsgigse nn ave e ©
have recovered after the flood events of 2023, &
prior to 2023 At these sites, the macrophyte coc
Canadi an pondweed, Elaond eoax yogadma diebresdi s{ s consi st ent
surveys, although the density of the macrophyte
monitoring efforts in 2022. However, the | ack of
continues to provide the most significant stabl e
communities, as well as shelter for small -bodied
stoneWbrél)vasspl so observed amongst the Canadi an
This species has also been recorded occasionally
possible that the impacts of the floods on exoti
aquatic plants to recolonise the streambed and i
Macrophyte growth was | argely absent at the uppe
smal | amount of emergent gfCaWwtht (i clheamd bgnakbsti
wat er cNfaesstsur(t i um) oevi denéal en the stream margins.
filamentous green and brown al gae was al so prese
A total of nine native fish species were capture
Stream supports a diverse range of fish species.
This migratory native species has not been recor
Table 1). Four of the recorded species, giant kdc
classified as ‘“at risk - declining’ in the most
remaining recorded species cleas,sailX0 1e8) .asT h en ofti sthr
for all sites, excluding Site 2, i ndicated ‘gooo
mi gration, while Site 2 (uppet K WRIODr7i;) Swaenr at2dd
The QI BI scores for sites 3 and 4 decreased in 2
a result of the small-bodied species being most]l
scores for these sites were higher, but remai n |
This may reflect a stream system that is continu
2023 flood events The decrease in QlIBI at Site
bully species in the catch in 2025. Lower QI Bl s
in the past, and this may simply be a reflectior
met hod. Ongoing data collection wil!/l reveal any
t hat Reeflt bpi(nna),rea rwedlkn-nsawi mmi ng species, was ¢
upstream site (Site 1, upstream of the WTP intak
that there is excellent connectivity down to t he
provide a barrier to fish passage.
Water quality within the sampled reaches was | ar
stream fl ows at alll sites, coupled with cool, we
with a nor mal pH indicates excellent basic water
qguality parameters showed no obvious disparities
monitoring sites. We note that in 2023 water cl &
within the | ower Waiari Stream. While turbidity
clarity was excell ent at al | sites, and the bed
width of the channel , with depth estimated at > 1
clarity observed in 2023 is I|likely attributable
further investigation is warranted.
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A moderate amount of within-site variability was
(Figure F), consistent with previous years. The
was similar across all sites, which contrasts to
in the | ower Waiari - and previous studies, when
Wai ar i sites.
MCIl -sb scores overal/l indicated ‘good’ i nstream
whereas samples from sites 3 and 4 (|l ower Waiari
conditions on this survey occasion The QMCI -sb
conditions at sites 1 (upstream of the WTP int ak
whereas the scores for Site 3 (upstream of the V
i nstream’ conditions, and the scores for Site 4
indicative of ‘poor’ <conditions A “poor’ QMCI - s
of | ower scoring taxa. True fly taxa (midge | arv
upstream and downstream of the Waiadar.i WTP intake
considered pollution tolerant. However, more pol
were also common across the two sites At the | c
common RBmntaahmgpyrdgounsi nated community abundance Pr
Pot amopymaiulss strongly dominated the communities
i mmedi ately after the floods in 2023, midge | aryv
of both taxa in 2025 may reflect ongoing recover
the WWTP outfall following the 2023 flood event s
Overall, no obvious disparities between upstrean
recorded. The monitoring programme for the four
designed so that any effects of the WTP abstract
overti me. Overall, results from the 2025 survey
surveys, although some | asting impacts of the f|I
encouraging results (i e., the capture of torrer
Trend analysis has not been undertaken as the sa
affected by the weather events of that season, e
survey protocols, meaning the results could not
Further data collection following the commenceme
support a meaningf ul trend anal ysi s
4 .1 Ongoing Monitoring
As previously noted, the 2025 round of aquatic e
report is additional to the requirements of the
Consent conditions require monitoring to occur t
reaches a rate grledhaer amdnoldd®e 0OVWemy five years
these two survey periods if there is more than f
TCC is considering carrying out ongoing monitori
consent requirements, perhaps with modifications
frequency of data collection
As a first step in formulating a monitoring prog
the monitoring should be established, as this wi
mi ni mum, it i s recommended t hat macroinvertebrat
annually to augment existing information. | f the
activity, it is important that the monitoring pr
used until now, as any change made to methodol og
sampling events and/or trend analysis. Similarly
preferentially be avoided However, i f monitorir
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health and safety reasons), the habitat charact e
as possible to existing monitoring sites.
As noted above, the sampling results from 2023 v
and the 2024 survey followed alternative survey
monitoring undertaken following the commencement
continued collection of macroinvertebrate data f
woul d be beneficial for the purposes of compari s
abstraction rates are expected to increase towar
Snel der (2012) and Stark and Maxted (2007b) reco
on sites with at | east 10 years of dat a
However, we consider that some modi fications to
Firstly, the frequency of the fish surveys coul d
consent conditions (three to five years), as mon
fish species, including those with weaker swi mmi
abstraction site and, t herefore, monitoring rest
passage. Secondly, the aquatic macrophyte survey
programme or reduced in regularity to that speci
stream reaches in the vicinity of the WTP suppor
(both prior to and post i mplementation of the at
moni toring at this site provides I|ittle meaningf
5.0 Summary and Cl osur e
The 2025 survey of the Waiari Stream determined
di verse range of native fish species, and a rela
taxa, as has been recorded in the past. Some mea
macroinvertebrate, and macrophyte) and on-site o
ecosystem may stil!l be recovering from the i mpac
summer of 2023.
Results from the 2025 urvey are generally consi
Abstraction of water from the Waiar.i Stream comn
i mpacts of | arge flood events influenced survey
could not be discerned from effects of the fl ooc
indicate that the stream ecosystem may stild]l be
Ongoing data collection, focusing on macroinvert
met hods that have been consistently repeated pri
trend analyses to be undertaken and the effects
variation to be discerned from any impacts cause
detection of any adverse effects on aquatic ecol
Stream, and confirm whether any i mpacts are at ¢
Sincerely,
SLR Consulting New Zeal and
/ kﬂ&f&«\
Ni cola Pyper, MSc , CEKePen Bennett (Reviewer)
Princiopal Ecol ogi st Techni cal Director (Freshwat el
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