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Key Findings

e The effects of low-flow conditions on water quality in Lake Opuha and the rivers in the Opuha scheme have
been assessed by comparing data between 2023 (normal flow conditions) and 2024 (low-flow conditions).

o The number of high turbidity events in Lake Opuha has decreased due to a reduction in rainfall and lower
flows from the lake tributaries.

e Aslake level decreased from 69% to 1 % there was an increase in lake turbidity from 2.5 NTU to 8-10 NTU.

e Total nitrogen, total phosphorus and chlorophyll-a levels in Lake Opuha are similar between 2023 and
2024.

e Generally, nitrate-N and dissolved reactive phosphorus levels decreased in the Opuha scheme rivers
(North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai rivers) and water clarity increased (i.e. an
improvement in water clarity).

e Reduction in rainfall, lower surface runoff, lower flows and interaction with groundwater are all likely to
have contributed to the changes in water quality observed between 2023 (normal flow conditions) and
2024 (low-flow conditions).

Introduction

Water quality is monitored monthly at Lake Opuha and several waterways throughout the Opuha Scheme and wider
catchments. Opuha Water Ltd (OWL) has several water quality monitoring programs that focus on different areas
of interest, such as Lake Opuha and its tributaries, the Upper Opihi River and its tributaries, the Opuha River and
lower Opihi River, the Te Ana Wai River and the Kakahu River.

Water samples are collected and analysed for nitrogen, phosphorus, chlorophyll-a, iron, manganese, heavy metals,
pesticides, E. coli, cyanobacteria, water clarity, dissolved oxygen, pH, and conductivity. River surveys for benthic
periphyton (material attached to the surface of rocks in the water) are also carried out to better understand river
health and to quantify the coverage of cyanobacteria and nuisance algae. The specific parameters analysed at each
site depends on the objectives of the individual sampling programs.

OWL reviews the data monthly to identify any significant changes in water quality throughout the scheme and
produces a quarterly report in February, May, August and November for shareholders and stakeholders.

The objective of the quarterly report is to highlight recent, interesting data from OWL’s water quality monitoring
programs, track short-term changes and update stakeholders and the community of additional investigations that
OWL is undertaking. A more in-depth investigation of the water quality data such as trend analysis, statistical
analysis, and comparison to guidelines is undertaken in OWL’s Annual Water Quality Report.

The August 2024 quarterly water quality report focuses on how the low flow conditions during the last several
months have affected water quality in Lake Opuha and the North Opuha, South Opuha, Opuha, Opihi and Te Ana
rivers. Water quality data from 1 January 2023 — 31 July 2023 (herein referred to as 2023 period) has been compared
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with data from 1 January 2024 — 31 July 2024 (herein referred to as 2024 period), to broadly understand how water
quality in the Opuha scheme is affected by low flow conditions. Although the data sets for the two periods are
relatively small (6 — 7 data points per period), this analysis is designed to give an initial, broad understanding of
water quality at low flows; a more detailed analysis of water quality in the Opuha scheme over multiple periods of
low flow will be undertaken in future OWL reports. Furthermore, observations in this report are based on a single
sampling location for each waterway, which might not be representative of the whole river system.

The water quality parameters that have been used to assess changes in Lake Opuha due to flow conditions are total
nitrogen, total phosphorus, chlorophyll-a and turbidity, whereas for the rivers the water quality parameters are
nitrate-N, dissolved reactive phosphorus and water clarity (black disc).

Lake Opuha

Over the 2023 and 2024 periods there has been a marked difference in the level of Lake Opuha (Table 1 and Figure
1).

Table 1: Lake Opuha median daily lake level (% full), maximum lake level and minimum lake level for investigation periods
in 2023 and 2024

Time Period Median Daily Lake Level | Maximum Lake Level Minimum Lake Level

1Jan 2023 —31 July 2023 79% 99% 67%
1Jan 2024 - 31 July 2024 16% 69% 1%
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Figure 1: Lake Opuha volume (% full) from January 2023 to July 2024. The green shaded areas are the two investigation
periods in 2023 and 2024.

Turbidity

Turbidity in Lake Opuha over the two investigation periods in 2023 and 2024 is shown in Figure 2. For the 2023
period, there were multiple times in which the turbidity in Lake Opuha increased over 20 NTU — rain events resulted
in increased flows from the tributaries of Lake Opuha which contained elevated levels of suspended sediment. In
2024, there have been fewer rain events in the Lake Opuha catchment with turbidity only increasing above 20 NTU
on one occasion (April 2024 when South Opuha River increased from 0.35 m3/s to 4.0 m3/s and the North Opuha
River increased from 0.55 m3/s 8.0 m?¥/s).

Although there have been fewer turbidity events in Lake Opuha in 2024, compared with 2023, due to a reduction
in rainfall and decreased inflows, a general increase in turbidity was observed between January 2024 (~2.5 NTU)
and April 2024 (8 — 10 NTU) as lake level decreased from 69% to 1%. There are several reasons why turbidity might
increase as lake level decreases, including resuspension of sediment from the lakebed due to wind/wave action,
and increased remobilisation of sediment at the river-lake interface.
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Figure 2: Turbidity in Lake Opuha (at depth-platform sensor) from January 2023 to July 2024. The green shaded areas are
the two investigation periods in 2023 and 2024.
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Figure 3: Lake Opuha volume (—) and turbidity at depth-platform sensor (—) for 2024 period.

Total nitrogen, total phosphorus and chlorophyll-a

Total nitrogen, total phosphorus and chlorophyll-a concentrations in the 2024 period were in a similar range to
those in the 2023 period (Figure 4). The median total nitrogen concentration in 2023 was 0.35 mg/L compared with
0.45 mg/L in 2024, however the maximum value in the 2023 period (0.68 mg/L after the July rain event) was higher
than that the 2024 period (0.48 mg/L). The median total phosphorus concentration in the 2023 period was 8 pg/L

compared with 9 ug/L in the 2024 period, and the corresponding values for chlorophyll-a were 5 pg/L and 3 pg/L,
respectively.
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Figure 4: Total nitrogen, total phosphorus and chlorophyll-a concentrations in Lake Opuha from January 2023 to July 2024
with data shown as @ for the 2023 period, and @ for the 2024 period.

Rivers

Table 2 shows the median daily flows for the North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai Rivers for
the 2023 period and the 2024 period. There has been a significant decrease in median daily flows between the 2023
and 2024 periods, with flows decreasing in the range of 67% to 84%.

Table 2: Median daily river flows for 2023 period and 2024 period.

River 2023 Period 2024 Period Flow Decrease
North Opuha 5 ; .
(Clayton Bridge) 2.9 m/s 0.9 m*/s 69%

South Opuha

(MonumenfBridge) 2.5 m’/s 0.6 m’/s 76%
Opuha s ; :
(Skipton Bridge) 10.3 m'/s 1.6m’/s 84%
Opihi ; ) -
(Rockwood) 4.3 m’/s 1.4m3/s 67%

Te Ana Wai 5 ; :
(Cave) 3.0m’/s 0.6 m¥/s 80%

Nitrate-N

Nitrate-N concentrations in the North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai Rivers from January 2023
onwards are shown in Figure 5, with data for the 2023 period illustrated as @ and data for the 2024 period
illustrated as @.

The North Opuha, South Opuha and Opihi Rivers all show a clear decrease in nitrate-N concentration between the
2023 and 2024 periods, with median nitrate-N concentrations decreasing in the North Opuha River from 0.29 mg/L
to 0.10 mg/L (66% decrease), the South Opuha River from 0.04 mg/L to 0.01 mg/L (75% decrease) and the Opihi

4



River from 1.03 mg/L to 0.53 mg/L (49%). A decrease in the median nitrate-N concentration for the Te Ana Wai
River was also observed between the 2023 and 2024 periods (from 0.19 mg/L to 0.14 mg/L), however the %
decrease in nitrate-N, 26%, was less than other rivers. The Opuha River showed an increase in median nitrate-N
concentration between 2024 and 2023, with levels increasing from 0.15 mg/L to 0.30 mg/L (100% increase).

The decrease in nitrate-N observed in most of the rivers is likely due to decreased surface run-off, a decrease in the
nitrate-N concentration in groundwater and a reduction in contribution from groundwater to surface water flows
due to a lower water table.
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Figure 5:Nitrate-N concentrations in the North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai rivers from 2023 onwards
with data shown as @ for the 2023 period, and ® for the 2024 period.

Dissolved Reactive Phosphorus

Dissolved Reactive Phosphorus (DRP) concentrations in the North Opuha, South Opuha, Opuha, Opihi and Te Ana
Wai Rivers from January 2023 onwards are shown in Figure 6, with data for the 2023 period illustrated as @ and
data for the 2024 period illustrated as @.

The North Opuha, South Opuha and Opihi Rivers all showed a decrease in median DRP levels between the 2023 and
2024 periods, with median DRP concentrations decreasing in the North Opuha River from 3 ug/L to <1 ug /L, the

5



South Opuha River from 1.3 pg/L to <1 pg/L and the Opihi River from 6.2 ug/L to 3.2 pug/L. The Te Ana Wai showed
similar median DRP levels between 2023 (6.9 pg/L) and 2024 (6.0 pg/L). The Opuha River recorded median DRP
concentrations of <1 ug/L for both time periods.
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Figure 6: Dissolved Reactive Phosphorus concentrations in the North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai
rivers from 2023 onwards with data shown as @ for the 2023 period, and @ for the 2024 period.

Water Clarity

Water clarity (as measured by black disc) in the North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai Rivers
from January 2023 onwards is shown in Figure 7, with data from the 2023 period illustrated as @ and data from
the 2024 period illustrated as @.

All rivers showed an improvement in median water clarity between the 2023 and 2024 periods. The North Opuha
River showed a small increase in median water clarity, increasing from 6.0 m to 6.3 m with more marked increases
observed for all other rivers. The median water clarity in the South Opuha River increased from 6.4 m in the 2023
period to 12.7 m in the 2024 period, Opuha River increased from 1.1 m to 2.2 m, Opihi River increased from 2.2 m
to 6.7 m and the Te Ana Wai River increased from 4.0 m to 9.7 m.



The improvement in water clarity of the Opuha scheme rivers during low flow conditions is likely due to decreased
surface run-off and less remobilisation/resuspension of sediment due to lower flows and velocity.
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Figure 7: Water clarity in the North Opuha, South Opuha, Opuha, Opihi and Te Ana Wai rivers from 2023 onwards with data
shown as @ for the 2023 period, and @ for the 2024 period.

Any questions or feedback regarding the Quarterly Water Quality Report can be directed to Jared Panther
(jared@opuha.co.nz; 021 223 7465) or Julia Crossman (julia@opuha.co.nz; 021 535 174).
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Appendix A — Sampling Locations

Lake Opuha Sampling Locations

Ewart’s Road Boat Ramp

Lake Tower

Dam Boat Rémp
TN
AN
Bennett’s Recreational Area :

Tributaries of Lake Opuha Sampling Locations

North Opuha River — Above Abstractions

North Opuha River —
Clayton Settlement Rd

Station Creek

Déep Creek

Ribbonwood Creek

South Opuha River =
Above Abstractions

South Opuha River.— Clayton Rd




Upper Opihi River Sampling Locations

Opihi River — Stoneleigh Rd

Opihi River — Kerr’s.Rd
Opihi-River — Fairlie g
OpihiRiver — Upstream.of Glenfield and Allandale Streams

Opihi River — Downstream of Glenfield:and Allandale Streams

, Opihi River — Gorge.Rd
+ Opihi River— Downstream of Strathconan and Coal Streams

-

MR ) > W
Opuhd RiVer—Roewnstream Weir

Opuha River —Gorge

Opuha River =Skipton Bridge

Opihi River — Raincliff

Opihi River — Pleasant Point (Saleyards Bridge)




Te Ana Wai River Sampling Locations

Te Ana Wai River.— Albury

Te Ana'Wai River — Te Ngawai Rd Bridge

Te Ana Wai River — Chisholm Rd

Te ‘Ana WaiRiver — Cave

»

Kakahu River Sampling Locations

~

KakahutRiver — Mulvihitls Flow Recorder

Kakahu River — 30'm upstream & 100'm
Downstream of Discharge

Kakahu River —Winchester Hanging
Rock Rd Bridge

A Kakahu River —Morrison’s Bridge
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