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Subject: White Wetland — Summary of Water Quality Monitoring Results and Performance
Purpose

This memo summarises water quality monitoring undertaken at the White Wetland, focusing on the
wetland’s performance in reducing nutrient concentrations and microbial contaminants. The intent
is to provide an overview of results, explain key drivers influencing performance, and outline
recommendations to support ongoing monitoring and management decisions within the Tukituki
catchment.

Background

The White Wetland is a 1.6 ha constructed wetland at Ashley Clinton in the Tukipo sub-catchment of
the Tukituki River, established on land owned by the White family to investigate how constructed
wetlands can reduce nitrogen and other contaminants from farm runoff while also improving
biodiversity. The project is a partnership between the Tukipo Catchment Care Group, Hawke's Bay
Regional Council, Fonterra and Earth Sciences New Zealand (ESNZ, formerly National Institute for
Water and Atmosphere, NIWA). The wefland was designed to capture and treat runoff from
approximately 180 ha and planted with about 24,000 native wetland and riparian plants. The
wetland follows NIWA's recommended modular design, with a series of treatment cells, shallow
planted zones, and deeper inlet/outlet zones, with a high-flow bypass channel to route storm flows
around the wetland.
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The Tukipo catchment was identified as a priority sub-catchment within the Tukituki due to elevated
nutrient concentrations, particularly nifrogen and phosphorus. There are specific water quality
targets for the catchment set under the Tukituki Catchment Plan, including an ambitious Dissolved
Inorganic Nitrogen (DIN) target of 0.8 mg/l, which for the Tukipo subcatchment requires an
approximately 60% reduction from the current 5-year average of 2.037 mg/I. In this context, the White
Wetland was developed not simply as a local enhancement project, but as a practical
demonstration of whether constructed wetlands can contribute meaningfully to very large,
catchment-scale water-quality improvements.

Methods

Water quality monitoring was undertaken by WaterSense at the White Wetland between April 2025 and
May 2026. Sampling was conducted on a monthly basis at paired inflow and outflow locations to enable
assessment of changes in water quality across the wetland.

Parameters analysed included nifrate (NO5;-N), nifrite (NO,-N), ammoniacal nifrogen (NH,—N), dissolved
reactive phosphorus (DRP), and Escherichia coli (E. coli).

In this report, paired inflow and outflow data have been used to assess wetland performance in
reducing contaminant concentrations, with results interpreted on a concentration basis in line with
Tukituki Plan targets. Focus has been placed on Dissolved Inorganic Nitrogen (DIN), DRP and E. coli, as
these correspond to some of the key water quality targets in the Tukituki Plan.

Due to ongoing technical difficulties, reliable flow data is not available from the wetland. Instead, flow
data from the Tukipo River itself has been used to provide a rough proxy for how much flow the wetland
is likely to be experiencing.

It is important to note that results presented here focus on concenftrations rather than loads, which is an
important distinction that will be expanded on later. It is also important to note that the water quality
monitoring period is relatively short in terms of being able to understand a dynamic system that will be
influenced by arange of environmental and biological factors that will vary over the months and years.
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Dissolved Organic Nitrogen

The White Wetland is demonstrating
sfrong  performance in  reducing
dissolved inorganic nitfrogen 2
concentrations.

Average DIN

Mean inflow concenfrations were 1.42
mg/l, compared with mean outflow
concentrations of 0.39 mg/I, and reflect
an average reduction of about 73%
(Figure 1).
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Put another way, the DIN upstream of
the wetland was almost twice the Tukituki
Plan  target, whereas the DIN
downstream of the wetland was less
than half of the plan target.

(DIN, mg/1)
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It should be noted that compliance with
Tukituki plan targets is based on 5 years
of monthly monitoring, whereas the 0
monitoring record used here was only a Inflow Outflow
little over 1 vyear. Nevertheless, the

monitoring design that allows for a direct  Figure 1 Dissolved Inorganic Nitrogen results, with Tukituki Plan
target shown as dashed red line. Error bars are standard error.

Average Dissolved Inorganic Nitrogen

comparison of inflow and outflow
provides strong evidence that the White
wetland is achieving a meaningful and substantial reduction in DIN, which was a key outcome sought
from this constructed wetland project.

There was large variability in the DIN reduction rate over time, ranging from near 100% removal to a low
of around 5% (Figure 2). The lowest reduction rates occurred when the 7-day average flow in the Tukipo
River was at its highest, and so likely reflects conditions when high flow rates passing through the wetland
meant reduced residence ftimes which severely compromise the ability of the microbially-driven
denitrification processes to remove DIN from the system. In addition, it is possible that cooler
temperatures experience in winter mean that the reduced denifrification rates are experienced on
comparatively lower increases in flow rate.
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DIN reduction versus catchment flow
120
Autumn

100 @
. Spring
X
e
_ 80 ° Summer
o
= .
S 60 ® Winter
e
7}
| .
z 40
()]

20 ®
0
0 1000 2000 3000 4000 5000
Tukipo River Flow (7 Day Average Flow, litres / second)

Figure 2 DIN reduction versus catchment flow
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Phosphorus

The wefland also showed consistent
reductions  in dissolved reactive
phosphorus (DRP), with a mean inflow
concentration of 0.0091 mg/l compared
with a mean outflow concentration of
0.0016 mg/I, which reflects a reductionin
average concentration of around 82%.

The relevant Tukituki Plan target for DRP is
0.015, which was dlready being
achieved in the inflow. Nevertheless,
other parts of the Tukituki catchment are
not meeting their phosphorus fargets,
and any reductions in DRP at upstream
locations will increase the beneficial
dilution effects this low-P water will have
to the broader catchment.
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Average DRP
0.012
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0.008

0.006

(DRP, mg/1)
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Average Dissolved Reactive Phosphorus

Inflow Outflow

Figure 3 Dissolved Reactive Phosphorus (DRP) results. Error
bars are standard error.
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E. coli

Results for E. coli were more variable but Average E. coli

still showed generally strong reductions. 1500

The average cell count for E. coli in the
inflow was around 1270, compared with
an average cell count in the outflow of
around 490. This reflects a reduction of
around 60%.
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How this pattern would compare to
Tukituki plan targets is more difficult to
elucidate for E. coli, because the plan
targets are quite complex and
dependent on flow conditions which are 500
not available for this site. Plan targets also
use medians rather than means, which in
this case were 220 for the inflow and 82

Average E. coli
(cfu/100ml)

for outflow.
Reductions in E. coli represent an 0
additional benefit of the constructed Inflow Qutflow

wetland in confributing to broader
. d L Figure 4 E. coliresults. Error bars are standard error.
catchment water quality objectives.

Concentrations versus Loads

Wetland performance can be described in terms of both concentration reduction (e.g. mg/L) and load
reduction (e.g. kg / year), with the latter reflecting the total quantity of contaminants transported
through a system. Load reductions are inherently more challenging to achieve because they are driven
by flow as well as concentration, and the bulk of annual contaminant loads are typically transported
during high flow events when concentrations are often elevated. Under these conditions, wetlands
have more limited residence time, and achieving substantial load reductions would require very large
wetland areas to effectively treat high volumes of water over short periods. In contrast, the Tukituki
Catchment Plan specifies targets based on in-stream concentrations, rather than loads. This disfinction
is important, as reductions in average concentrations can be achieved under a wider range of flow
conditions and are more readily influenced by typical wetland processes. As such, measurable
improvements in concentration-based metrics may be achievable with smaller wetlands than would
be required to achieve equivalent reductions in total contaminant loads.

This is an important aspect to consider when exploring the potfential for a strategic network of
constructed wetlands to contribute meaningfully to achieving nutrient targets in the Tukituki catchment.
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Potential confounding influence from groundwater

There has been some concern that groundwater
patterns and interactions with surface water may
influence the hydrology and water quality patterns
observed at the White Wetland and potentially
confound an understanding of wetland
performance. This concern appears to stem from
flow data indicating higher measured flows at the
outflow relative to the inflow, suggesting a
potential additional water source within the
wetland.

However, observations made during a site visit
indicate that the outflow site is affected by weed
growth within the outlet channel (Figure 5). At low
flows, this vegetation can increase water levels,
resulting in an artificial signal at gauging sites that
rely on stage-discharge relationships to estimate
flow from continuous water level measurements.
Weed growth at the outflow site, but not at the
inflow site (Figure 6), is therefore considered the
most likely cause of the apparent flow
discrepancy. On this basis, further investigation into
groundwater contributions is not considered
necessary. However, a number of practical
measures to confirm this interpretation are outlined
in the recommendations section.

Figure 6 Inflow site,
above, showing
steep drop off intfo
first wetland cell

Figure 5 Outflow site,
left, showing
macrophyte growth
choking channel
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Summary

Monitoring results indicate that the White
Wetland is performing strongly, with
substantial reductions in nitrogen,
phosphorus, and microbial contaminants
under typical conditions.

Performance variability appears to be
largely explained by hydrological conditions
and seasonal influences, all of which are
consistent with expected wetland
behaviour.

The wetland is delivering meaningful water
quality benefits for the White Wetland site
and provides a valuable case study for how
a strategic network of constructed wetlands
would contribute fo achieving the
substantial nutrient reductions required to
meet water quality targetfs in the Tukituki
catchment.
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Recommendations

1. Confinue monthly water quality monitoring

The monthly water quality monitoring being undertaken by the community group is invaluable and
should be continued for as long as possible. Although the results obtained to date are very promising,
they sfill reflect a relatively short period of time, and because direct measurements inflow/outflow
were not available for the existing water quality dataset, it would be highly informative to continue
water quality sampling at a time when inflow/outflow information is being collected.

I would recommend that the monthly parameter suite be expanded to include Total Nitrogen, Total
Phosphorus and Total Suspended Solids. This will allow a more fulsome exploration of nutrient patterns
as well as testing for potential reductions in sediment.

2. Expanded monitoring suite (one off)

In addifion fo removing contaminants from water, wetlands can modify water chemistry through
biogeochemical processes, including the production of dissolved organic carbon and changes in
alkalinity. These processes may influence pH variability and, in some cases, reduce the bioavailability
of certain contaminants (particularly metals) through complexation and redox transformations.

To characterise these processes, an expanded suite of parameters is recommended for at least one
seasonal sampling event (preferably during lower flows in spring/summer), including Dissolved
Inorganic Carbon (DIC), alkalinity, calcium, magnesium, hardness, and electrical conductivity. These
parameters enable assessment of carbonate buffering, ionic composition, and the influence of
groundwater and wetland-derived organic matter on water quality

3. Reinstate flow monitoring

It would be ideal to reinstate flow monitoring at the inflow and outflow sites and make the most of
the gauging equipment that has been installed there. This would allow for a more precise
understanding of wetland performance under different conditions, as well as allow an assessment of
load reductions as well as concentration reductions.

If reinstating the flow monitoring is not feasible/affordable, at the very least, clearly visible staff
gauges should be photographed on each sampling occasion to record the water level at time of
sampling. The field team should also make a subjective assessment of flow rate af the fime and
record this in the sampling metadata (i.e. whether flow was low, normal, high or none).

4. Groundwater

| do not think there is any immediate need for detailed groundwater investigations. A one-off stream
gauging at the inflow and outflow points, during low flows, would provide a simple check of whether
there appears to be more water leaving the wetland than what is entfering it. Additionally, as
recommended by Earth Sciences New Zealand, the outflow site could be cleared to see if the water

level drops noticeably.
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5. Strategic network of constructed wetlands

| think HBRC or other stakeholders should continue to explore the use of constructed wetlands as a tool
for achieving dissolved inorganic nitrogen (DIN) targets across the Tukituki catchment. In addition to
reducing nifrogen concentrations, monitoring results indicate that constructed wetlands may also
provide co-benefits through reductions in phosphorus, E. coli, and likely sediment, while confributing to
improved habitat and broader biodiversity outcomes. These multiple benefits support the role of
constructed wetlands as a complementary measure within an integrated catchment management
approach.

| frust this information is helpful, please let me know if | can be of any further assistance.

Sincerely,
Dr Andy Hicks
Principal Ecologist

Stradegy Planning Limited
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