Sensitivity: General

Raglan Wastewater Options

Watercare Services Limited

Report 44801462/02

Watercare aé{%

An Auckland Council Organisation Aprll 2021



Sensitivity: General

DA

dhi raglan options assessment v02 /jwo/30.04.2021



Raglan Wastewater Options

Prepared for Watercare Services Limited

Represented by Mr Stephen Howard

Wainui Stream

Project manager John Oldman

Project number 44801642

Approval date 239 March 2021

Revision Version 2.0 for client review following Beca review

DHI Water & Environment LtdAB:HIVE, Smales FarmA0622 AucklandANew ZealandA
Telephone: +64 9912 9638 A T e | 64 %942 9639 Ajwo@dhigroup.comAwww.dhigroup.com



dhi raglan options assessment v02 /jwo/30.04.2021



DA

CONTENTS

EXECULIVE SUIMMIBIY ..ttt 2
1 T oL e To [UTo3 4 Yo o EO PP P PP PPPPPPPPPPPPPPP 3
2 Discharge Timing OptiMiSAtiON ........couiiiiiiiiiiiiiiiiiiiiieeeeee e 4
3 DiSCRAIQgE SCENANIOS vttt e e e e e e e et e e e e e e e e e earaaaas 15
4 Near Field MOAEIING ..uuuuiii e e 20
5 PlUME DYNMAMICS. ...ttt et e e e e e e e e e e et e e e e e e e e aearaaas 26
6 Dilutions at QMRA SITES ....iiiiiiieeiiie e e e 43
7 Assessment of Water Column Total Nitrogen ..........coovvvvviiiiiiiiiiiiiiiieeeee 64
A AppendiX AT CORMIX TESUILS.....coiiiiiiiiiiiiii 77

The expert in WATER ENVIRONMENTS



Executive Summary

A previously calibrated Raglan Harbour model has been used to assess a number of
potential future discharge options for the Raglan WWTP.

A draft report detailing the model setup, calibration and model results was peer reviewed
by Metocean on behalf of the Waikato Regional Council.

That review process identified a number of points of clarification around some of the
technical details of the various models used in the study.

As a results of the review process, the draft report was finalised to include a more detailed
methodology section, clarification that data from a 1995 current meter deployment was at
the existing outfall location (in a similar water depth to the current bathymetry), details of
an additional calibration of the hydrodynamic model against observed water levels at Manu
Bay, details of an additional validation of currents at a site within the main channel of the
harbour (some 300 m from the existing outfall), clarification of how the near-field and far-
field models are couple to provide conservative estimates of dilution in the immediate
vicinity of the outfall and clarification on the purpose of the wave model.

The predicted level of dilution achieved by the existing outfall for the current day discharge
regime is used to benchmark the future options.

These options include a discharge to Wainui Creek (with MBR and UV treatment) and
discharges via a proposed new outfall located approximately 100 m to the east of the
existing outfall, extending 85 m offshore in a minimum water depth of 2.5 m (compared to
a minimum water depth of 0.3 m for the existing outfall).

For the new outfall options, two different levels of treatment were considered - the first
being a combination of Pond plus Tertiary Membrane plus UV and the second being a
combination of MBR and UV. A full discharge via the new outfall was considered as well
as a combination of land disposal and discharge of residual treated wastewater via the
new outfall were considered.

The timing of the proposed (and existing) discharges via the outfall have been optimised
to maximise the dilution achieved at the outfall sites.

The most optimal discharge window is for a discharge to commence one hour after high
water for a period of 4 hours.

Modelling of the dynamics of the treated wastewater plume in the immediate vicinity of the
new outfall, show that for the majority of the discharge window the plume would sit in the
top 50% of the water column.

The minimum dilution achieved over the existing outfall for the 2025 discharge scenario is
314. This is higher than the minimum level of dilution of 96 achieved for the existing outfall
and the non-optimised current discharge regime. This indicates the clear benefit of the
optimised discharge timing.

The minimum dilution achieved over the new outfall for the 2055 discharge scenario is 105
T on a par with the level of dilution for the existing outfall and the non-optimised current
discharge regime. That is, the improved performance of the new outfall offsets the effects
of the increased discharge volume that may occur through to 2055.

There are clear advantages associated with the partial disposal of the treated wastewater
to land with reduced (or no) discharges via the new outfall from November through to April.
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In addition to considering the level of dilution achieved for the various discharge options,
the relative role of catchment and WWTP derived Total Nitrogen have been assessed.

Increases in mean annual Total Nitrogen near the outfall sites increase by less than 0.10
mg/L (compared to background levels of 0.14 mg/L).

For the Wainui Stream option an increase in mean annual Total Nitrogen of 0.12 mg/L is
predicted to occur (compared to background levels of 1.01 mg/L).

Data from the calibrated model have been extracted at key sites as input to the Quantitative
Microbial Risk Assessment of the future options.

Introduction

This report provides details of the use of a calibrated model of Raglan Harbour (DHI, 2019)
to assess alternative discharge options for the Raglan wastewater treatment plant. All
options are benchmarked against the discharge via the existing outfall located near the
entrance to Raglan Harbour.

The options considered include a discharge to the Wainui Stream and discharges via a
new outfall located just to the east of the existing outfall. The extended outfall option also
considers the discharge of the residual treated wastewater from two land disposal options.

The report provides details of the optimisation of the timing of the outfall discharge (Section
2), modelling of the near-field performance of the new outfall (Section 4), an assessment
of the relative roles of the input of nitrogen from the Raglan catchment and the discharge
options (Section 7), an overview of the treated wastewater plume dynamics (Section 5)
and a summary of the level of dilution achieved at a number of key sites in the Wainui
Stream and Raglan Harbour (6).

The discharge scenarios and options considered are summarised in Table 1-1.

The current discharge rate for the existing outfall option is based on monitoring data from
2015-2019. Discharge rates for the other options are based on future population
projections and the estimated volumes to land for the Public and Private land disposal
options (detailed in Section 3).

As for the previous work (DHI, 2019) a combination of near-field modelling and far-field
modelling has been used to assess the level of dilution achieved in the immediate vicinity
of the discharges and in the wider harbour.

A draft report detailing the model setup, calibration and model results was peer reviewed
by Metocean on behalf of the Waikato Regional Council.

That review process identified a number of points of clarification around some of the
technical details of the various models used in the study.
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As a results of the review process, the draft report was finalised to include a more detailed
methodology section, clarification that data from a 1995 current meter deployment was at
the existing outfall location (in a similar water depth to the current bathymetry), details of
an additional calibration of the hydrodynamic model against observed water levels at Manu
Bay, details of an additional validation of currents at a site within the main channel of the
harbour (some 300 m from the existing outfall), clarification of how the near-field and far-
field models are couple to provide conservative estimates of dilution in the immediate
vicinity of the outfall and clarification on the purpose of the wave model.

The near-field modelling has been done using the industry standard CORMIX model
(Doneker and Jirka, 2007). The far-field modelling has been carried out using the MIKE3
three-dimensional hydrodynamic and advection-dispersion models which have been
coupled to the MIKE21 spectral-wave model to ensure the potential effects of waves on
near-shore currents are adequately resolved (as detailed in DHI, 2019).The far-field model
was run for the 2018 calendar year, since 2018 is very representative of the long-term
distribution of winds, waves, water level variations and freshwater inflows that occur.

Table 1-1 Summary of discharge options considered.
Option Level of Treatment Discharge Location | Flows Considered
Existing Pond + UV Existing outfall Current
M1 Pond + Tertiary membrane + UV | New outfall 2025 and 2055
M2 MBR + UV New outfall 2025 and 2055
F1 MBR + UV Wainui Stream 2025 and 2055
L17 public land/outfall | Pond + Tertiary membrane + UV | New outfall 2025 and 2055
L3 71 private land/outfall | Pond + Tertiary membrane + UV | New outfall 2025 and 2055
L4 7 public land/outfall | MBR + UV New outfall 2025 and 2055
2 Discharge Timing Optimisation
The current consent allows for a discharge to occur half an hour before high water for up
to six hours. High water time is taken from the Wharf Tide Gauge (which is the LINZ
reference site for Raglan). High tide at the outfall site occurs approximately 35 minutes
prior to high water at Raglan Wharf.
Previous work (DHI, 2019) showed that the discharges via the existing outfall often occur
prior to high water. When this occurs, the treated wastewater plume is initially transported
into Raglan Harbour leading to elevated concentrations just inshore of the outfall.
Earlier modelling showed that maximum predicted concentrations inshore of the outfall are
determined by the discharge start time and an analysis of three years of plant discharge
data shows that the discharge starting before high water occurs for around 30% of the
time.
4 dhi raglan options assessment v02 /jwo0/30.04.2021



Even though the public health risk at sites inshore of the outfall are considered to be below
the no observable adverse effects level, it is recommended that optimising of the start
time of the discharge should be carried out to bring about improvements to water quality
in the harbour without leading to higher concentrations in areas offshore of the outfall.

To do this, six discharge timings have been considered. All timings refer to local high water
at the outfall.

For all options a maximum discharge rate of 3000 m3/day has been assumed, which is the
maximum discharge rate being considered for the future options.

Option 1. Current discharge window for 6 hours. Starting half an hour before local high
water. Constant discharge rate of 0.064 m3/s.

Option 2. Five hour discharge window. Starting half an hour after local high water.
Constant discharge rate of 0.076 m3/s.

Option 3. Four hour discharge window. Starting one and a half hours after local high
water. Constant discharge rate of 0.083 m3/s.

Option 4. Three hour discharge window. Starting one and a half hours after local high
water. Constant discharge rate of 0.119 m3/s.

Option 5. Two hour discharge window. Starting two hours after local high water (timed to
coincide with peak tidal currents). Constant discharge rate of 0.167 m3/s.

Option 6. Four hour discharge window. Starting one hour after local high water.
Constant discharge rate of 0.083 m3/s.

An example of the timing of the discharge timing options relative to the tide at the outfall
site is shown in Figure 2-1.

The previously calibrated harbour model was run for each of the timing options for a 7-day
period (starting at a mean tide through to a spring tide). No winds or waves were
considered.

A six-hour discharge starting half an hour before high water results in the plume initially
being transported inshore of the discharge point. As the tide falls, the plume is transported
away from the discharge along Ngarunui Beach (Figure 2-2).

A five-hour discharge starting half an hour after high water avoids the elevated
concentrations inshore of the outfall. As the tide falls, the plume is transported away from
the discharge along Ngarunui Beach and, because of the slightly higher discharge rate,
concentrations along northern end of Ngarunui Beach are slightly higher than for the six-
hour discharge (Figure 2-3)

A four-hour discharge starting one and a half hours after high water avoids the elevated
concentrations inshore of the outfall. As the tide falls, the plume is transported away from
the discharge along Ngarunui Beach. Because the discharge is happening more towards
the peak of the tidal currents, the predicted concentrations along the northern end of
Ngarunui Beach are slightly lower than for the six-hour or five-hour discharge options -
despite the discharge rate being higher (Figure 2-4).

The three hour and two hour discharge options result in higher concentrations along
northern end of Ngarunui Beach i the effect of the higher discharge rates for these options

1 NIWA 2019. Human health risk assessment Raglan WWTP. NIWA Client Report 2019297HN prepared for

Beca.



is not offset by the discharge occurring when tidal currents are at a maximum (Figure 2-5
and Figure 2-6).

Finally, the plume dynamics for the four hour discharge commencing at high water plus
one hour (Figure 2-7) is very similar to those for the four hour discharge commencing one
and a half hours after high water (Figure 2-4).

Based on this schematic discharge regime of 3000 m3/day, the four hour discharge
commencing at local high water plus one hour provides the best overall performance in
terms of the predicted maximum concentrations immediately inshore of the outfall (Figure
2-8) and it does not lead to increases in concentrations offshore of the outfall and along
Ngarunui Beach seen with shorter duration discharge options.

Compared to the current consented discharge window timing, this timing option provides
more than a five times decrease in the maximum predicted concentration immediately
inshore of the outfall and around a two times decrease in the maximum predicted
concentration towards the northern end of Ngarunui Beach.

This timing option also avoids the discharge occurring towards local low water when a
combination of shallow water depth and reduced tidal currents result in relatively low levels
of dilution occurring in the immediate vicinity of the outfall and the highest visual impact
from the discharge.
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Figure 2-2.
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Six-hour discharge option commencing half an hour prior to high water (the current consent discharge
window). Predicted concentration at the start of the discharge (half an hour prior to local high water), just
prior to peak-ebb tide currents and just after peak ebb tide currents.
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Discharge Timing Optimisation
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Figure 2-4.  Four-hour discharge option commencing one and a half hours after high water. Predicted concentration at
the start of the discharge (local high water plus one and a half hours), just prior to peak-ebb tide currents
and just after peak ebb tide currents.
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Discharge Timing Optimisation
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Three-hour discharge option commencing one and a half hours after high water. Predicted concentration at

the start of the discharge (local high water plus one and a half hours), just prior to peak-ebb tide currents
and just after peak ebb tide currents.
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Figure 2-6.
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Two-hour discharge option commencing two hours after high water. Predicted concentration at the start of
the discharge (local high water plus two hours - just prior to peak-ebb tide currents) and just after peak ebb

tide currents.
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Discharge Timing Optimisation
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Figure 2-7.  Four-hour discharge starting at local high water plus one hour. Predicted concentration at the start of the
discharge (high water plus one hour), just prior to peak-ebb tide currents and just after peak ebb tide

currents.
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