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Executive Summary

Executive Summary

Background

Watercare Services Limited (Watercare) is in the process of determining the preferred treatment and
discharge option for a long term resource consent application for the Raglan Wastewater Treatment Plant
(WWTP).

This report assesses alternative options for the Raglan WWTP treatment and discharge to support the
selection of the preferred option to include in the long term resource consent application.

Options Development

A “long list” of possible options was identified by Watercare and Beca staff with hapd and stakeholder input.
This long list was then assessed to provide a short list of options to be evaluated further within this report, in
terms of developing a high-level concept design and costing to inform the preferred option decision making
process. Options assessed in this report are summarised below:

Option Treatment Discharge
- + terti
Option M1 Existing treatment process + tertiary New harbour outfall
membrane
Option M2 | MBR and UV disinfection New harbour outfall
Option F1 MBR and UV disinfection Freshwater diffuse discharge
. Existing treatment process + tertiary Combined public land discharge and new
Option L1
membrane harbour outfall
Option L2 Existing treatment process Private land discharge and storage
. Existing treatment process + tertiary Combined private land discharge and new
Option L3
membrane harbour outfall
. - . i lic | isch
Option L4 MBR and UV disinfection Combined public land discharge and new
harbour outfall

Growth is expected to continue in Raglan, due to infill and greenfield residential sites including Rangitahi
Peninsula and currently zoned residential land. Population projections are based on NIDEA medium
household growth forecasts rebased from the 2018 Census. These are based on average occupancy during
the summer season (estimated at 2.7 people for each connected property) rather than usual resident
population recorded at the census date. Household forecasts are well within the available capacity of current
and future residential areas included in the Waikato 2070 Growth and Economic Development Strategy
(Waikato District Council, 2020). There is currently litle commercial and industrial wastewater production in
Raglan and this is not expected to increase. The average daily inflow at the Raglan WWTP is expected to
increase from 1,163m3/day in 2020 to 1,957m3/day in 2055.

Option Features

The features of the different options are described below:

Description Comments

Option M1 | The existing ponds would need to be The tertiary membrane unit will remove
upgraded to treat the increasing flows. A suspended solids and pathogens from the
tertiary membrane unit with 3,000m? per discharge. The new discharge structure will
day capacity will be installed after the improve distribution of the treated wastewater
ponds. A new 85m outfall would be on the outgoing tide.

located near the existing.
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Executive Summary

Option Description Comments

Option M2 | The MBR system consists of new High quality treated wastewater will be
screens, flow balancing pond (utilising produced by the MBR system. The new
existing pond) reactor basin, membranes, | discharge structure will improve distribution of
sludge handling and UV treatment. A new | the treated wastewater on the outgoing tide.
85m outfall would be located near the
existing.

Option F1 The MBR system consists of new A high quality treated wastewater will be
screens, flow balancing pond (utilising produced by the MBR system. A diffuse
existing pond) reactor basin, membranes, | discharge would be created alongside riparian
sludge handling and UV treatment. The and wetland restoration planting with native
treated wastewater would be discharged species.
to the stream within the Raglan WWTP
site.

Option L1 The existing ponds would need to be The tertiary membrane unit will remove
upgraded to treat the increasing flows. A suspended solids and pathogens from the
tertiary membrane unit with 3,000m? per discharge. The new discharge structure will
day capacity will be installed after the improve distribution of the treated wastewater.
ponds. Conveyance to the three public Discharge to water is expected to occur for
land areas requires 6.8 km of pipelines. approximately 51% of flow at 2025 and 60% of
Public land area available is between 38- | flow by 2055. This system would be complex to
59 ha. A new 85m outfall would be manage.
located near the existing.

Option L2 The existing ponds would need to be There is no discharge to water with this option.
upgraded to treat the increasing flows. The conveyance to the private land has a very
Conveyance to the private land area high head so a booster pump is required part
requires 8.8km of pipeline and two pump way along the pipeline route.
stations. Land area required for this option
is 145 ha plus extra for buffer areas.

Storage of 150,000m? would be required
at the private land.

Option L3 The existing ponds would need to be The tertiary membrane unit will remove
upgraded to treat the increasing flows. A suspended solids and pathogens from the
tertiary membrane unit with 3,000m? per discharge. The conveyance to the private land
day capacity will be installed after the has a very high head so a booster pump is
ponds. Conveyance to the private land required part way along the pipeline route.
area requires 8.8km of pipeline and two Discharge to water is expected to occur for
pump stations. Land area required for this | approximately 6% of flow at 2025 and 24% of
option is 213 ha plus extra for buffer flow by 2055. The new discharge structure will
areas. A new 85m outfall would be improve distribution of the treated wastewater at
located near the existing. the harbour. This system would be complex to

manage.

Option L4 The MBR system consists of new High quality treated wastewater will be

screens, flow balancing pond (utilising
existing pond) reactor basin, membranes,
sludge handling and UV treatment.
Conveyance to the three public land areas
requires 6.8 km of pipelines. Public land
area available is between 38-59 ha. A
new 85m outfall would be located near the
existing.

produced by the MBR system. The new
discharge structure will improve distribution of
the treated wastewater. Discharge to water is
expected to occur for approximately 51% of flow
at 2025 and 60% of flow by 2055. This system
would be complex to manage.

Cost Summary

The capital, operating costs and net present value for each of the short-listed options is summarised in the
table below. All costs are in NZD and exclusive of GST. Net Present Value (NPV) was calculated over a 35
year period. The capital cost estimate has an expected accuracy range of -30% / +50%.
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Executive Summary

Capex ($1000 NZD) 17,000 | 30,000 | 31,000 25,000 | 59,000 42,000 | 43,150
Q%';'O”a' Annual Opex (31000 498 | 1501 | 1,497 660 421 771 | 1,655
NPV ($1000 NZD) 24,200 | 52,100 | 52500 | 34,600 = 64,800 | 53,100 67,100

Multi-criteria analysis will be used to compare the non-cost criteria for each option prior to Watercare
selecting a preferred option to develop further.
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Introduction

1 Introduction

1.1 Background

The resource consent for the discharge to the Whaingaroa Harbour (in the coastal marine area) for the
Raglan Wastewater Treatment Plant (WWTP) expired in February 2020 and a consent application was
submitted prior to that for a short term consent while long term options were being further considered. The
discharge is able to continue under section 124 of the Resource Management Act (RMA) until a decision is
made on the consent. Over the last few years the WWTP has experienced re-occurring non-compliances
with the existing resource consent conditions for the discharge of contaminants, mostly breaching the total
suspended solids (TSS) consent parameter.

An options assessment is required to inform Watercare’s preferred future plans for the discharge and
support a resource consent application to be made under the Resource Management Act (RMA) for the long
term wastewater solution. Watercare has engaged Beca Ltd. to undertake this options assessment
considering expected flows and loads to the Raglan WWTP for a 35-year design horizon.

A “long list” of possible treatment and discharge options was identified previously. The long list was then
assessed using technical, cultural, environmental, public health and engineering criteria to provide a shortlist
of options to be evaluated further within this report. Options assessed in this report are detailed below (Table
1).

Table 1: Treatment and discharge options

Treatment

Discharge

isti +
Option M1 EX|_st|ng treatment process New harbour outfall
tertiary membrane
Option M2 MBR and UV disinfection New harbour outfall
Option F1 MBR and UV disinfection Freshwater diffuse discharge
. Existing treatment process + . . :
Option L1 ) Combined public land discharge and new harbour outfall
tertiary membrane
Option L2 Existing treatment process Private land discharge and storage
. Existing treatment process + Combined private land discharge and new harbour
Option L3 .
tertiary membrane outfall
Option L4 MBR and UV disinfection Combined public land discharge and new harbour outfall

This report provides a brief description for each option together with a summary of the advantages,
disadvantages, risks and unknowns associated with each option. Concept level comparative capital and
operational cost estimates (-30%/+50%) have been made for all options, which are compared via net present
value (NPV) analysis. This report provides an update on an earlier draft version of the report published in
August 2019.
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Existing Wastewater Treatment Plant

2 Existing Wastewater Treatment Plant

2.1 Wastewater Treatment Plant Description

Raglan is a small community home to a usually resident population of approximately 4,000 that increases for
periods in the summer. The Raglan wastewater reticulation system is a conventional system with 17 pump
stations as shown in Figure 1. The small Whanga Coast community has a low-pressure wastewater system
which connects to the Raglan wastewater system at the WWTP.

Legend
% Treatment Plant
A Pump Station
Wi Line
—— Gravity Main
-=-=- Aerial Main
--—- Rising Main

Waikato

Wastewater Network - Raglan

DISTRICT COUNCIL

Figure 1: Raglan Wastewater System Schematic

Wastewater is treated at the WWTP, located to the south-west of the Raglan community on Wainui Road.
The WWTP is administered and operated by Watercare on behalf of Waikato District Council.

Wastewater is received at the inlet works (screen), from where it is piped to aerated ponds A and D, and
then to ponds B and C. The ponds have an aeration system and associated Aquamats installed. The
Aquamats provide additional surface area for fixed film biological activity. The pond treated wastewater
currently discharges into a day pond for storage prior to discharge on the outgoing tide. If the holding
capacity of the day pond is exceeded, flow is transferred to the storage pond. From the day pond, treated
wastewater is pumped via an inline UV disinfection system to the mouth of the Whaingaroa (Raglan)
Harbour. Two anaerobic ponds exist on site prior to the aerated ponds, however, these are currently unused.
The existing process at Raglan WWTP is shown in Figure 1.

The current discharge consent allows a discharge of up to 2,600m? of treated wastewater per day to
Whaingaroa Harbour. Discharge is only permitted for a maximum of 5.5 hours per outgoing tide,
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Existing Wastewater Treatment Plant

commencing no earlier than 0.5 hours before high tide and ceasing no later than 1 hour before low tide.
Discharge duration may exceed this after extreme weather but not for more than 20 days per year.

-——

‘< Anaerobic \)
1 Pond D - Pond C
RN ‘.Pinc_i- 1’ - N
Inlet Works —il _ Day UV Existing
I -7 T~ Pond Outfall
1 Anaerobic
Pond 2 Pond A - Pond B
M —_—— Overflow
Current Bypass /_
Storage

Ponds

Figure 2: Raglan WWTP process current state

Full compliance with treated wastewater quality consent conditions has not been achieved over recent years,
generally due to elevated TSS concentrations in the treated wastewater. To minimise excessive algal growth
in the storage pond (several days of retention) prior to the harbour discharge, WDC installed the ‘day pond’
in 2015.
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3 Design Basis — Flows and Loads

3.1 Measured Flow

Daily inflow and outflow data for Raglan WWTP has been provided by Watercare. Once 2,600m? of flow has
been discharged to the harbour in a 24-hour period (as a result of peak wet weather flows), additional flow is
stored either in the day pond or the adjacent storage ponds. Treated wastewater in the storage ponds is
pumped back into the influent line when the operators set the pump to run manually. The actual flows
coming into the day pond are not measured.

Historical treated wastewater flow rates have been analysed for the period of 2014 to 2020. The average
daily flow (ADF), and peak wet weather flows (PWWF) are shown in Table 2.

Table 2: Historical Treated Wastewater Discharge Flows 2014-20

Parameter Discharge Flow
(m®/day)

ADF 1,043
10" Percentile 547
90t Percentile 1,783
PWWF 3,749

The peak discharge flows do not allow for flow that is stored in the storage ponds. The individual outflow
data is highly variable, so a weekly rolling average has been calculated (Figure 3). There are some gaps in
this data set but a small increase in base flows over recent years is evident which is likely to be due to
population growth.

The Raglan wastewater model (Mott McDonald 2017) identified high infiltration and inflow rates in some
parts of Raglan, particularly in the lower areas near the harbour. Waikato District Council (and now
Watercare) has a regular maintenance and renewals programme to manage illegal downpipe connections
and target pipe renewals. In recent years storage has been increased at key pump stations and the Raglan
pipe network has been inspected by CCTV. The SCADA system has also been upgraded to provide better
response to network faults and allow high flows to be better managed.
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Raglan WWTP Discharge Flow to Harbour 2014-2020
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Figure 3: Weekly Rolling Average Outflows at Raglan WWTP

3.2 Treated Wastewater Quality

Treated wastewater quality data from monthly grab samples of final treated wastewater between 2017 and
2019 was reviewed. Table 3 shows the typical quality of the Raglan WWTP treated wastewater downstream
of the day pond and UV disinfection system. The pond system is producing peaks of TSS from time to time,
and as a result the WWTP discharge does not meet the consent limits.

Table 3: Treated Wastewater Quality 2017-19 (Pond Treated wastewater post UV)

N
Q’\

Parameter VEGIEY VEGIEY S 95"
Consent Concentration Percentile Percentile
limit

Carbonaceous biochemical oxygen 10 6 3 21
demand (cBODs) ( mg/L)

Total Suspended Solids (TSS) (mg/L) 20 32 12 97
Ammoniacal nitrogen ( mg/L) 8 0 19
Total Nitrogen ( mg/L ) 26 13 35
Total Phosphorus ( mg/L ) 5 3 7
Faecal coliforms ( mg/L) 14 3 1 65
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Design Basis — Flows and Loads

3.3 Design Influent Flow and Load

3.3.1 Design Basis and Assumptions

Growth is expected to continue in Raglan, due to infill and greenfield residential sites including Rangitahi
Peninsula and current residential zoned areas. Population projections are based on NIDEA medium
household growth forecasts rebased from the 2018 Census1. An estimate of expected connected population
and design wastewater inflows are provided in Table 4 below. These are based on average occupancy
during the summer season (estimated at 2.7 people for each connected property) rather than usual resident
population recorded at the census date.

Household forecasts are well within the available capacity of current and future residential areas included in
the Waikato 2070 Growth and Economic Development Strategy (Waikato District Council, 2020). There is
currently little commercial and industrial wastewater production in Raglan and this is not expected to
increase. Further growth sensitivity analysis is recommended for the preferred option.

Table 4: Projected Wastewater Flows

Date Population Average Daily Inflow Peak Wet Weather
(m®/day) Inflow (m3/day)
2018 4,428 1,079 2,949
2020 4,847 1,163 3,175
2025 5,895 1,372 3,741
2030 6,942 1,582 4,307
2050 8,465 1,886 5,129
2055 8,821 1,957 5,321

The seasonal pattern indicated by the daily flow data shows a higher winter base flow expected to be due to
wet weather flows and elevated ground water level. There is approximately an 80-100 m3/day ADWF
increase between summer months and the shoulder season, which is assumed to be attributed to the
increase in system users over the holiday period. More regular influent sampling would be needed to confirm
holiday loads, but these do not appear to be having an undue impact on the WWTP currently.

The base influent flow used was 1,163 m3/day average daily flow (ADF) for 2020, with an ADF forecast of
1,957 m3/day by 2055. The raw influent data provided by Waikato District Council is displayed in Table 5.

* Information provided by Mark Davey, Waikato District Council

n
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Design Basis — Flows and Loads

Table 5: Raglan influent data 2017-2018

Parameter Average Concentration
(mg/L)

Carbonaceous biochemical oxygen demand (cBODs ) mg/L 204

Total Suspended Solids (TSS) mg/L 235

Ammoniacal nitrogen mg/L 35

Total Nitrogen mg/L 83

Total Phosphorus mg/L 7

The future projected loads were estimated assuming the typical load generation rates per person. This is
based on residential growth only and does not make any allowance for significant industrial growth as there
is little land suitable or zoned for industrial development. There is a predicted 99% increase in average flows
and loads over the 35-year design window. The current and projected 2055 loads are presented in Table 6.

Table 6: Raglan current and 35-year projected flow and load data

Parameter 2020 2055

Population 4847 8821
Wastewater flow average (m3/d) 1163 1957
Wastewater flow design peak (m?3/d) 3175 5321
TSS (kg/day) 436 794
cBOD:s (kg/day) 388 706
TN (kg/day) 68 123
TP (kg/day) 16 28
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4 Expected Treated Wastewater Quality

There are several different approaches that can be taken to address the treated wastewater quality and
means of discharge for the Raglan WWTP. The six options assessed in this report are described in more
detalil below.

4.1 Future Pond Performance

An increase of the incoming loads to the WWTP is expected in the future due to growth in the area. The
projected flows and loads for a 35 year consenting period are presented in Table 6. The loads are based on
the current concentrations (Table 5). If the ponds are retained (Options M1, L1, L2 and L3), loading on them
will be increased. The consequent loading rates, assuming that the anaerobic ponds continue to be
bypassed, are shown in Table 7 below.

Historical incoming flow and concentration data (2017-2020) suggests that load in summer is higher than in
winter (i.e. flows are greater in the winter given inflow and infiltration of stormwater, however, ‘load’,
measured in kg lessens), however, there is insufficient data to predict seasonal loading for the future.
Therefore, for the purpose of this report, it is assumed that future loads in summer and winter will be at the
same ratio as they are now. It is expected that the loading to the ponds will increase significantly by 2055
(assuming the anaerobic ponds will continue to be bypassed). These loading rates are well above the level
that Aquamats are typically designed for and this is likely to result in continued clogging, lower than optimal
dissolved oxygen and deteriorating treatment performance.

Table 7: Pond loading rates in 2020 and 2055

Pond loading rate, Pond loading rate,

in Summer kg in winter kg
BOD/ha/d BOD/ha/d
2020 2055 2020 2055 2020 2050
Pond A (primary) 0.46 333 518 206 518 6.5 3.5
Pond B 0.46 60 155 54 211 8 4.3
Pond D (primary) 0.46 333 518 206 518 8 4.3
Pond C 0.46 60 155 54 211 7 3.5

A high level process performance assessment was undertaken to predict treated wastewater quality in the
ponds for four pond based scenarios (Options M1, L1, L2 and L3), these are presented in the table below. It
is noted that the future treated wastewater quality using Aquamats is indicative only and does not account for
the significantly reduced Hydraulic Retention Timer (HRT) in the future. Predicted treated wastewater quality
is presented in the table below.
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Table 8: Predicted Pond Treated Wastewater Quality

Scenario Year Flow Influent BOD Treated
(m3/d) (mg/L) Wastewater
cBODs (mg/L
Summer Winter Summer | Winter

Current - With aquamats 2020 1200 255 158 8 11

Predicted - With aguamats 2055 2335 204 127** 18* 21*

Predicted - Without aquamats in 2020 1200 255 158 64 77

primary pond

Predicted - Without aquamats in 2055 2335 204 127** 51* 62*

primary pond

*Not accounted for reduced HRT, which will have a substantial impact on treated wastewater quality.
** Estimated based on the current ratio of Summer to Winter loads

Pond performance in winter can be challenging at times with current loads and lower temperatures and it is
expected that it will deteriorate worse in the future with increased load to the ponds and reduced HRT. It
should be noted that Table 8 indicates the estimated performance for the average flow condition.
Performance is expected to be lower for a peak flow condition. Performance for nutrient removal is expected
to follow a similar trend to BOD removal as loads increase. TSS removal is likely to continue to be variable.

The above table predicts pond performance including Aquamats in Pond A and D. However, Aquamats are
best suited to be installed in secondary ponds (ponds B and C). If the Aquamats were removed from the
primary ponds, a significant aeration supply upgrade will be required to bring the pond loading to the
secondary ponds down (this is not accounted for in Table 8). Significantly, since there is no clarification /
RAS device removal ahead of the Aquamats this would also remove the ability to maintain any form of
enhanced biomass inventory beyond what is created and held by virtue of the hydraulic retention time of the
ponds. Alternatively, the load reduction can be obtained by re-instating the anaerobic ponds. This will require
design assessment for the main parameters being:

— Anaerobic pond design depth appears to be minimum (current 3 m). Design range 3-5 m.

— Pond HRT current 1.6 d (@ 1,200 m?/d) appears to be too short. Highest design HRT was 2.2d.
Normal design range 3-6 d. HRT below 3d carries a risk that methane forming organisms are washed
out from the system, therefore anaerobic conditions cannot be established.

— Volumetric loading rate (current not checked). Design range 0.1 to 0.3 kg BOD/m?/d

— Potential for odour generation unless covered or reliable crust formed

— High flow bypass provisions

If pond optimisation is considered as an option long term, the following steps are recommended:
e Sampling program of incoming wastewater
e Sampling program across each process step
e Assessment of anaerobic pond design and upgrade requirements
e Assessment of pond performance improvement options including:
— Anaerobic ponds are re-established to take full or part of the flow
— Aquamats are removed from Ponds A and D. Aeration system is installed in Ponds A and D if required
for further BOD load and Total Nitrogen reduction. Aquamats remain in Ponds B and C
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4.2 Additional Tertiary Membrane

A tertiary membrane system is used in options M1, L1, L2 and L3. A tertiary membrane will improve TSS and
pathogen removal predominantly. Post-pond data available from similar plants suggest a considerable
reduction in the target parameters is possible, as well as a small reduction in nutrients.

The following median treated wastewater quality is expected from the tertiary membrane, based on the 12-
month rolling median value (TSS) and geometric mean (E. coli, FC):

e TSS <3 g/ms3

o E.coli < 5 cfu/100mL

e Faecal Coliforms <5 cfu/100mL

e TN <17 g/m3, =36% reduction (based on similar Motueka system). This level of removal

seems high based on organic N content of the TSS and if Aquamats are removed TN levels could
increase. Further work is required to confirm the level of removal if this option is the preferred option.
e TP <4 g/m3, =29% reduction (based on similar Motueka system)

The expected 90" percentile values for the same parameters are:

e TSS <6 g/ms3
e E.coli < 10 cfu/100mL
e Faecal Coliforms < 10 cfu /200mL

4.3 Membrane Bioreactor (MBR)

Options M2, F1 and L4 utilise an MBR system for treatment followed by UV disinfection. An MBR will produce
a high quality treated wastewater with low nutrient and pathogen concentrations. The expected 90" percentile
treated wastewater quality is outlined in Table 9.

Table 9: Expected Treated Wastewater Quality (90™ percentile)

Suspended Biochemical | Ammoniacal | Total Total
solids (TSS) oxygen nitrogen nitrogen phosphorus
demand (NH4-N) (TN) (TP)
(CBODs)
<5 mg/L <5 mg/L <1 mg/L <8 mg/L <1 mg/L* <10
cfu/200ml

*assumes alum dosing or Bio P configuration.

4.4 Summary

For comparison purposes, Table 10 below presents a comparison of treated wastewater qualities for the
various treatment process options presented here. Note these are reported as 90 percentile concentrations.
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Table 10: Comparison of Treated Wastewater 90 Percentile Concentrations from Various Treatment Processes

Biochemica

Suspended | oxvaen Ammoniaca Total Total
Parameter solids derr){gnd | nitrogen nitrogen phosphoru
(TSS) (cBOD:) (NH4-N) (TN) s (TP)

Unit mg/L mg/L mg/L mg/L mg/L cfu/100mL
Current 84 12 14 26 7 <100
Agquamats +
uv
Tertiary <5 <10 14 <20 7* <10
Membrane +
uv
MBR + UV <5 <5 <1 <8 <1 <10

* Potentially some TP removal with membranes and without alum dosing. With alum dosing could get to TP
<1 mg/L.
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5 Treatment and Discharge Options

5.1 Option M1 - Additional Tertiary Membrane, New Harbour Outfall

5.1.1 Option Description

Option M1 (Figure 4) would see the addition of a tertiary membrane polishing the pond treated wastewater
to specifically target a reduction in TSS and pathogen levels.

This option also entails modifications to Ponds A-D to improve their respective treatment performance in
response to growth and is assumed to involve the following:

e Removal of Aquamats in Ponds A-D (this could potentially be staged with ponds A and D removed in the
first stage)

e Install new surface aeration system in Ponds A-D

e Reinstating anaerobic ponds with the following to reduce BOD loading to the aerobic ponds:

— De-sludging of Ponds 1 and 2

— Lining of Ponds 1 and 2 with PE liner (including under drainage and gas venting system)

— Covering of Ponds 1 and 2. The covers should be made removable so that an agricultural contractor
can be engaged annually to come in and remove accumulated sludge using a reasonably
conventional dairy effluent pond desludging system.

— Modification of the inlet to pass more flow if a 1-2 d HRT is desired

— Allowance for four inlet points to each pond

— Consideration of methods (in addition to the above) to remove sludge from Ponds 1 & 2. Simple ‘pipe
in invert of pond’ type concepts do not tend to work because of rat holing of the sludge around a static
inlet.

Further investigation and design work is required to confirm the extent of the pond modification required and
a provisional sum has been included in the cost estimate.

The higher quality treated wastewater would then be discharged to the new outfall location in the
Whaingaroa harbour channel, with a duckbill fitted at the end of the pipe to improve mixing.

Existing Terti D N
Inlet Works —— Pond ertary Y — UV —
Membrane Pond Outfall
System

Storage
Pond

Figure 4: Process flow diagram for Raglan WWTP Option M1

The results of modelling suggest that improvement to dilution performance could also be achieved by
shortening the duration of discharge to the peak harbour outflow periods to reduce the potential for the return
of treated wastewater to the harbour in certain conditions. To allow this increase in flow rate over a shorter
period, and to accommodate an increase in design flows over time, all the harbour outfall pipelines
considered have been assumed to be increased to 350mm NB which is consistent with the diameter of the
conveyance pipeline from the WWTP.

5.1.2 New Harbour Outfall

Figure 5 below shows the concept design behind the new outfall proposed. It should be noted that the
existing pipeline currently has a diameter decrease very close to the existing outlet. The new outfall would
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tie-in with the existing pipeline before the diameter decrease and would match the upstream pipe diameter.
Refer to Appendix A for the concept design drawing for the new outfall.

EXISTING
QUTLET

QUTFALL ALIGNMENT

PUBLIC ZERO CHAINAGE ON SECTION
TOILET]

Figure 5: New Harbour Outfall Position

The discharge location shown has been selected such that the pipeline components exposed on the harbour
bed would be at least 2.5m below chart datum for navigational purposes. The discharge outlet would be
deep enough to provide meaningful improvement in dilution performance compared to the existing outfall
while minimising the exposure to tidal currents during construction and providing for practical access for
maintenance. Limiting the outfall length also limits the exposure to the apparent migration of channel
features which appears to occur in the main channels.

5.1.3 Advantages, Disadvantages and Risks

Introducing a tertiary membrane to the existing system would result in a better-quality treated wastewater
being discharged to the harbour. Improvements to the pond system would be required to maintain treatment
performance.

The proposed 3000m?3/day tertiary membrane would require significant capital investment and increase
operating costs, including maintenance, labour, pumping and chemical requirements. With a 3000m3/day
capacity for the proposed tertiary membrane it is proposed to store pond treated wastewater in a rebuilt
storage pond to minimise flows bypassed during high flow events. The tertiary membrane system capacity
can be increased in future by adding additional membrane modules. The reject stream from the tertiary
membrane system consists of small flows with higher TSS levels or cleaning chemicals would be returned to
the inlet works for treatment through the pond system.

A similar membrane system has been implemented at Maungaturoto, Motueka, Matamata, Dannevirke and
Taihape WWTPs as a post pond tertiary treatment step. Should this (or any other tertiary membrane) option
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progress further, Beca recommends Watercare visit one of these locations to gain an understanding of the
operation of this type of system.

The proposed location of the outfall has less construction risk than further out into the channel as it is
exposed to lower currents, is more accessible for construction and ongoing inspection, and requires less in
the way of temporary works.

5.2 Option M2 — MBR and UV, New Harbour Outfall

5.2.1 Option Description

Option M2 (Figure 6 and Figure 7) will significantly improve the treated wastewater quality by utilising a
Membrane Bioreactor (MBR) system in place of the existing pond system and discharge via a new outfall as
per option M1. MBR systems do not like wide variations in flow so one of the existing ponds would be utilised
for raw wastewater flow buffering. The MBR process components are outlined below.

Inlet Works — MBR —_— P[;iyd —_ UV — (I\Dli“g:all
Storage
Pond
Figure 6: Process flow diagram for Raglan WWTP Option M2
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Figure 7: Proposed MBR Layout

An inlet works facility comprising:

Influent collection chamber

Coarse (5mm aperture), primary band screen

Vortex grit separator which includes aeration, grit removal conveyors and scum removal
Grit classifier

Fine (lmm aperture), secondary band screen

Screenings load out conveyors to skip

Screening washer/compactors if the screens do not include an integral compaction zone
Scum collection tank including decanting pipework

A reactor and membrane system, comprising:

Activated sludge reactors (ASRs) configured for nitrogen and phosphorus removal

Blowers and diffused aeration system, including internal recycle

Ultrafiltration membrane separation using submerged hollow fibre membranes

A clean in place (CIP) system required for maintaining the cleanliness of the membranes and preventing
irreversible fouling

Return activated sludge (RAS) and waste activated sludge (WAS) pumping

Alum (or equivalent) dosing for additional phosphorus removal where necessary

A tertiary UV disinfection system comprising:

Either an in-channel lamp bank or packaged in pipe UV disinfection system (there may be potential to
reuse the existing in pipe system).

A dewatering system consisting of:

H
ili
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e Screw press, capable of dewatering undigested Waste Activated Sludge (WAS) to =19%DS

e Polymer make-up systems and feed pumps

e Dewatering day tanks for storing and aerobically stabilising sludge until the dewatering systems operate
e Sludge pumps and piping to feed dewatering

e Sludge loadout conveyors and skips for removal of dewatered sludge from site

5.2.2 Advantages, Disadvantages and Risks

The expected treated wastewater quality for this option would be significantly improved. An MBR process
requires much more operator effort and is more sensitive to changes in incoming loads than a pond system.
Biosolids are produced daily and consequently must be hauled away several times per week for reuse or
landfill disposal.

Outfall issues are the same as for option M1.

5.3 Option F1 - MBR and UV, Freshwater Diffuse Discharge

5.3.1 Option Description

Option F1 (Figure 8 and Figure 9) would discharge 100% of the MBR treated wastewater to the stream
adjacent to the WWTP site and as a result no discharge via the outfall would be required. At this stage peak
flows would be mitigated pre-MBR using one of the existing ponds and no allowance has been made for
buffering after treatment. The components of the MBR system are the same as for option M2. The raw
wastewater inflow would need to be buffered prior to the MBR similar to option M2.

Freshwater
Inlet Works —¢ MBR —> UV = Diffuse
Discharge
Storage
Pond
Figure 8: Process flow diagram for Raglan WWTP Option F1
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Figure 9: Proposed MBR and Discharge Layout

5.3.2 Advantages, Disadvantages and Risks

Option F1 improves the treated wastewater quality like Option M2 however there is still residual
concentrations of ammoniacal nitrogen and phosphorus in the treated wastewater which could impact on
waterways.

There are opportunities to restore the nearby streams by riparian planting by implementation of this option.

5.4 Option L1 - Additional Tertiary Membrane, Combined Public Land
Discharge and New Harbour Outfall

5.4.1 Option Description

Option L1 (Figure 10) introduces discharge to public owned land with the balance discharged via a new
harbour outfall. The wastewater would undergo additional treatment via a tertiary membranes as per option
M1. The pond system would also need to be upgraded as per option M1.

This non-deficit irrigation option has been based on potential irrigation to three public land areas (see
Appendix B for full PDP report):

e Raglan Airstrip
e Golf Course
e Wainui Reserve
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Land application on
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public land:
Existi Raglan Airstrip
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Figure 10: Process flow diagram for Raglan WWTP Option L1

Three possible irrigable areas, a maximum of 59 ha and a minimum of 38 ha, have been outlined for the
public spaces. The maximum area reflects the theoretical area that could be irrigated across the three
spaces based on the Weighted Attribute Analysis (WAA) usable area and excluding infrastructure such as
carparks and the golf clubhouse.

The minimum area is more conservative and incorporates a 50 m buffer inside the parcel boundaries and
excludes specific land use on Wainui Reserve which may conflict with the irrigation scheme, such as the
Amphitheatre, Sound Splash (annual music festival) and para-gliding. The rough order cost has been based
on the maximum irrigable area.

Based on the soil types observed in these areas it has been assumed that irrigation to Wainui Reserve and
the Raglan Airstrip can occur year round, while irrigation to the Raglan Golf Course will only occur during the
summer months from December — March. It is assumed that Wainui Reserve and the Golf Course would
operate on a rotation period of four and three days respectively to allow time for the soils to rest. The
maximum irrigation application rate is 8 mm/day.

A storage pond of 1,000 m3 at the Wainui Reserve has been allowed for to buffer irrigation volumes. It is
assumed that irrigation to the Golf Course and the Airstrip can occur directly from the WWTP.

The irrigation equipment costing has been based on drip line irrigation. This minimises the risk of potential
conflict with public landuse, allowing for the existing land use to be maintained.

It is assumed that non-deficit irrigation will occur at Wainui Reserve and the Raglan Airstrip, and deficit
irrigation will occur at the Raglan Golf Course. The WWTP storage pond volume of 25,000 m?3 was utilised in
the soil moisture models (SMM).

Because the majority of the treated wastewater would now be discharged to land, there could be adverse
effects with the current quality of treated wastewater, so a tertiary membrane would be required to improve
treated wastewater quality. This would also reduce any chance of pathogen exposure to workers, public or
wildlife. It would also reduce the tendency for soil pore clogging to occur. The treated wastewater quality is
expected to be similar to that detailed in Option M1.

A marine discharge will be required when the land discharge sites are unable to accept treated wastewater
and storage facilities are full. This contingency discharge would be to the same location as for M1.

Please refer to Appendix B for the full land treatment report completed by PDP.
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5.4.2 Irrigation pipeline route

Figure 11 shows high-level indicative pipeline routes from the WWTP to the land discharge sites. The
pipelines have the following attributes:

Table 11: Pipe Route Attributes

Designation

Static Head/ Elevation

Pipe Diameter (Pressure Rating)

Raglan Airstrip | 1 966m 16m DN75mm (PN12.5)
Golf Course 2223m 18m DN110mm (PN16)
Wainui Reserve | 2 563m 58m DN110mm (PN16)

The following maximum peak flow rates have been assumed in estimating the pump sizes:

Peak Flow Rate | Dynamic Head Pump Power

Table 12: Peak Flow Rates and Pumps

Pump Configuration

Raglan Airstrip | 2.6 L/s 56m 3 kw Duty/Standby
Golf Course 59L/s 53m 5.5 kW Duty/Standby
Wainui Reserve | 6.8 L/s 105m 15 kW Duty/Standby

No consideration of land ownership has been given in determining this pipeline route and, where possible,
public roads have been used to inform the routes. A more detailed assessment of the pipe routes to the land
discharge areas are required if this is selected as a preferred option.
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Figure 11: Indicative pipeline routes to public land discharge sites

5.4.3 Advantages, Disadvantages and Risks

Pump stations, rising mains and storage requirements will increase capital costs and operational complexity.
This capital investment would increase further with the requirement for a tertiary membrane to reduce TSS
and pathogens and pond upgrades to maintain treatment performance. However, this option would reduce
the volume of treated wastewater discharged to the Harbour, particularly during dry summer periods.
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5.5 Option L2 — Existing Treatment, Private Land Discharge and Storage

5.5.1 Option Description
This option (Figure 12) follows a different principle to Option L1 with the following key variances:

e Land discharge would be at an individual site on private land off Te Hutewai Road

e The wastewater would not be subject to any additional treatment processes, however, the ponds would
need to be upgraded to maintain current treatment performance

e No discharge via the outfall, instead new storage at the private land would be used to buffer flows.

e Pond upgrades will be required to maintain current treated wastewater quality as per option M1.

- Storage
Existing S o
Inlet Works —> Pond —_— Y — _ — lLand Appllcatmn
System Private on Private Land
Land

Figure 12: Process flow diagram for Raglan WWTP Option L2

A base irrigation area of 130 ha has been used in the costing based on a soil moisture model run with the
2055 average daily irrigation volume of 1,957 m3.

To account for the undulating nature of the Raglan area which will require lower irrigation rates in steeper
sections the slope adjusted area within the parcels has been used to determine the potential irrigation area.
Based on slope adjusted areas for the area approximately 213 ha of irrigable area is required.

A 30% buffer zone factor has been applied. The entire parcel that encompasses the slope adjusted area has
been included in the land purchase cost. For the cost assessment, it has been assumed that adjacent
parcels (for complete farm operations) require purchase for this option, requiring a total land purchase area
of 550 ha.

A rough order cost for a storage dam of 150,000 m? is based on the main elements for the structure such as
dam embankment, liner, and stormwater diversion. It is assumed that the dam embankment would be a
compacted earthen embankment and that there would be suitable material on site for the construction of the
embankment, within land parcels selected for irrigation. A liner for the dam has not been included.

Any final dam site selection would require:

e Undertaking site selection process looking at geology and potential geohazard issues such as relic
landslides;

e Assessing availability of purchase of land for the dam site and reservoir;

e Assessing any cultural issues;

e Location of disposal area;

e Pipeline routes available to dam site location; and

e Carrying out geotechnical site investigation to determine site and soil suitability.

The irrigation equipment has been costed on solid set irrigation due to the undulating topography in the area.
Irrigation costs also include pipeline infrastructure from the main pipeline termination point to the storage
pond, pump station and two distribution rising mains to various points across the irrigation area.

The landuse for this costing has been assumed to be mainly irrigated forestry with cut and carry pasture
based fodder crops on the flatter areas of terraced ridgelines and valleys.

Please refer Appendix B for the full land treatment report completed by PDP.
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5.5.2 Irrigation pipeline route

Figure 13 shows a high-level indicative pipeline route from the WWTP to the land discharge site. The
pipeline has the following attributes:

Table 13: Pipe Route Attributes

Designation Length | Static Head/ Elevation @Pipe Diameter (Pressure Rating)

Private Land (Te Hutewai Road) | 8 809m 196m DN250mm (PN20)

Conveying the treated wastewater to the designated location will require two stages of pumping, i.e. a
booster pump station will be required about half way. The following maximum peak flow rate has been
assumed in estimating the pump sizes:

Table 14: Peak Flow Rates and Pumps

Designation Peak Flow Dynamic Primary Pump Booster Pump
Rate Head Power (@ WWTP)  Power
Private Land (Te Hutewai 25L/s 181m 75 kW 45 kw
Road) (Primary)
107m
(Booster)

No consideration of land ownership has been given in determining this pipeline route and public roads have
been used to inform the routes. A more detailed assessment of the pipe routes to the land discharge areas
are required if this is selected as a preferred option.
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Figure 13: Indicative pipeline route to private land discharge site

5.5.3 Advantages, Disadvantages and Risks

The expected treated wastewater quality for this option would be the same as the current state due to no
additional treatment, detailed in Table 3.

This option will require significant conveyance and irrigation capital investment with high operational costs for
pumping to the very high static head.

Two stage pumping can create hydraulic problems which would need to be addressed in any further design
work for this option.

A filter will be required to prevent the irrigation lines for the land treatment from blocking. This will need to be
investigated further if this option is preferred but a provisional cost for the filter has been allowed for.
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5.6 Option L3 — Additional Tertiary Membrane, Combined Private Land
Discharge and New Harbour Outfall

5.6.1 Option Description

This option (Figure 14) is the same as Option L2 except a tertiary membrane system is used to improve
treated wastewater TSS and pathogen levels and instead of being stored when soils are not suitable for
irrigation, alternative discharge will be via the new harbour outfall.

— Land Application on
Private Land
Existing * No on-site storage

Inlet Works —g—! Pond Tertiary Day

Membrane Pond
System

New
Outfall

Storage
Pond

Figure 14: Process flow diagram for Raglan WWTP Option L3

A base irrigation area of 90 ha has been used in the costing based on a soil moisture model run with the
2055 average daily irrigation volume of 1,957 m3.

To account for the undulating nature of the Raglan area which will require lower irrigation rates in steeper
sections the slope adjusted area within the parcels has been used to determine the potential irrigation area.
Based on slope adjusted areas for the area approximately 145 ha of irrigable area is required.

A 30% buffer zone factor has been applied. The entire parcel that encompasses the slope adjusted area has
been included in the land purchase cost. For the costing assessment, it has been assumed that adjacent
parcels (for complete farm operations) require purchase for this option, requiring a total land purchase area
of 320 ha.

A storage pond of 20,000 m3 capacity located within the irrigation area has been included in the costing to
help buffer flows and allow for short term periods where soils exceed saturation or run-off is a risk. This
volume is in addition to the 25,000 m? of storage which is anticipated to be available at the WWTP.

The irrigation equipment has been costed on solid set irrigation due to the undulating topography in the area.
Irrigation costs also include pipeline infrastructure from the main pipeline termination point to the storage
pond, pump station and two distribution rising mains to various points across the irrigation area.

The land use for this costing has been assumed to be mainly irrigated forestry with cut and carry pasture
based fodder crops on the flatter areas of terraced ridgelines and valleys.

This option allows for alternative discharge of the treated wastewater during the wetter winter months.

Please refer Appendix B for the full land treatment report completed by PDP.

5.6.2 Advantages, Disadvantages and Risks

Membrane treatment reduces potential health risks associated with the land discharge as well as lower risks
for the period when discharge is to the harbour. Also, worth noting is that recreational water and coastal
based activities occur more in the summer period when the land treatment system is more likely to be used.

Based on the expected average discharge to private land of ~470 026m?3/year by 2025 and ~542 369
m3/year by 2055, it is anticipated that ~6% of the average annual inflow will discharge via the outfall by 2025
and ~24% by 2055 respectively.

n
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Like all options with a membrane for treatment, there is a greater capital expenditure — coupled with the
capital required for purchase of land and the new harbour outfall. Operating expenditure would be higher
than option L1 due to the power and labour requirements required for operation of a membrane and pumping
to land irrigation. This option would be very complex to operate.

However, as mentioned in Option M1, the ponds will need upgrading to maintain current treatment
performance and the new harbour outfall would allow for the treated wastewater to be dispersed more
efficiently on the outgoing tide.

5.7 Option L4 — Membrane Bioreactor, Combined Public Land Discharge and
New Harbour Outfall

5.7.1 Option Description

Option L4 (Figure 15) is similar to option L1 except with MBR treatment in place of tertiary membrane
treatment.

This non-deficit irrigation option has been based on potential irrigation to three public land areas (see
Appendix B for full PDP report):

e Raglan Airstrip
e Golf Course
e Wainui Reserve

The MBR treatment process is described earlier in this report for options M2 and F1 and the public land
irrigation areas and proposed pipeline routes are the same as option L1.

Land application on
public land:
*  Raglan Airstrip

Day *  Golf Courze

Inlet Works > MBR —_— Y — .
Pond

Wainui Reserve

Mew
Qutfall

Storage
Pond

 —

Figure 15: Process flow diagram for Raglan WWTP Option L4

5.7.2 Advantages, Disadvantages and Risks
Pump stations, rising mains and storage requirements will increase capital costs and operational complexity.

An MBR process requires much more operator effort and is more sensitive to changes in incoming loads
than a pond system. Biosolids are produced daily and consequently must be hauled away several times per
week for reuse or landfill disposal.

Outfall issues are the same as for option M1.

Land discharge issues are the same as for option L1.
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6 Cost Estimates

6.1 Comparative Cost Assumptions

A comparative cost exercise was undertaken to establish the order of magnitude capital and operational
costs of the various options. We recommend that that these costs are not used for capital appropriation and
that a conceptual design of the preferred option be undertaken to confirm the estimated capital and operating
costs. All tertiary membrane costs were based on information provided by a supplier, ‘Masons’.

These estimates are solely for Watercare’s use for the purpose for which they were intended in accordance
with the agreed scope of work. They may not be disclosed to any person other than the Client and any use
or reliance by any person contrary to the above, to which Beca has not given its prior written consent, is at
that person's own risk. The capital and operational cost estimates applicable to the respective land discharge
infrastructure were supplied by PDP.

The accuracy of this Conceptual Appraisal is commensurate with the level of design information available
and base assumptions made. We have allowed for an estimating tolerance to account for general unknowns
in the design and for any discrepancies in the design information prepared to date. The cost estimates are
deemed to be Class 5 estimates as per the AACE Cost Estimate Classification System and have an
expected accuracy range of -30% / +50%.

The following items have been included in the comparative capital costs:

e Major process items and structures.

e Mechanical and electrical installation.

e Instrumentation and control.

e Site civil works (platform preparation, roading, drainage, fencing etc.).
e Project costs (P+G, contractor margins, design and specification).

e Consultant fees (Design/Engineering)

e A contingency allowance of 30%

The following items have been excluded from the comparative capital costs:

¢ Client management costs

e Consents and easements

e Legal fees

e Land acquisition or leasing costs

e Client insurances

e Escalation after November 2020

e Goods and Services Tax

e No hard rock or pipe thrusting required/directional drilling

e Any impact of extraordinary global events (such as the current COVID-19 pandemic)

6.2 Comparative Capital Cost Estimates

The comparative capital cost in NZD, excluding GST, for each option is shown in Table 15.
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Table 15: Comparative Capital Cost Estimates ($1000 NZD)

Option
M1 M2 F1 L1 L2
. 100
Establishment 70 100 100 70 70 70
20,81
Treatment? 9,876 20,813 21,242 9,876 5,000 9,876 0,813
1,894
Conveyance 388 355 257 1,894 1,990 2,163
Contractors P&G/Oyersne 1,720 145 200 1,970 1175 2,015 3,795
Overheads and Profit
. 26,602
Sub-total Physical Works 12,054 21,413 21,799 13,810 8,235 14,124
Consultant Fees 1,041 1,886 1,917 1,182 736 1,207 2,363
Design/Engineering)
Sub-total Base Estimate 13,095 23,299 23,716 14,992 8,971 15,331 28,965
Contingency Allowance
Goy Y 3,929 6990 | 7,115 4498 | 2,691 4599 | 8690
Sub-total Expected
Estimate 17,024 30,300 30,800 19,490 11,662 19,930 37,650
Land Discharge (PDP) - - - 5,500 47,000 22,000 5,500
Total Expected Estimate 17,000 30,300 30,800 25,000 58,700 41,900 43,150
Notes
1 Provisional allowance of $ 5 000 000 for pond modifications (Options M1, L1, L2 and L3). Further
investigations would be required for a more defined cost estimate.

Please refer to Appendix C for a breakdown of the cost estimates.

6.3 Operating Cost Estimates

The estimated annual running costs at 2055 for each option as well as the basis for the costs are shown in
Table 16. Estimated operating costs are for the additional treatment/disposal only and do not include any
operating costs associated with running the existing operation. Costs are in NZD and exclude GST.
Operating costs assume the upgrade is operational in year 1.

Table 16: Annual Operating Cost Estimates at 2055 ($NZD)

Option M1 M2 F1 L1 L2 L3 L4

Power $ 24,0007 277,000° 277,000 45,000® 142,000 165,000° 277,000
Chemicals $ 5,000 40,000 40,000 5,000 - 5,000 40,000
Additional Labour $ 75,000 240,000 240,000 77,000 52,000 79,000 240,000

2 Excludes pond aeration
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Cost Estimates

Maintenance $ 394,000 744,000 740,000 394,000 117,000 394,000 759,000
Monitoring $ 200,000 200,000 50,000 50,000 50,000 250,000
Land Treatment
- - - 89,000 60,000 80,000 89,000
(PDP)
Approx. Annual
PP 498,000 | 1,501,000 | 1,497,000 660,000 421,000 771,000 | 1,655,000
Total$
Basis: 12 hours 10 x UV 10 x UV 20 hours 8 hours 20 hours 10 x UV
labour/wk Lamp Lamp labour/wk + labour/wk labour/wk + Lamp
Maintenance replacements | replacements | 20 hours/year | +20 20 hourslyear | replacements
2% of base lyear lyear for pressure hours/year for pressure lyear
capex 880 Tons of 880 Tons of mains for pressure mains 880 Tons of
screening, screening, servicing mains servicing screening,
grit and grit and Maintenance | S€rvicing Maintenance | grit and
sludge /year sludge /year 2% of base Maintenance 2% of base sludge /year
capex 1% of base capex Maintenance
Additional capex Additional 2% of base
monitoring Additional monitoring capex
needed for monitoring needed for .
land based needed for land based fn%(ﬂlttlgzsg
consent land based consent needed for
consent land based

consent

The following assumptions have been used for calculating the operating costs:

Power cost of $0.2kWh
Labour cost of $120/hr
Tertiary Membrane annual chemical costs of $5 000
MBR annual chemical costs of $40 000
Maintenance assumed to be 2% of base capex for Options M1, L1 and L3 as they are primarily
mechanical/electrical projects
Maintenance assumed to be 1% of base capex for Option L2 as this option is primarily a civil project
An allowance of $740 000 has been made for Maintenance on the MBR options (M2, F1 and L4) and
covers general maintenance activities, UV lamp replacements, screening, grit and sludge disposal.

Operational and maintenance cost for the land treatment infrastructure is based information received

from PDP.

Pond de-sludging is excluded from the cost estimates

Monitoring requirements for option M1 is expected to be similar to the existing operation and hence an
additional allowance has not been included for these. Options L1-L4 would require a discharge to land
consent which is likely to require additional monitoring over the current operation — an allowance of
$50,000/annum has been included for this. A monitoring allowance of $200,000/annum has been allowed for
the MBR options M2, F1 and L4.
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6.4 Net Present Value

The net present value (NPV) for each option is shown in Table 17. This assessment is based on a 35 year
period and a discount rate of 6%.

Table 17: NPV Analysis 35 years

Cost Estimates

Capex ($1000 NzZD) 17,000 30,000 31,000 25,000 59,000 42,000 43,150
Additional Annual

Opex ($1000 NZD) 498 1,501 1,497 660 421 771 1,655
NPV ($1000 NZD) 24,200 52,100 52,500 34,600 64,800 53,100 67,145
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