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1 Executive Summary

This report has been prepared for Watercare Services Ltd as part of the preliminary design
process for the Huia Replacement Water Treatment Plant (HRWTP). It is one of a number of
technical reports that have been prepared to describe the technical aspects of the design scheme
to inform the assessment of environmental effects of the Project. This report along with the other
technical reports is to support a resource consent application and Outline Plan of Works (OPW)
for the proposed HRWTP development.

The HRWTP project consists of two main elements:

- A replacement WTP to be constructed on the southern side of Woodlands Park Road,
between Manuka Road and Scenic Drive; and

- Two 25ML water reservoirs; one to be constructed on the northern side of Woodlands
Park Road – Manuka Road Intersection (Reservoir 1) and the other subsequently
constructed on the existing Huia WTP site once the existing plant has been
decommissioned (Reservoir 2); and

- Construction of the North Harbour 2 watermain (NH2) valve chamber and tunnelling
reception shaft within the Reservoir 1 site.

New facilities will be constructed on sites owned by Watercare as shown in Figure 1 below, with
interconnecting pipework between the reservoirs, replacement WTP and the existing Huia Water
Treatment Plant site. This report identifies the project requirements relating to:

1. Erosion and sediment control; and
2. Stormwater management.

Figure 1 – Site Location Plan

Existing HWTP

Proposed HRWTP Site

Proposed Reservoir1

Proposed Reservoir2



14191
Woodlands Park Road

15 July 2019 7

Revision I

All Erosion and Sediment Control practices shall be constructed in accordance with Auckland
Councils GD05 guidance document. A pre-construction meeting shall be held with Council and
the Contractor prior to the commencement of works and a construction methodology and
completed Erosion and Sediment Control plan submitted to Council. The construction works shall
be conducted in a staged manner in order to reduce the sediment yield created by the
development and ensure adequate controls are in place downstream of the earthworks site. Upon
completion of earthworks operations in a particular catchment, surface areas shall be stabilised.

An assessment of the existing site and proposed development has been completed and this
stormwater management plan prepared to manage the additional surface water run off created
as a result of the development.

Stormwater flows from the development enter either the Armstrong Gully catchment or the Yorke
Gully catchment. To manage the increase in flow from the proposed development, stormwater
runoff volumes will be managed and maintained at predevelopment levels in all assessed storm
events up to a 1 in 100 year event. The attenuation of flows shall be achieved by controlling the
discharge from two online stormwater management structures; one within each catchment. For
flows that discharge to the Armstrong Gully we propose to utilise the existing dry pond on the
existing HWTP site, while flows that discharge to Yorke Gully shall pass through a proposed dry
pond, which shall be formed as part of the development. Where possible flows from roof
catchment areas within the development will be conveyed and discharged into the water treatment
plant process.

Water quality treatment shall be provided for all pavement areas through proprietary devices and
provides the best practicable option in achieving the required water quality objectives.

Having assessed the existing site and the proposed development, we consider the construction
and ongoing effects resulting from the earthworks operations and stormwater management, can
be avoided or mitigated through the appropriate use of site management and physical controls.
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2 INTRODUCTION

2.1 Background

This report has been prepared as part of the preliminary design process for the HRWTP. It is one
of a number of technical reports that have been prepared to describe the technical aspects of the
design scheme. This report along with the other technical reports is to support a resource consent
application and OPW for the proposed HRWTP development.

2.2 Site Description

The proposed HRWTP site is located on land owned by Watercare and is designated for Water
Supply purposes. The overall WTP scheme spans three sites owned by Watercare equating to a
total site area of approximately 145,700 m2 (see Figure 2). The HRWTP is proposed to be located
adjacent to the existing Huia WTP site on the corner of Woodlands Park Road and Manuka Road,
with one proposed reservoir within the existing Huia WTP (Reservoir 2) and the other located on
the northern side of Woodlands Park Road below Exhibition Drive directly across from the existing
Huia WTP (Reservoir 1). The sites are all accessed from Woodlands Park Road.

Figure 2 – Site Location Plan

The project site is located approximately 1 km from Titirangi Village and approximately 1.5 km
north of the closest reach of the Manukau Harbour. The project site is predominately surrounded
by residential (large lot) zones in all directions other than to the south east of the proposed WTP
site which adjoins land zoned Open Space – Conservation and designated by Auckland Council
(AC) for Regional Park purposes. From a wider site context much of the stormwater contributing
catchment is zoned Open Space – Conservation and is also designated for Regional Park
purposes.

Existing WTP

Proposed HRWTP

Proposed Reservoir1

Proposed Reservoir2
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The proposed HRWTP site slopes from Woodlands Park Road to the south with gullies located
at the southern boundary running north to south. The eastern extent of this site features steep
slopes which slope up towards Scenic Drive. A section of the Yorke Gully stream traverses the
south eastern part of the replacement WTP site and a small tributary of the Armstrong Gully
stream is located in the north-western corner of the site.

The proposed Reservoir 1 site on the northern side of Woodlands Park Road is relatively
hummocky with a knoll located in the southwestern corner of the site and a small gully feature
(Armstrong Gully) which runs through the middle of the site. Extremely steep slopes are present
along the northern boundary beneath and above Exhibition Drive. Located on the western side of
the proposed reservoir is a permanent section of Armstrong Gully stream.

The existing WTP site where Reservoir 2 will be located has been developed as a WTP for the
last 90 years. The site has a generally moderate to steep slope towards the south, with very steep
slopes along the eastern and southern site boundaries. The Armstrong Gully watercourses are
piped beneath the centre of the site, discharging into an open channel near the southern
boundary. A small tributary of the Armstrong Gully Stream extends from the replacement WTP
site into the north-eastern corner of the existing Huia WTP site.

Both the WTP and Reservoir 1 site are almost completely vegetated in native bush, while the
existing WTP site is approximately half vegetated in native bush with the remainder developed as
part of the existing Huia WTP. The sites have a history of vegetation clearance, modification and
regeneration. The sites are identified as part of an extensive Significant Ecological Area
(SEA_T_5539) in the AUP that essentially extends throughout the entire Waitakere Ranges area.

A detailed description of the sites geology is provided in Tonkin and Taylor (T+T) Groundwater
and Settlement Effects report, however, as noted in the T+T report the site is generally underlain
by a thick upper layer of sandy silt to clayey silt, with a variable component of angular gravels and
occasional cobbles or boulders. All investigations (3) to date described this material as colluvium.
The colluvium is underlain by residual soils and variably weathered rock.
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2.3 Project Description

The HRWTP project consists of three main elements, as shown in Figure 3 Existing Huia WTP &
HRWTP Project Overall Layout Plan.

- Two 25ML water reservoirs; one to be constructed on the northern side of Woodlands
Park Road – Manuka Road Intersection (Reservoir 1), and the other subsequently
constructed on the existing Huia WTP site once the existing plant has been
decommissioned (Reservoir 2); and

- Construction of the North Harbour 2 watermain (NH2) valve chamber and tunnelling
reception shaft within the Reservoir 1 site.

The new facilities will be constructed on two sites owned by Watercare with interconnecting
pipework between the reservoirs, replacement WTP and the existing HWTP site.

Figure 3 - Existing Huia WTP & HRWTP Project Overall Layout Plan

For referencing purposes the HRWTP project refers to the facility as a whole (including the
HRWTP and both Reservoir sites) as opposed to individual sites.

2.3.1 HRWTP Site

The proposed HRWTP site will contain a number of major building structures as well as access
roads and ancillary structures. Some of the building structures require subsurface excavations.
These include:

- Dissolved Air Flotation (DAF) unit
- Biological Activated Carbon (BAC) unit
- Chlorine contact tanks; and
- Washwater and sludge thickener tanks

An indicative layout for the plant is shown in Figure 4 but also on drawing 51-3357505-G001
within Appendix C.
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Figure 4 – HRWTP Site

2.3.2 Reservoir 1 Site

The Reservoir 1 site will contain a single large 25ML rectangular tank as shown on drawing
3255336-K110 in Appendix C. The tank shall be partially buried with the structure formed to carry
a living (green) roof.

A shaft is required for the construction and operation of a tunnel for the future connection of the
North Harbour No.2 (NH2) watermain. It is currently proposed that this shaft, which will be
approximately 16m in diameter, will be located at the western end of the reservoir footprint. An
indicative shaft location is shown on drawing 3255336-K110.

2.3.3 Existing WTP site

It is proposed that following the decommissioning of the existing WTP, Reservoir 2 shall be
constructed on the eastern portion of the existing WTP site. Reservoir 2 shall also be a 25ML
tank and provide further capacity for future water supply. The reservoir, similarly to Reservoir 1,
maybe constructed with a living (green) roof. However, a final decision is yet to be reached.
Regardless of the decision outcome neither living roof is relied upon as part of this stormwater
management assessment.

2.4 Scope of the Report

This technical report is to provide an assessment of the erosion and sediment control and
stormwater components of the project. While earthworks has been addressed by the
Construction Methodology (provided by Alta Construction) a summary of the proposed earthworks
is provided for completeness.

The objective of this report together with the appended drawings is to:

BAC Chlorine
Tanks

DAF

Washwater and
Sludge Tanks
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- Provide an indicative construction sequence to establish appropriate erosion and
sediment control measures.

- Assess sediment loss during earthworks operations.
- Provide an overview of how stormwater and surface run off is currently conveyed from

the development site.
- Provide an assessment of what changes in relation to stormwater will result from the

proposed development.
- Provide guidance on how the resulting changes might be mitigated both within the site

and the related contributing catchments.
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3 Erosion & Sediment Control

This section of the report provides an indicative methodology for the establishment of appropriate
erosion and sediment controls to manage the impact of the earthworks operations and to manage
stormwater runoff during construction.

This Erosion and Sediment Control Plan (ESCP) has been prepared to cover the construction
activities associated with the proposed HRWTP project and provides details and proposed
mitigation measures to minimise surface erosion and prevent the discharge of sediment laden
water from the site during and immediately following earthworks.

This plan should be read in conjunction with other specialist reports but in particular the
Construction Methodology prepared by Alta.

This report has been prepared in general accordance with the principles and procedures set out
in Auckland Council’s GD05 and should be read in conjunction with the plans included in
Appendix A.

In undertaking land disturbance, best practice erosion and sediment control practices shall be
installed and inspected prior to commencing earthworks activities and shall be maintained for
the duration of the activities. Land disturbance and earthwork activities must not result in the
discharge of sediment to receiving waters whereby it impacts the colour or visual clarity of the
receiving body nor result in the discharge of contaminants that may cause oil films, floating or
suspended materials.

3.1 Construction Activities

All three sites will involve the following construction activities:

- Tree and vegetation removal
- Excavation of utility shafts for pumping stations and incoming/outgoing pipework
- Deep earthwork excavations within temporarily or permanently retained areas (building

basement areas or reservoir tanks)
- General site earthworks to modify the ground contour form to the proposed contour.
- Placement of pavement materials to form the necessary hardstand areas or building

platforms
- Construction of various building forms for the required purposes as part of the water

treatment process

3.2 Earthworks Overview

The earthworks and finished contour models have been created by others within the design team,
however, given the direct relevance of the earthworks functions to the erosion and sediment
control methodology the following earthworks summary is provided.

Earthworks activities are required on the Reservoir 1, existing Huia WTP (Reservoir 2) and
HRWTP sites. The areas of disturbance are shown on drawings 51-3357505-C001 and 3255336-
K110 (Appendix C) and in Figure 5 and Figure 6 below. As illustrated in forming the wider HRWTP
building platform, earthworks is proposed over approximately 27,200m2, approximately 22,470m²
of which forms the permanent plant footprint. The additional area east of the permanent HRWTP
development, shall be earthworked to provide the necessary area for a site compound, equipment
and material storage for the construction of the plant. Similarly an area west of the proposed
Reservoir 1 shall be provided for equipment and materials along with area for the construction of
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the NH2 shaft and interconnecting pipework between the HRWTP and the two reservoir sites.
The Reservoir 2 site is highly constrained and will need to be constructed in a progressive and
staged manner working into the site north to south (following demolition activities). It is likely that
other areas within the existing Huia WTP and the adjacent Reservoir 1 site may need to be used
for construction laydown areas and/or site administration due to the limited space available within
the Reservoir 2 footprint.

Figure 5 – HRWTP Disturbance Area

Figure 6 – Reservoir Disturbance Areas
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While the final surface of the proposed plant is generally above the existing ground level a number
of the building footprints will require significant excavations below existing ground level to form
the necessary building depths relating to the plant operations. These excavations are illustrated
on the provided site cross sections on drawings 51-3357505-C008 – 14 found in Appendix C.
Reservoir 1 will be primarily buried below existing ground level and will therefore require
excavations to an approximate depth of up to 16m. This is illustrated on drawings 35255336.K118
& 35255336.K131 to K140. Reservoir 2 will require excavations of up to approximately 4m but be
partially in cut and on engineered fill due to the change in level of the existing topography. It is
likely that temporary retaining structures will be utilised to support excavation edges in areas of
deep excavation. This is illustrated on drawings 35255336.K118 & 35255336.K120 to K130.

A summary of the earthworks areas, volumes and depths is provided below.

3.2.1 HRWTP Site

The HRWTP site area that will be disturbed is approximately 27,200m² in area.

The approximate earthworks volumes are provided as follows:

�x 13,600m³ of strip topsoil (assumed 0.5m thick over site area)
�x 27,860m³ of cut
�x 30,400m³ of fill
�x Maximum cut depth of 13m
�x Maximum fill depth of 10m

It is currently assumed that all cut material will be removed from site and all fill material imported.
This is highly conservative but assumes a worst case scenario for the earthworks operations and
the subsequent traffic movements it creates.

3.2.2 Reservoir 1 Site

The reservoir site area that will be disturbed as part of these works is approximately 9,200m² in
area.

The earthworks volumes are provided as follows:

�x 4,400m³ of stripped topsoil (assumed 0.5m thick over site area)
�x 40,000m³ of cut
�x 500m³ of fill
�x Maximum cut depth of 16m
�x Maximum fill depth of 3m

Again it has been assumed all cut material will be exported from site while all fill material will be
imported.

3.2.3 Existing Huia WTP (Reservoir 2)

The Reservoir 2 site area that will be disturbed is approximately 7,200m2 in area.

The Reservoir 2 earthworks volumes are provided as follows:

�x 3,600m3 of stripped material (assumed 0.5m thick over site area)
�x 6,000m3 of cut
�x 11,000m3 of fill
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�x Maximum cut depth of 4m
�x Maximum fill depth of 10m

3.3 Programme of Works

The current works programme envisages construction works will commence in the third quarter
of 2020 and will take up to 9 years to complete with up to 36 months of earthworks or retaining
structure activities. It is has been assumed the duration of works on each of the sites would have
a maximum earthworks duration of 24 months.

An initial phase of vegetation clearance is proposed on each site in order to establish the required
Erosion and Sediment Controls. It is anticipated this will take 2 - 3 months for each stage. Once
these controls are in place and signed off by the inspecting Council office the remainder of the
site shall be cleared to allow the earthworks operations to be carried out. No further staging is
proposed due the limited site areas and scale of excavations required.

3.4 Construction Sequence

The following table provides and indicative construction sequence of activities associated with the
site clearance, bulk earthworks and associated erosion and sediment control measures to be
implemented. This sequencing should be read in conjunction with drawings 14191-DWG-CIV-
100 to 105. Dewatering of excavations is required as part of these construction works. The
contractor will have to ensure all dewatering discharge is passed through an appropriately sized
sediment retention device and treated prior to discharge from the site.

3.4.1 Huia Replacement Water Treatment Plant

Table 1 – HRWTP construction sequence

Item Description

1
Construct stabilised entry points at indicated locations including vehicle wash
down facilities

2 Install inlet catchpit protection

3 Form cleanwater diversion bund/channel

4 Remove vegetation from Catchment 1 (Catch 1A & 1B)

5 Construct Sediment Retention Pond (SRP) 1

6 Remove vegetation from Catch 2A

7 Construct SRP 2

8 Install sediment fences as illustrated
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9 Remove remaining vegetation (remainder of Stage 2)

10
Carry out earthworks operations across the site progressively stabilising the site
and adjusting site contour drains to reduce length and grade of surface flow paths

11 Where required install sumps within excavations and pump flows to SRP 1.

12 Once each catchment is stabilised sediment controls shall be removed.

13 Remove inlet protection controls and remove any collected silt.

3.4.2 Reservoir 1

Table 2 – Reservoir 1 construction sequence

Item Description

1 Construct stabilised entry points at indicated locations including vehicle wash down
facilities.

2 Install inlet catchpit protection

3 Form cleanwater diversion bund/channel

4 Remove vegetation from Stage 1 to provide access

5 Install sediment fences as illustrated for Stage 1. The contractor is to ensure
suitable protection is provided along the construction boundary adjacent to the
Armstrong stream

6 Construct SRP 3. We note additional localised controls are likely to be required in
order to adjust the existing contour to allow SRP 3 to be constructed at an
appropriate level to service the required catchment.

7 Remove vegetation to allow cut through access road (Stage 1A) to allow both
entrances to be utilised during Stage 1 works. Install clean water and dirty water
conveyance channels (to SRP 3) as part of access road works.

8 Carry out proposed earthworks across Stage 1 including construction of the NH2
shaft and pipework installation.

9 Install sediment fences within Stage 2

10 Remove remaining vegetation across Stage 2
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11 Carry out earthworks operations across the site progressively stabilising the site
and adjusting site contour drains to reduce length and grade of surface flow paths

12 Where required install sumps within excavations and pump flows to SRP 3. We note
due to the depth of the excavations this methodology will apply to a significant
proportion of the overall earthworks programme.

13 Once each catchment is stabilised sediment controls shall be removed.

14 Remove inlet protection controls and remove any collected silt from around existing
inlets.

3.4.3 Reservoir 2

3.4.4 Table 3 – Reservoir 2 construction sequence

Item Description

1 Utilise existing entry points to the existing Huia WTP and provide vehicle wash down
facilities at exit. Currently propose to use plant entrance for site entry with vehicles
to exit from the western plant entrance.

2 Install inlet catchpit protection

3 Demolish existing structures to clear site

4 Construct bund within existing detention pond to allow for construction of SRP4

5 Construct SRP 4, dirty water diversion channels and clean water diversion. Specific
additional measures may be required where construction works are proposed in
close proximity to the tributary feeding the Armstrong stream on the eastern
construction boundary.

6 Carry out earthworks operations across site progressively stabilising the site and
adjusting site contour drains to reduce length and grade of surface flow paths

7 Where required install sumps within excavations and pump flows to SRP 4. Due to
the depth of the excavations this methodology will apply to a significant proportion
of the overall earthworks programme.

8 Once each catchment is stabilised sediment controls shall be removed.

9 Remove inlet protection controls and remove any collected silt from around existing
inlets.

The contractor will submit their own methodology for Council approval and attend a
preconstruction meeting with the assigned Council officer prior to commencing any works.
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3.5 USLE Calculations

Universal Soil Loss Equation (USLE) Calculations have been prepared for the development and
are included in Appendix B but also summarised below. USLE calculations are a tool by which
annual soil loss is indicated by calculations based on rainfall, soil type, topography, vegetation
cover and management practices. Due to the sensitivity and risks associated with larger scale
developments, USLE calculations are commonly used to help identify the scale of any effects
through quantifying the potential soil loss (sediment load) resulting from earthworks operations.

Table 4 – HRWTP USLE Calculation Summary

Area Time (years) Sediment Yield
(Tonne)

Prior to Works 2.75 2 9.43

Works without
sediment Controls

2.75 2 4106

Works with
Sediment Controls

2.75 2 390

Partially Restored 1.24 1 30

Table 5 – Reservoir 1 USLE Calculation Summary

Area (ha) Time (years)
Sediment Yield

(Tonne)

Prior to Works 0.89 2 0.78

Works without
sediment Controls

0.89 2 341

Works with
Sediment Controls

0.89 2 36

Partially Restored 0.49 1 2.8

Table 6 – Reservoir 2 USLE Calculation Summary

Area (ha) Time (years)
Sediment Yield

(Tonne)



14191
Woodlands Park Road

15 July 2019 20

Revision I

Prior to Works 0.88 2 1.10

Works without
sediment Controls

0.88 2 479

Works with
Sediment Controls

0.88 2 50

Partially Restored 0.48 1 4

For the purposes of this assessment each calculation assumes the site is either fully exposed or
at a level of restoration whereby 55% of the catchment area has been stabilised. Calculations
show that by installing flocculated sediment ponds the sediment load for the estimated earthworks
duration of two years is 480t and 37t respectively. This is approximately 10% of the total sediment
yield were the sediment control measures not in place.

3.6 Control Measures

Erosion and sediment control measures shall be installed prior to the commencement of
earthworks activities and constructed in accordance with GD05. The measures proposed include:

- Stabilised Entry/Exit points and wash down facilities
- Construction laydown areas
- Catchpit Inlet Protection
- Dust Control
- Silt Fences & Super Silt Fences
- Dirty Water conveyance channels
- Dewatering of excavations
- Sediment Retention Ponds
- Cleanwater diversion channels
- Contour Drains

A description of the measures is provided below and where applicable details provided as to how
they will be utilised as part of these works. These should be read in conjunction with the provided
ESCP plans 14191-DWG-CIV-101, 102, 103 and C110 - C113.

3.6.1 Stabilised Entry/Exit points

Stabilised entry and exit points shall be established for all sites in general accordance with GD05.
Wash down facilities shall be provided at each exit point to minimise the tracking of sediment from
the site onto adjacent roadways while a series of existing/formed access tracks (Haul Roads) as
indicated on the ESCP drawings will be constructed to improve site accessibility and reduce the
number of traffic movements that occur on exposed ground.

Wash down facilities shall also include Kauri Dieback Hygiene Stations where required.

3.6.2 Construction Laydown Areas

In order to allow for the construction works to be completed a number of laydown areas will be
required. An additional area of clearance and earthworks is proposed to the east of the HRWTP
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site and west of the Reservoir 1 site to allow for the establishment of site compounds and
materials storage. Additional areas within the HRWTP site have been identified but may only be
available for certain phases of the development before these areas are required for permanent
construction works.

3.6.3 Catchpit Inlet Protection

Catchpit inlet protection will be constructed about any existing inletting structures including
headwalls through the placement of a silt sock around the inlet. This shall surround the inlet
structure and be installed on all inletting structures adjacent to the works site.

3.6.4 Dust Control

Dust will be managed onsite through the use of a water truck to dampen down dry or highly
exposed areas. Regular inspections of the site shall be undertaken to ensure adequate dust
control measures are provided and minimise the exposure of soils to wind.

3.6.5 Stockpiles

Stockpiles will be utilised during the earthworks stage by the contractor before material can be
transported and disposed to controlled fill sites. The estimated area and volume and area of the
individual stockpiles will be clarified during construction.

Stockpiles shall stay within the footprint of the each of the sites until controlled disposal can be
processed. Stockpiles shall not be constructed in due proximity to vegetation or water bodies.
Stock pile material either be covered by plastic tarpaulins or stabilised using seeding/mulch while
on site.

3.6.6 Silt and Super Silt Fences

Silt fences have been recommended for smaller catchments within the construction area which
either form part of localised catchments in close proximity to the construction area boundary, or
where due to level differences it is not consider feasible to get surface flow from the catchment to
an alternative device such as a Sediment Retention Pond. Due to the steepness of the terrain in
most locations super silt fences have been suggested as part of the design.

3.6.7 Dewatering

Due to the depth of some of the excavations for the buildings and shafts, dewatering will be
required. It is proposed that any water collected within the excavations shall be pumped to
surface and discharged to the applicable Sediment Retention Pond prior to discharge to the
downstream catchment. The calculations in determining the size of the ponds has allowed for
the catchment area of the excavations.

Excavation pits will be dewatered through the proposed storm water culverts into the sediment
retention ponds. Reservoir 1 and Reservoir 2 are drained through the culvert via gravity to SRP3
and SRP4 respectively. The HRWTP will need to be pumped to SRP1 due to the elevation of
SRP1.

For chemical treatment dewater excavations will be batch dosed where the water is required to
be pumped to an SRP, this shall apply for SRP1 only. The methodology of dewatering shall be in
accordance to Auckland Council’s GD05 design standards. The pump discharge location from R1
has been moved to discharge into the dirty water diversion channel as shown on drawing C102.

For SRP2, SRP3 and SRP4, rainfall activated chemical treatment is considered to be appropriate
for these ponds
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3.6.8 Sediment Retention Ponds

Sediment Ponds have been provided as the primary sediment control within the provided
construction methodology. Due to the existing terrain and sensitive receiving environment all
ponds have been sized based on 3% except for SRP1 of the catchment area and will be installed
with forebays and flocculation sheds in accordance with GD05.

Four ponds shall be formed in total to service the proposed earthworks activities; two on the
HRWTP site and one on each of the reservoir sites. The indicative pond locations are illustrated
on 14191-DWG-CIV-C101 and C102 along with the relevant sizing details.

The difficulty in achieving 3% for SRP 1 is due to constraint of the landform and the retention
volume cannot be practically increased. Drop out pits and modification to the pond with a baffle
will assist to achieve effective sediment control by removing sediment load and enhancing the
length to width ration of SRP1. With the baffle in place the pond has a the length to width ratio to
between 3:1 and 5:1 which will be in line with Auckland Council’s GD05 F1.1 requirements

3.6.9 Clean Water Diversion Channels

Clean water diversion (CWD) channels shall be provided upslope of any earthworks activities to
ensure clean water is diverted away from earthwork areas. CWD shall be provided at the
perimeter of the earthworks area but also used following the completion of earthworks stages to
ensure the quantum of runoff from the earthworks areas is minimised and clean water is diverted
away from exposed areas thereby ensuring any surface flow that may cause sediment loss or
erosion is minimised.

3.6.10 Contour Drains

Contour drains or cut off drains are temporary channels constructed across the contours of a
disturbed earthworks area. They are utilised to shorten the slope length over which sheet flow
occurs and therefore the velocity of run off and erosion potential caused due to the run off. Due
to the steepness of the existing terrain it is likely contour drains will need to be lined with bidim
geotextile in combination with rock check dams to control erosion potential and flow velocities.
Contour drains should be utilised both during earthworks operations and at the completion of a
days work, especially when rain is forecast. Contour drains shall be spaced in general accordance
with GD05 Table 4 which is provided here for reference.

Table 7 – Contour Drain Spacing

3.7 Maintenance/Inspection procedures

The following inspection and maintenance requirements are proposed to maintain the erosion
and sediment controls:
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- The contractor shall inspect all control measures at the end of each day
- Thorough inspections shall be undertaken prior to any forecast rain and immediately

following rain.
- In severe rainfall, the contractor shall arrange for a representative to inspect the works

during the rainfall to ensure that all erosion and sediment control devices are working as
expected and to undertake any remedial works required.

- All measures will be maintained in good working order.
- Sediment shall be removed from sumps and basins during and after construction.
- Silt fences shall be inspected for depth of sediment and tears ensuring fabric is securely

attached to fence posts and to see that the fence posts are firmly within the ground.
- Diversion channels will be inspected after each rainfall event and any breaches will be

promptly repaired.
- The Engineer or his representative shall be advised of any maintenance or remedial

works undertaken, or any changes required to the ESCP to accommodate changes in
conditions or the works programme.



14191
Woodlands Park Road

15 July 2019 24

Revision I

4 Stormwater - Existing Site

4.1 Catchments

An existing catchment assessment has been completed as part of this report to assess the
proposed site areas and any upstream contributing catchments.

The existing catchments are primarily pervious (native bush) in nature with the only significant
area of impervious area the existing Huia WTP. An illustration of the contributing catchments is
provided below and on drawing 14191-DWG-CIV-450 found in Appendix B.

Figure 7 - Existing Catchments – Base Information sourced from Auckland Council GIS

Catchments have been named to reference the gully to which they discharge with “Y” catchments
discharging to Yorke Gully and “A” catchments discharging to Armstrong Gully. Catchment
references and areas have been summarised in Table 8 – Existing Catchments, below including
the assumed percentage of impervious area within the catchment.

Table 8 – Existing Catchments

Catchment Reference Catchment Area (ha) Percentage Impervious (%)

PD A1 6.99 0

PD A2 2.09 10

PD A3 1.60 90

PD A4 0.49 0

PD A5 1.95 5

PD A6 0.56 0
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PD Y1 1.485 N/A*

PD Y2 2.515 0

PD Y3 0.18 0

PD Y4 0.54 0

TOTAL AREA 18.4 ha 9.5

*Catchment Y1 excluded from stormwater assessment. See section 4.1.1 for explanation.

4.1.1 HRWTP Site

The HRWTP site discharges via two main catchments. The majority of the site discharges
through Yorke Gully with a small portion in the north western corner of the site discharging to
Armstrong Gully. There is limited formal drainage within the catchment area with surface flows
predominantly discharging as sheet flow prior to entering naturalised channels within the
catchment, before entering existing streams. Council records indicate a portion of the contributing
catchment is north of Woodlands Park Road, however a review of the topography onsite would
suggest Woodlands Park Road cuts off this portion of catchment with flows following the road
corridor and then flowing down Manuka Road. These flow paths are illustrated by Council’s GIS
records, an extract of which is provided in Figure 8. Based on the evidence observed onsite
catchment PD Y1 has been excluded from our catchment calculations (see drawing 14191-DWG-
CIV-451).

Figure 8 - Existing Overland Flow Paths – Sourced from Auckland Council GIS

4.1.2 Reservoir 1 Site

The reservoir site ultimately discharges to Armstrong Gully. A large catchment of approximately
7 hectares lies upstream of the reservoir site and at the point at which flows cross Woodlands
Park Road, flows enter a 450 diameter pipe (from existing Huia Treatment Plant records) system
which conveys surface water to the outfall structure on the southern boundary of the existing
HWTP. Assuming a straight gradient over a length of 150m and an approximate level change of
18m equates to a gradient of 12%. This gives an approximate full flow pipe capacity of 1.04m³/s.
From site observations the pipeline is heavily silted or blocked and there is evidence of ponding



14191
Woodlands Park Road

15 July 2019 26

Revision I

upstream of Woodland Park Road which would indicate some level of flooding occurs in this area
during storm events.

Our assessment of the existing catchments and areas is included in Appendix B.

Figure 9 – Pipe Outfall from Reservoir site

4.1.3 Existing Huia WTP Site (Reservoir 2) and existing Dry Pond

The existing Huia WTP discharges to the Armstrong Gully. A pipe reticulation system collects
runoff from the development and conveys flows to an existing dry pond that has a controlled
discharge to Armstrong Gully of 0.25m³/s. The pond has a storage volume of 3490m³ up to the
level of the emergency spillway. Flows from the pond (services existing Huia WTP), part of the
proposed HRWTP site, Reservoir 1 and 2 sites and the upstream catchment (Catchment PD A1)
all discharge to the Armstrong Gully at the same location; downstream of the existing dry pond at
the southern boundary of the existing Huia WTP site. Photographs of the pond outlet structure
and the outfall are provided below and the location of the pond is illustrated on the existing
catchment plan drawing reference 14191-DWG-CIV-450.

Plans and a comprehensive report Technical Report 8471 by Damwatch Dam Engineering
Specialists to January 2012 with information relating to the existing Dry pond is included in
Appendix
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Figure 10 – Pond Outlet Structure\Outfall Structure

The current Huia WTP development has two discharge consents in place; Permit No. 35534 which
authorises scheduled overflow discharges (off spec discharges) from the existing Huia WTP and
Permit No 26979 which authorises an allowable stormwater discharge of 0.25m³/s to an unnamed
tributary of the Waituna Stream (via Armstrong Gully) in the 1 in 20 year event. Both consents
expire 31st December 2030.

Watercare will continue to rely on Permit No. 35534 for overflow discharges; once commissioned,
overflow discharges from the HRWTP will be directed to the existing dry pond and will be
discharged in accordance with this existing resource consent.

Watercare is proposing to apply for new consents for stomwater discharges as part of this consent
application, but in line with the discharge authorised by the existing consent.

A copy of the existing consents is provided as part of the consent application.
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5 Stormwater - Proposed Site

5.1 Site Description

The proposed HRWTP will consist of a number of buildings and pavement areas to support the
maintenance and operation of the WTP facility. The primary buildings consist of an administration
building, an aerated filtration facility, a biological activated carbon (BAC) building and chlorine
dosing tank. A number of other buildings are also required as part of the water treatment process
to manage sludge and store chemicals. The site development area will be impervious in nature
with limited opportunity to provide pervious surface areas.

The Reservoir 1 site will consist of the construction of a large 25ML tank with adjacent access
roads and below ground interconnecting pipework to the HRWTP and Reservoir 2 sites.

Reservoir 2 will be constructed on the existing WTP with interconnecting pipework to Reservoir 1
and the HRWTP and provides the same storage volume (25ML) as Reservoir 1.

5.2 Assessment & Design Criteria

5.2.1 Council Design Criteria

In preparation of this report reference has been made to the Auckland Unitary Plan Operative in
Part (AUP) chapters E1, E2, E7, E8, E9 and E10, Auckland Council GD01 and TP108 publications
and the Auckland Council Stormwater Code of Practice. A review of the AUP identifies the
proposed site is located within a stormwater management Flow 1 overlay. Chapter E10 of the
AUP stipulates a number of hydrology mitigation requirements. An extract of these requirements
is provided in the following sections.

Figure 11 - Auckland Council Unitary Plan – SMAF Overlay
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Figure 12 – E10 Mitigation Requirements

We note in accordance with GD01, when applying a predevelopment scenario to a Stormwater
Management Area overlay, predevelopment is defined as:

Source: Extract from GD01 pg43

We also note that any detention volumes determined between predevelopment and post
development flows calculated in accordance with TP108 for wetland or pond design, should
consider climate change as part of the post development scenario.

Source: Extract from GD01 p251
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Clarification has been sought from both Council’s regulatory team and Healthy Waters as to the
interpretation of these requirements and how they should be applied to this application. We note
from this correspondence that the “area required” is for new impervious area and only applies to
the impervious footprint. Therefore it can be concluded that the application of “climate change”
and “assessment of development area as being in its natural hydrological state” only need apply
to the area of development and not the entire catchment area. We also note from the Council
correspondence that the application of Maximum Probable Development (MPD) in our
assessment of flooding is not a factor that need consideration.

5.2.2 Rainfall Data

Rainfall Data has been taken from GD01 with regard to the SMAF and Water Quality Volume
(WQV) rainfall depths. All other rainfall data for Annual Recurrence Interval (ARI) events has
utilised National Institute of Water and Atmospheric research (Niwa) High Intensity Rainfall Design
(Hirds) data, with or without an allowance for climate change. Rainfalls have been applied to
catchments utilising the following principles.

- For SMAF assessments all catchments have been assessed utilising a value of 37mm
which was taken from GD01.

- Existing contributing catchments have utilised Hirds data without allowance for climate
change (CC).

- Catchments within the proposed site catchment areas in the predevelopment scenario
have been assumed as greenfield in accordance with GD01 and utilised Hirds data
without an allowance for CC.

- All post development catchments within the proposed site catchment areas have utilised
Hirds data with an allowance for CC.

The following rainfall parameters have been applied for the assessed storm events.

Table 9 – Rainfall Data

Storm Event Rainfall Depth (mm) Source

Without CC With CC

SMAF 1 Event (95 th Percentile) 37 GD01

WQV Event (90 th Percentile) 26 GD01

1 in 10 ARI 123.2 139.5 Hirds

1 in 20 ARI 144.4 166.2 Hirds

1 in 100 ARI 206.8 241.5 Hirds

5.3 Stormwater Management Overview

Stormwater flows from the development enter either the Armstrong Gully catchment or the Yorke
Gully catchment. To manage the increase in flow from the proposed development, stormwater
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runoff volumes will be maintained at predevelopment levels in all assessed storm events up to a
1 in 100 year event. To reduce the overall post development run off volume a separate
stormwater network will collect roof water runoff and discharge directly into the water treatment
plant. Only part of the site can be serviced in this manner due to site levels. The remaining
attenuation of flows shall be achieved by controlling the discharge from two online stormwater
management structures; one within each catchment. For flows that discharge to the Armstrong
Gully (Reservoir 1, Reservoir 2 and part of HRWTP site) it is proposed to utilise the existing dry
pond on the existing Huia WTP site, while flows that discharge to Yorke Gully (remaining HRWTP
site) shall pass through a proposed dry pond. The dry pond shall be constructed as part of the
HRWTP development. While not required as part of the stormwater management assessment,
Reservoir 1 and potentially Reservoir 2 are proposed to be constructed with living roofs. This will
provide further onsite retention volume for the development and provide further at source
mitigation for an assumed rainfall depth of 25mm.

Water Quality shall be addressed through the construction of two proprietary devices on the
HRWTP site. A stormfilter vault is proposed to provide treatment for the majority of HRWTP
catchment, while the smaller catchment within the HRWTP site (discharges to Armstrong Gully)
shall also be treated by a proprietary device.

Further detail as to the proposed stormwater management devices (quantity and quality) is
provided below.

5.3.1 Stormwater Design Overview

The following design principles have been utilised in the configuration of the proposed stormwater
management system for the development.

- Replicate as much as possible the pre-development scenario in terms of catchment areas
and points of discharge.

- Renew the existing discharge consents for the existing HWTP but continue to limit
discharge in accordance with the discharge rates and limits of the existing consents

- Manage stormwater runoff to predevelopment levels through the detention/attenuation of
flows within both the Armstrong and Yorke Gullies up to the 1 in 100 year event.

5.3.2 Proposed Stormwater Management Devices

5.3.2.1 Existing Dry Pond (existing WTP site)

The dry pond on the existing WTP site discharges to Armstrong Gully. Refer to section 4.1.3 for
a further description of the existing dry pond.

5.3.2.2 Proposed Dry Pond

A dry pond is proposed to address the detention and attenuation requirements prior to discharge
to Yorke Gully. The pond provides the detention of flows up to a 1 in 100 year event. While the
1 in 100 year event is attenuated as part of this design, it would be acceptable if it was found
during detailed design that the overall mitigation design could be improved by allowing flows
above a 1 in 10 year storm to be released directly to Yorke Gully. This is based on calculations
that show the flow increase in a 1 in 100 year event is only 1% or 11l/s between the pre and post
development discharges. Assuming a typical cross section of a 0.2m wide channel, with side
slopes of 1 in 3 and longitudinal slope of 1 in 5 results in a flow depth of 0.235m in the existing
scenario. Based on the same cross section the post development 1 in 100 year peak flow would
only result in a flow depth increase of 2mm. This increase in depth is considered negligible and
any resulting effect less than minor.
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Given the above conclusions there is limited benefit in attenuating storm events above the 1 in
10 year event. However given all flows are being routed through the dry pond providing the
nominal additional storage required to meet the 1 in 100 year event requirements can be readily
achieved. Therefore the storage for both events up to the 1 in 100 year storm event has been
allowed for in the dry pond as part of the current proposal.

The dry pond as designed will require an earth embankment up to 3.5m in height. An assessment
of the embankment has been provided within the planning report as to the design of the bund to
comply with the damming water (E7) requirements under the Unitary Plan. The dam embankment
and the associated structures (spillway) will require specific engineering design as part of pond
detailed design.

5.3.2.3 Proprietary Devices

While water quantity will be addressed by the existing and proposed dry ponds, neither of these
devices provide significant water quality or treatment benefits. To address this the catchments
that require treatment will have suitably sized proprietary treatment devices installed.

5.4 Proposed Catchments

The proposed catchments are illustrated on drawing 14191-DWG-CIV-451 and within the figure
below.

Figure 13 – Proposed Catchments

Catchment references and areas have been summarised in






























