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1

INTRODUCTION

1.1

Papakura to Bombay Project Background

This Report supports the application lodged by Waka Kotahi New Zealand Transport Agency (Waka Kotahi) under
the Covid 19 Recovery (Fast Track Consenting) Act 2020 (FTA) for Stage 1B1 of the Papakura to Drury South
Project, a listed project under the FTA. For clarity and by way of summary we note that:
◼

The Papakura to Drury South Project was originally part of a larger project, called the Papakura to Bombay
Project.

◼

Through the FTA, part of the Papakura to Bombay Project, being the Papakura to Drury South section, was
included as a listed project under that Act.

◼

Waka Kotahi has broken the listed Papakura to Drury South project into further stages, with this application
relating to Stage 1B1 only. Stage 1B1 is referred to as the Project throughout this document.

Further discussion of the different stages of the Papakura to Drury South Project is contained in the, Assessment of
Effects on the Environment (AEE), Design and Construction Report (Appendix C to the AEE) and legal submissions
supporting this application.

1.2

Stage 1B1 Papakura to Drury Interchange

As referred to in the AEE the geographic location of the Project is between the Papakura Interchange to south of the
Drury Interchange (Quarry Road), shown in Figure 1-1. The works will include infrastructure upgrades at the
Papakura Interchange, the Drury Interchange, and replacements of the SH1 Bremner Road Overbridge and Jesmond
Bridge (over Ngakoroa Stream). Additionally, it is also proposed to establish a shared use path (SUP) from the
Papakura Interchange to north of the Otūwairoa (Slippery Creek) Bridges, and from Bremner Road to south of the
Drury Interchange. A full description of the Project works is contained in the AEE and Design and Construction Report
(Appendix C to the AEE), supporting the application for resource consents and Notices of Requirement (NOR).
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Figure 1-1 Approximate extents of P2DS. Focus of this Report is Stage 1B1. Source: Aurecon NZ Ltd

1.3

Purpose of this Report

This report on sediment laden runoff during construction forms part of a suite of technical reports prepared for the
Project. Its purpose is to inform the AEE for:
◼

The resource consents for regional plan matters in the Auckland Unitary Plan (Operative in Part) 2016 (AUP).

Land disturbing activities of the volume proposed for the Project are addressed in the AUP as a regional matter,
rather than a district plan matter, so the application for a NOR is not required to address land disturbing activities.
This assessment is therefore restricted to an assessment of the regional plan matters relating to land disturbing
activities.
The purpose of this report is to:
◼

Identify potential sediment related effects during the construction phase of the Project works.

◼

Describe the erosion and sediment control (ESC) design principles that are to be adopted during the Project
works.

◼

Assess the construction water effects that are likely to occur with the implementation of the ESC design
principles and mitigation measures.

WAKA KOTAHI NZ TRANSPORT AGENCY
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This report should be read in conjunction with the technical ESC methodology in Appendix A and the General
Arrangement Plans and ESC Plans (ESCP) provided in Appendix F of the AEE. The successful Contractor will
confirm the specific construction water management details (in particular, the ESC measures) which will follow the
principles and processes outlined within this report.
In assessing the effects related to land disturbing activities, the main elements associated with the proposed works
that are assessed in this report are:
◼

During the construction phase, the effects of:
− Land disturbing activities and potential sediment contaminated discharges on the environment.

Land disturbing activities do not present a risk of ongoing adverse effects once the Project is operational.

WAKA KOTAHI NZ TRANSPORT AGENCY
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2

EXISTING ENVIRONMENT

The following is an overview of the existing geological, freshwater, coastal and stormwater environments of the
Project area. A detailed overview of the existing environment can be found in Appendix A.
The immediate receiving environment of the Project area predominately consists of the road corridor, and the wider
Project area includes freshwater bodies and the Coastal Marine Area (CMA). The key features of the existing
environment that have been considered for the assessment of construction water management are discussed in
sections 2.1 to 2.5 below.

2.1

Topography and Landscape

The topography immediately surrounding SH1 northwards of the Park Estate Road Bridge is relatively flat. There are
relatively minor slopes at the Papakura Interchange and the Park Estate Road Bridge. The wider area and south of
Park Estate Road Bridge is undulating (elevation typically between 0 to 20m above mean sea level), retaining the
original gentle slopes typical of the Manukau Lowlands. There is a steep incline on the eastern side of the Drury
Service Centre.
There are various mounds within 114 Park Estate Road on the western side of SH1, which may alter during planned
development by the landowner, Hugh Green Group. The topography surrounding SH1 southwards of Otūwairoa
(Slippery Creek) Bridge is relatively flat, with the SH1 carriageway descending lower than the surrounding landscape
when passing under SH1 Bremner Road Overbridge and rising back up when passing over Great South Road at the
Drury Interchange.

2.2

Geology and Soils

Due to the nature of surrounding topography, extensive cutting and filling is likely to have been undertaken to
establish the current grade of the motorway. It is likely that the uppermost lithology across most of Stage 1B1 area
consists of engineered fill material.

2.3

Freshwater Environment

The freshwater bodies within the Stage 1B1 area are shown on the General Arrangement Plans contained in
Appendix F of the AEE and include:
◼

Stormwater: existing stormwater wetlands and ponds are located at the Papakura Interchange at Ch. 10,000m.
The stormwater devices at Papakura Interchange discharge via an existing stormwater network and the Karaka
Lakes development to the coastal environment of Otūwairoa (Slippery Creek).

◼

Streams: between the Papakura Interchange and the SH1 Otūwairoa (Slippery Creek) Bridge, unnamed
tributaries of the coastal reaches of Otūwairoa (Slippery Creek) discharge beneath SH1 draining the upper
eastern urban catchment at Ch. 10,540m, Ch. 10,840m and Ch. 11,300m. Above SH1 (to the east) the upper
catchments are reticulated. Below SH1, the tributaries have been straightened and modified, all discharging at
different locations to the coastal environment of Otūwairoa (Slippery Creek).

◼

South of the SH1 Otūwairoa (Slippery Creek) Bridge the Ngakoroa Stream lies to the west of SH1 and
discharges to the Otūwairoa (Slippery Creek) at the Jesmond Bridge. To the east the Hingaia stream passes
between the Drury industrial and residential area before discharging to the coastal environment of Otūwairoa
(Slippery Creek) at the SH1 bridge.

2.4

Coastal Environment

The SH1 bridge across Otūwairoa (Slippery Creek) forms the CMA boundary. The alignment also crosses three
freshwater tributaries of Otūwairoa (Slippery Creek) that flow approximately 1km before entering the main channel
of Otūwairoa (Slippery Creek) and CMA.
WAKA KOTAHI NZ TRANSPORT AGENCY
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Otūwairoa (Slippery Creek) is tidal to the east and west of the bridge, but the CMA boundary is mapped at the western
(downstream) edge of the bridge. Downstream of the bridge, the creek is tidal with intertidal flats, mangroves and
other salt marsh vegetation. Otūwairoa (Slippery Creek) has a tidal marine mud substrate, and levels of turbidity
would be expected to increase following heavy rainstorm events in the catchment. The works will involve earthworks
that will drain to the Otūwairoa (Slippery Creek) or its tributaries.
Where Bremner Road crosses Ngakoroa Stream, the CMA boundary is aligned with the north side of the bridge
(Jesmond Bridge). Therefore, the replacement of that bridge will be within the terrestrial stream environment and the
CMA. The environment at that location is tidal, with a channel width at high tide of approximately 20m. The stream
has a muddy substrate and joins Otūwairoa (Slippery Creek) some 650m north of the bridge.

2.5

Existing Stormwater Infrastructure

As referred to in the Stormwater and Hydrology Assessment attached as Appendix G of the AEE, stormwater from
SH1 is currently conveyed via a combination of grassed open channels, a piped network at the Papakura Interchange,
culverts located beneath SH1 and open grassed roadside conveyance channels. At the Papakura Interchange there
are three existing “ponds” and open channels that service SH1 and the local roads. The existing ponds adjacent to
the Papakura Interchange provide attenuation prior to flows being discharged to the Council network which then
ultimately discharge to Karaka Lakes development where they are treated within an existing wetland. South of the
Papakura Interchange there are no known stormwater management systems that provide formal water quality
treatment or attenuation of stormwater runoff from the Project area.
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3

DESCRIPTION OF WORKS

3.1

Earthworks

The earthworks for the Project are approximately 21ha in total spread over approximately 6.8km of SH1 plus local
roads. The work areas are separated into two distinct sections: the south, approximately 14.1ha, and the north,
approximately 6.9ha. The works are to occur on a generally flat grade based on existing site contours.
The construction methodology will involve the trimming and widening of berms, the excavation and formation of new
stormwater swales, removal of the central median, minor cutting of batters, placement of fill and the undertaking of
associated drainage, streamworks and structure placement. The trimming and widening of berms and the removal
of the central medium will be a cut and rapid cover operation ensuring exposed areas are minimised at any given
time. This is a typical and accepted method for these types of projects and as such there is experience, and success,
with undertaking these types of works on similar projects throughout the Auckland motorway network.
For the other areas of more traditional cut to fill earthworks, the formation of new stormwater swales, sections of
carriageway widening, and the structural fill associated to the Drury interchange upgrade, cut material will be
excavated and removed directly off site. The imported fill material will be primarily aggregate (regarded as a stabilised
product), ensuring exposed areas are minimised at any given time.
The estimated earthworks volumes are detailed in Table 3-1 below.
Table 3-1 Approximate Earthworks Area and Volumes
Area

Cut Material
m3

Fill Material
m3

Earthworks Area
ha

South Section
Ch. 9,000m to Ch. 12,800m
(including Bremner Road)

23,100

179,700

14.1

North Section
Ch. 12,800m to Ch. 14,054m

1,200

18,800

6.9

Total

18,800

202,750

21

With the exception of the Drury Interchange upgrade, the Project includes a wide range of small earthworks activities,
and a “cut and cover” approach for earthworks will be implemented in addition to the traditional ESC measures. Much
of the work area includes working on hardstand and/or hard fill locations and as such, an estimate of sediment yield
is not warranted, and the corresponding sediment yield risk is considered low.
The Drury Interchange upgrade whilst a larger and more complex filling operation will primarily use aggregate as the
fill material, ensuring exposed areas are minimised at any given time.
Overall, it is considered that the potential risk of an elevated sediment yield is low. This is primarily due to the gentle
slopes of the Project area, the relatively small area of earthworks proposed and the staged nature of the works
incorporating progressive stabilisation. A significant driver of this staged and progressive approach is the nature of
the Project working adjacent to a live road with limited space.
Notwithstanding this assessment, the potentially higher risk areas and activities within the Project are identified as:
◼

Those works required immediately adjacent to streams (associated with new stormwater outfall structures at Ch.
10,540m, 10,840m, and 11,300m) which are in the Sediment Control Protection Area (SCPA)1.

◼

Those works required immediately adjacent to the Jesmond bridge (over Ngakoroa Stream) replacement which
is in the SCPA.

1

Sediment Control Protection Area, within 100m of the CMA or within 50m of a watercourse or wetland.
WAKA KOTAHI NZ TRANSPORT AGENCY
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◼

Pumping of any sediment laden water from excavations.

◼

Minor batter earthworks activities on any steeper slopes (greater than 10 degrees) that may eventuate over the
course of the Project works.

Managing site risk is a combination of:
◼

The competency and performance of the successful contractor (currently unknown).

◼

Timing and duration of works.

◼

The quality construction, operation and maintenance of the ESCs implemented.

3.2

Streamworks

Streamworks are limited to stormwater network culvert extensions at three existing culvert outlet locations and the
bridge piers and abutments associated with the Jesmond bridge (over Ngakoroa Stream) replacement.
The three existing culverts (at chainages 10,540m, 10,840m, and 11,300m) are proposed to be extended and rip-rap
constructed at the outlets to accommodate the Stage 1B1 works.
The Jesmond bridge (over Ngakoroa Stream) will require the demolition and construction works to be undertaken in
and above the tidal environment of the Ngakoroa Stream. Temporary staging is proposed to provide a working
platform for the piling rig and cranes to work from, for the piling and demolition activities.
In addition, to facilitate the construction of the new bridge structure and to avoid the closure of the road during
construction an option to construct a temporary single lane bridge over the Ngakoroa Stream is being considered.
This would allow the existing bridge structure to be replaced offline and allow for managed traffic flow to be
maintained. The preferred approach will be confirmed following the engagement of a contractor on the Project and
following further engagement with stakeholders such as Auckland Transport and the local community.
The CMA boundary is aligned with the north side of the existing bridge structure as shown in Figure 3-1 to follow.
The works associated with the replacement of the bridge will be considered both stream works and coastal works.

Figure 3-1 Area of SH1 centred around Ngakoroa Stream leading into Drury Creek, and the Jesmond Bridge crossing
forming part of Stage 1B1. Note: the dashed dark blue line is the CMA boundary from the AUP overlays.
Background aerial map from 2017 series. Source: Auckland Council GeoMaps.
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4

ASSESSMENT OF EFFECTS

4.1

Positive Effects

The positive effects of the Project are described in section 6.2 of AEE and relate to transport efficiency and
consequential environmental, social and economic benefits. The earthworks that are addressed in this Construction
Water Assessment are necessary to achieve those outcomes.

4.2

Potential Adverse Effects

The potential adverse effects of sediment laden discharges from the Project during the construction phase are
described in the relevant provisions of the NZCPS, NPSFM and the AUP. Those effects include direct impacts on
water quality, freshwater and marine biodiversity, values of specific interest to Mana Whenua, other cultural values
and values such as natural character. These potential impacts of accelerated erosion and sediment discharge are
well documented and are summarised in Section A1.4 of GD05 as follows:
Where appropriate ESCs are not implemented, there is potential for a range of adverse effects on the social, natural,
environmental, cultural and economic wellbeing of the region, including:
◼

Ecological values associated with direct and indirect impacts on flora and fauna on land and in adjacent
freshwater and marine waterbodies, such as:
− Smothering.
− Deterioration of habitat from discharge of sediment and pollutants and sedimentation (e.g. stream blockage,
reduced light levels, weed growth).
− Abrasion and direct impact to fish, stream insects, shellfish and other bottom-dwelling organisms.

◼

Water quality for consumable water resources.

◼

Aesthetic and recreational values of land and waterbodies.

◼

Property and public utilities:
− Blocking of pipes/drains leading to indirect flooding issues.
− Build-up of sediment in ports, marinas and navigable channels which require dredging.
− The consequential need for disposal of dredge material.
− Recreational and commercial fishing, marine farming and tourism industries.
− Cultural matters of significance to mana whenua, including the mauri of water, mahinga kai, customary rights
and kaitiaki initiatives.

4.2.1

Auckland Unitary Plan: Operative in Part

The AUP is the primary statutory instrument that the sediment effects of the proposal are considered against. Its
development has been informed by the higher order documents and its provisions are specific to the Auckland region.
It informs the identification of appropriate assessment criteria for water quality and flooding effects of Stage 1B1. It
also sets out particular matters Council must give regard to when assessing applications for discharge consents.
Under the AUP, the potential water quality effects of land disturbance is regulated as a land use activity under Section
9(2) and a discharge under Section 15(1) of the RMA.
AUP Chapter E11 Land Disturbance – Regional, Table E11.4.2(A13) and (A14) activities ancillary to erosion and
sediment control are permitted activities for the diversion and discharge of sediment laden water where the
contributing earthworks comply with the relevant permitted activity standards or a resource consent is held. Both
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those pathways require ESC measures to be designed, constructed and maintained in accordance with GD05, unless
an alternative approach is approved by a consent.
AUP Chapter E26 Infrastructure, Standards E26.5.5.2, Matters of Discetion E26.5.7.1 and associated Assessment
Criteria E26.5.7.2 contain the general standards for earthworks and matters to be considered as restricted
discretionary activity. Table 5-1 below assesses the Project against these standards.
Assessment of the proposed works against these criteria will inform the recommendations in Section 6 of this report
and any appropriate conditions in the application AEE.
Table 5-1 Auckland Unitary Plan Provision Assessment
General Standards (E26.5.5.2)

Project Response

(1)

Earthworks associated with the operation,
repair, renewal, upgrading and maintenance of
existing roads, will be undertaken within the
legal road or the formation width of existing
roads if this extends beyond the legal road
width.

The Project involves the upgrading of an existing State Highway
and two local roads adjacent to the State Highway. Works will
occur inside and outside the existing State Highway designation.
The majority of the works will be undertaken within the shoulder or
footprint of the existing motorway corridor.

(2)

Land disturbed for the operation, repair,
renewal, upgrading or maintenance of utilities
will be stabilised by re-vegetation, grassing or
other suitable means as soon as practicable
after completion of the works to avoid erosion
and scouring

As part of the ESC strategy for the Project, progressive stabilisation
will remain as a key element with cut and cover stabilisation to be
implemented throughout construction.

Land disturbance must not, after reasonable
mixing, result in any of the following effects in
receiving waters:

The earthworks associated with the Project will be relatively small
in size at any given time and will cover a total area of 21ha. Within
this area, the works are sequenced with stabilisation occurring and
all works will be subject to the implementation of ESC measures
designed, constructed and maintained in accordance with GD05 (to
be confirmed within Site Specific Erosion and Sediment Control
Plans (SSESCPs)). These measures to be implemented are
assessed as best practice and reflect previous onsite knowledge
and experience from other similar projects.

(3)

This will include the stabilisation of the carriageway widening
activities and the associated stormwater swales, utilities and
ancillary exposed areas. A 14-day maximum period of leaving
exposed areas with no works occurring is assessed as a risk
reduction element, and will in itself, encourage progressive
stabilisation.

(a) the production of conspicuous oil or grease
films, scums or foams, or floatable or
suspended materials;
(b) any conspicuous change in the colour or
visual clarity;
(c) any emission of objectionable odour;
(d) the rendering of fresh water unsuitable for
consumption by farm animals; or
(e) any significant adverse effects on aquatic
life
(4)

It is assessed that with these provisions in place these potential
adverse effects will be avoided.

Best practice erosion and sediment control
measures must be implemented for the duration
of the land disturbance. Those measures must
be installed prior to the commencement of land
disturbance and maintained until the site is
stabilised against erosion.

WAKA KOTAHI NZ TRANSPORT AGENCY
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accordance with the principle and practices of GD05.
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General Standards (E26.5.5.2)

Project Response

Note 1 - Best practice in Auckland is generally
deemed to be compliance with Council Technical
Publication 90 Erosion and
Sediment Control Guideline for Land
Disturbing Activities in the Auckland
Region or similar design

ESCs will be implemented (prior to earthworks commencing) and
will be maintained until such a time as a stabilised surface is
established for that specific device catchment.
Through the design and construction phases of the Project, there
will be scope for innovation and alternative means of achieving the
same environmental outcome as specified in consent conditions.
Therefore, the ESCs will be further confirmed within the SSESCPs.
The assessment and the inclusion of a monitoring programme will
confirm the effectiveness of the approach through the construction
period.

(5)

Dewatering of trenches and other excavations
must be done in accordance with best practice and
must not result in a discharge of untreated
sediment laden water to any stormwater
reticulation system or water body.

Dewatering may be required. The associated SSESCPs will outline
this detail which will include treatment of any pumped water prior to
discharge into reticulated systems or any water body in accordance
with best practice procedures and standards detailed in GD05.

(6)

Trenching must be progressively closed and
stabilised such that no more than 120m of
continuous trench is exposed to erosion at any
one time

Trenching will be required for services. It will be undertaken on a
progressive basis with backfilling and stabilisation to occur as
works progress to ensure that no more than 120m of trench is
exposed at any one time.

(7)

Only cleanfill material may be imported and
utilised as part of the land disturbance.

Imported aggregate will be required for the Project. Only cleanfill
material will be used.

(8)

To prevent the spread of contaminated soil and
organic material with kauri dieback disease,
vehicle and equipment hygiene procedures must
be adopted when working within 3 times the radius
of the canopy drip line of a New Zealand kauri tree.
Soil and organic material from land disturbance
within 3 times the radius of the canopy drip line
must not be transported beyond that areas unless
being transported to landfill for disposal

No kauri tree vegetation has been identified within the Project
footprint.

Matters of Discretion (E26.5.7.1) and
associated Assessment Criteria
(E26.5.7.2)
(1)

(a) compliance with the standards;
(b) the design and suitability of
erosion and sediment control
measures to be implemented;
(c) adverse effects of land
disturbance and sediment
discharge on water bodies,
particularly sensitive receiving
environments;

WAKA KOTAHI NZ TRANSPORT AGENCY

Project Response

All relevant standards and guidelines will be complied with at all times on the
Project. This will be achieved by implementing best practice ESCs and also
the implementation of a monitoring programme which includes the ability to
adjust ESCs over time in response to monitoring outcomes.
The design of the ESCs is based on accepted industry best practice.
All ESCs are outlined within this document and will be confirmed within the
SSESCP documents prior to works commencing. This approach provides for
a check and balance that these remain appropriate. The learnings and
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(d) effects on cultural and spiritual
values of Mana Whenua including
water quality, preservation of wāhi
tapu, and kaimoana gathering;
(e) the proportion of the catchment
which is exposed;
(f) staging of works and progressive
stabilisation;
(g) timing and duration of works;
(h) term of consent;
(i) potential effects on significant
ecological and indigenous
biodiversity values;
(j) the treatment of stockpiled
materials on the site including
requirements to remove material if
it is not to be reused on the site;
and
(k) information and monitoring
requirements.

continuous improvement philosophy from the monitoring programme will also
assist in achieving this matter.
With the implementation of best practice ESCs, any adverse effects are
expected to be temporary and minor.
Earthworks and other construction activities that could result in a discharge
will be treated to a level that ensures existing receiving environment values
are maintained.
It is recognised that water quality is a significant concern for Mana Whenua,
and therefore, the construction water management outlined will ensure that
any adverse effects are expected to be temporary and minor.
All earthworks will be progressively worked and stabilised and therefore only
a portion of the earthworks is expected to be open at any one time. With
respect to the catchment as a whole, there are other earthworks occurring in
the catchment which are not Project related. While through the Project there
is no “control” of these activities it is important to recognise that these other
earthworks activities will also be subject to ESCs.
Works are likely to will be continuous along SH1. As part of the ESC
strategy for Stage 1B1 Earthworks are expected to take 3-4 years to
complete. For works outside of the summer earthworks season, specific risk
assessment will be identified through the SSESCPs. Works over any winter
period will focus on activities that minimise earthworks and will apply and
more stringent stabilisation and monitoring.
A term of consent associated with the duration of earthworks, with some
contingency, is assessed as appropriate.
No stockpiling of cut material is expected to occur on site. Any stockpiles
that do exist are to be subject to ESC measures and will be identified
through the SSESCPs process.
Section 5 of this report outlines the monitoring that is proposed. This includes
visual assessment and rainfall related monitoring with the overall intent of
identifying any issues and management response that may occur.

4.3

Assessment of potential effects

Appendix A provides the design, construction, maintenance and monitoring details of the proposed ESC
methodology to be implemented through the construction phase of the Project. That methodology is based on best
practice and has been successfully implemented on similar projects of similar scale as well as other Waka Kotahi
projects with significantly steeper topography, earthworks areas and volumes, and sediment-related risk2. It has been
implemented for other upgrades of the state highway motorway system through Auckland too 3.
All ESCs implemented on site will be designed and maintained in accordance with GD05. Prior to earthworks
commencing in each works area, a SSESCP will be developed for those works. This could be in the form of a series
of plans for the various activities to occur during construction or based on specific chainages of works that need to
occur. This approach allows for flexibility, fine tuning and ownership of the ESC measures and methodologies by the
contractor.
While the values of the receiving environments adjacent to the Project alignment are recognised and are to be
protected from unacceptable effects, the Project alignment and scale of works proposed do not present a significant
2

Including Ara Tuhono – Puhoi to Warkworth; SH1 Mercer to Longswamp, SH1 Longswamp, SH1 Rangiriri, SH1 Huntly Bypass.
Including Northern Corridor; Southern Corridor; SH16 Upgrades (St Lukes, Causeway, Te Atatatu, Lincoln Road, Royal Road); SH20
Waterview).
3
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risk or challenge in terms of managing sediment related effects. Much of the works will be undertaken within the
shoulder or footprint of the existing motorway corridor. Works will include stripping to various depths and expansion
of hardfill areas, which have a reduced risk of erosion and sediment discharge. Other works areas are not significant
and do not require particularly large sediment control devices to achieve a good level of sediment retention.
Works within or immediately adjacent to coastal environments require specific attention. In this case, works are
generally landward of the CMA and can be managed through appropriate staging and ESCs. Piers will be required
within the CMA at the Jesmond Bridge (over Ngakoroa Stream). These can be installed using standard construction
practice including containment of the pile holes and pier construction within steel casing such that all construction
activities are isolated from the surrounding coastal environment. Machinery can be based on land, or on temporary
platforms constructed to ensure that works areas are above the high tide level. The Ecological Assessment (Appendix
P of the AEE) recommends the use of fully biodegradable erosion control blankets when blankets are used in the
vicinity of any waterways. This is an appropriate means of erosion control in a water environment and can be specified
as a requirement of the SSESCPs.
There are no unusual or specifically high risk elements of this proposal that would prevent a GD05 complaint ESC
methodology being successfully implemented. Based on the details provided in Appendix A it is anticipated that the
potential adverse sediment-related effects can be minimised to an acceptable level that will not result in significant
impacts on the freshwater or coastal receiving environments of the Project area.
The potential physical effects of the Project have been considered in context of the statutory provisions noted above.
With the adoption of the proposed ESC methodology, the potential adverse effects of treated sediment laden runoff
on the water quality and ecological values of the receiving environments will be temporary and minor, as will the
effects of the disturbance of the stream bed and / or CMA associated with the construction of the bridge piers.
The Project does not require particularly complex or high-risk earthworks. The cut and cover methodology for many
of the works areas and progressive stabilisation of all areas will minimise erosion risk. Sediment control measures
will retain a high proportion of eroded sediment and minimise discharges to an acceptable level.
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5

PROPOSED MITIGATION MEASURES

The detailed description of the ESC methodology to be implemented is provided in Appendix A and in the ESCPs
in Appendix F of the AEE.
All ESC measures will be designed, constructed, maintained and decommissioned in accordance with Auckland
Council Guideline Document 2016/005 Erosion and Sediment Control Guide for Land Disturbing Activities in the
Auckland Region (GD05).
Management of construction water will seek to achieve the following objectives:
◼

Minimise the potential for sediment generation and sediment yield by maximising the effectiveness of ESC
measures.

◼

Take all reasonable steps to avoid or minimise potential adverse effects on freshwater and marine environments
within or beyond the Project works boundary, with particular regard to reducing opportunities for sediment
generation and discharge of non-sediment contaminants.

Site Specific ESC Plans (SSESCPs) will be prepared for each work area and submitted to Auckland Council for
certification against GD05 prior to the corresponding works commencing. The development of the SSESCP’s will be
in accordance with the direction and principles detailed in section 2.2 of Appendix A and will allow for flexibility and
practicality of approach to ESC and allow the ability to adapt appropriately to specific site conditions.
A Chemical Treatment Management Plan (CTMP) will be prepared for the Project and submitted to Council (for
certification) prior to be commencement of works. The CTMP will set out the methodology for determining the
effectiveness and dosing rates for chemical treatment to enhance the sediment retention efficiency of decanting earth
bunds (DEBs). The CTMP will include all bench testing results to confirm the chemical treatment set up and including
all relevant batch dosing information.
Comprehensive site monitoring and management, as described in section 4 of Appendix A, will allow for continuous
improvement in response to monitoring outcomes to be implemented and utilised for the construction activity.
Proactive monitoring which will occur as part of the Project implementation as a way of assessing the effectiveness
of the treatment and allowing for improvements/modifications as the Project works continue. Monitoring will include
visual inspection of the construction water management devices and the downstream environment.
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6

RECOMMENDATIONS

Based on the consideration of documentation in section 5 related to construction water management, the assessment
of potential adverse effects resulting from construction water impacts identified in section 4 and the detailed
description of the ESC methodology to be implemented is provided in Appendix A the following mitigation and
management measures are recommended.
◼

All earthworks and land disturbance activities should be undertaken in general accordance with this assessment
including Appendix A;

◼

The approach to managing construction water discharges will be confirmed by the contractor prior to works
commencing through the preparation (and certification by Council) of SSESCPs for specific activities within the
Project area.

◼

SSESCPs will include the following information:
− Contour information.
− ESC measures for the works being undertaken within a particular construction area.
− Chemical treatment design and details.
− Catchment boundaries of works and devices installed.
− Location of the work.
− Details of construction methods.
− Design criteria, typical and site-specific details of ESC.
− The identification of staff who will monitor compliance with conditions.
− Design details for managing the treatment, disposal and/or discharge of contaminants (e.g. concrete wash
water).
− Erosion and sedimentation controls specific to an estuarine environment to minimise runoff, turbidity,
debris/dust and the exit velocity of any overland discharges into the Ngakoroa Stream.

◼

A Chemical Treatment Management Plan should be prepared for the Project and submitted to Council (for
certification) prior to be commencement of works to confirm the chemical treatment set up and including all
relevant batch dosing information.

◼

Any Decanting Earth Bunds constructed should be chemically treated in accordance with the Project Chemical
Treatment Management Plan.

◼

A Pumping Management Plan should be prepared for the Project and submitted to Council (for certification)
prior to be commencement of works to confirm the specific pumping procedures and management.

◼

Prior to any streamworks (culvert extensions and/or replacement) commencing on the site, a final construction
methodology should be included within the relevant SSESCP. Details to be provided should include, but should
not be limited to timing, staging and sequencing of streamworks, and the erosion sediment control measures to
be employed to mitigate the effects on waterbodies.

◼

Any exposed areas should be subject to a 14-day stabilisation period. If areas are stripped and exposed to
erosion, and works are not to occur within a 14-day period, then temporary stabilisation will need to occur.
Stabilisation methodologies will need to be based on proven options and will include mulch, geotextile and hard
fill.

Through the implementation of the recommended key mitigation measures above, any construction water discharges
will be subject to best practice management and proven management conditions, which will enable any potential
effects from the Project works to be appropriately managed.
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7

CONCLUSION

The construction water management proposed for the Project is in accordance with current best practice, can be
successfully implemented and provides certainty in mitigating any actual and potential adverse effects. This
conclusion is based on a review of the existing design information, and experience from other similar and adjacent
roading projects in Auckland. Ongoing monitoring, and the ability to amend or improve ESC practices during the
construction of the Project to directly address any identified issues over the construction period is essential. The
proposed SSESCPs will provide further certainty that the construction water management can be effectively
managed throughout.
It is concluded that any change in water quality associated with the construction runoff during the construction phase
will be temporary and minor.
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APPENDIX A – CONSTRUCTION WATER EROSION AND
SEDIMENT CONTROL ASSESSMENT
This Appendix describes in more detail the methodology for management of erosion and sediment control associated
with construction in the Project area. This Appendix supports the assessment of construction water and the potential
effects of the Project that may arise from the short-term construction/demolition phase.

1

PURPOSE

This document describes the erosion and sediment control (ESC) principles and management system to be
implemented during the construction of the Project. It is based on a Best Management Practice (BMP) approach to
the construction activities which combines Auckland Council Guideline Document 2016/005 Erosion and Sediment
Control Guide for Land Disturbing Activities in the Auckland Region (GD05) as the minimum design standard with
appropriate staging and other controls, based on the characteristics of the Project route and receiving environment.
The assessment of likely sediment related effects is provided in the document: 506207-0490-REP-NN-006 Papakura
to Drury Interchange Project Construction Water ESC Assessment.
As summarised in that assessment, the Project works have the potential to result in changes to water quality during
the construction phase as a result of the discharge of sediment from earthworks during both rain events, the discharge
of sediment from in-stream activities and the discharge of other construction related contaminants (such as oils, fuels
and cement).
The methodology applied to assess changes to water quality associated with the Project construction works took into
account the principles outlined within this assessment and also the specific erosion and sediment control measures
assessed as appropriate and as detailed within this document (Appendix A).
As part of the Project construction activities, the BMPs must be followed to ensure successful implementation, and
these BMPs will form a key consideration of all works. This includes consideration of the plans as provided with this
document.
To ensure that contractor input is provided for and to also allow for flexibility with the specific erosion and sediment
control implementation on site, Site Specific Erosion and Sediment Control Plans (SSESCPs) will also be provided
prior to earthworks commencing in a given sector / phase of the Project . These SSESCPs will provide the detailed
design, specific ESC locations, and the staging and sequencing of works for that location or activity. The SSESCPs
will be developed prior to works commencing in the specific locations applicable to the SSESCP.
The implementation of SSESCPs will enable the construction team to have ongoing input into the ESC design prior
to and during construction, subject to compliance with the design and implementation standards specified in this
report.

2

CONSTRUCTION WATER MANAGEMENT PRINCIPLES

2.1

Site Management Principles

2.1.1

Guideline Implementation

GD05 will be the minimum ESC standard applied for all earthworks undertaken during the Project.
All ESC measures will be in place and operational before any site work activities for any specific area are undertaken.
All ESC measures will be retained and maintained fully operational until all site works (earthwork and stream work
activities) within a given works area have been completed and the area is stabilised.
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2.1.2

Site Specific Erosion and Sediment Control Plans

SSESCPs are detailed erosion and sediment control plans which will be submitted for specific work areas, or
activities, within the Project . They will be developed prior to the commencement of work in that area or that specific
activity, and will provide the detailed design, specific ESC measure location, staging and sequencing of works for the
specific location or activities. The SSESCPs will be submitted to Auckland Council for certification prior to the
commencement of works in the specific work area of activity.
The SSESCPs will be short and succinct technical plans and will include:
◼

Contour information.

◼

ESC measures for the works being undertaken within a particular construction area including supporting sizing
calculation and drawings.

◼

Chemical treatment design and dosing details (including bench test results).

◼

Catchment boundaries of works and devices installed.

◼

Location of the work.

◼

Details of construction methods.

◼

Design criteria, typical and site-specific details of erosion and sediment control.

2.1.3

Chemical Treatment Management Plan

Chemical treatment is a standard requirement now for earthworks in the Auckland region, as the appropriate use of
chemical treatment can significantly improve sediment removal from construction water via sediment retention
devices prior to the discharge off site.
A Chemical Treatment Management Plan (CTMP) will be prepared for the Project and submitted to Council (for
certification) prior to be commencement of works. The CTMP will set out the methodology for determining the
effectiveness and dosing rates for chemical treatment to enhance the sediment retention efficiency of decanting earth
bunds (DEBs). This will be based on bench testing of soils using a range of coagulants, which will include details of
the bench test results, chemical type, dosing rate and treatment system setup.
2.1.4

Site Monitoring

Construction monitoring will be implemented as outlined in section 4 of this Appendix. This monitoring will include a
regular site walkover prior to, during and post rainfall. Taking a proactive approach will assist in understanding and
addressing any on-site issues and will ensure that the ESCs are operated and maintained in accordance with the
principles and anticipated outcomes of GD05.

2.2

Construction Water Management Principles

Management of construction water will seek to achieve the following objectives:
◼

Minimise the potential for sediment generation and sediment yield by maximising the effectiveness of ESC
measures.

◼

Take all reasonable steps to avoid or minimise potential adverse effects on freshwater and marine environments
within or beyond the Project works boundary, with particular regard to reducing opportunities for sediment
generation and discharge of non-sediment contaminants.

The following principles will apply and will be reflected in the SSESCPs prior to construction activities commencing:
1. Construction water management measures will, where practicable, be undertaken and implemented with a
hierarchy and priority order as follows:
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◼

Erosion control will be provided for in all circumstances by minimising sediment generation through a
range of structural (physical measures) and non-structural (methodologies and construction staging)
erosion control measures.

◼

Sediment control will be implemented to treat sediment laden runoff within the works footprint.

2. Construction water management measures will be confirmed in the SSESCPs. All ESCs will meet the
minimum criteria of GD05.
3. The development of SSESCPs, in accordance with the direction and principles of this report, will allow for
flexibility and practicality of approach to ESC and allow the ability to adapt appropriately to specific site
conditions.
4. The extent of exposed soil and length of time that area is exposed directly influences the sediment yield.
Earthworks and construction activities will be staged and sequenced in to minimise potential sediment yield
to the greatest extent practicable.
5. Progressive and rapid stabilisation, both temporary and permanent, of disturbed areas using mulch,
aggregate and geotextiles will be on-going during the construction phase. Temporary stabilisation will apply
particularly with respect to stockpiles (temporary only), ground improvement locations where topsoil is
removed, concentrated flow paths and batter establishment. Stabilisation is designed for both erosion control
and dust minimisation and will be progressively implemented, including temporary stabilisation of those areas
of earthworks not actively worked for more than a 14-day period.
6. All T bar decanting earth bunds (DEBs), will be fitted with a mechanism to control (or cease) outflow during
dewatering pumping activities to these structures if required. This mechanism could take the form of a
manual decant pulley system or plug.
7. Use of chemical treatment to improve water quality outcomes for all sediment retention devices (DEB’s) and
for pumping operations as required.
8. Pumping will be such that pump volumes will only be to the same level as that able to be fully captured within
the retention structure and discharged out the designed decant structure.
9. Stream works (for the culvert extensions, headwall works and pier installation), and works in the vicinity of
streams, will be undertaken in a manner that recognises the higher risk of this activity, from a sediment
generation and discharge perspective, and the sensitivity of the receiving environments. Works within active
stream channels, and any associated works with streams will be isolated from stream flows to allow the
works to be undertaken in a “dry” environment.
10. Comprehensive site monitoring and management will allow for continuous improvement in response to
monitoring outcomes to be implemented and utilised for the construction activity. Proactive monitoring which
will occur as part of the Project implementation as a way of assessing the effectiveness of the treatment and
allowing for improvements/modifications as the Project works continue. Monitoring will include visual
inspection of the construction water management devices and the downstream environment.

2.3

Design of Erosion and Sediment Control Devices

2.3.1

Erosion Control – Stabilisation / Cut and Cover Methodology

Due to the overall nature of the proposed works, which includes provision for a stabilised hard fill surface as soon as
possible to allow for civil works to commence (drainage and traffic barriers), it is proposed to utilise a “cut and cover”
erosion and sediment control methodology wherever possible and practical.
Stabilisation will be undertaken with three key purposes:
(i)
(ii)

To assist with the reduction of overall disturbed areas of earth;
To minimise the open area extents to assist with a reduction in sediment generation and subsequent
yield; and
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(iii)

To minimise the open area extents to assist with a reduction in dust generation.

In accordance with Section G3.0 of GD05 this method promotes progressively undertaking construction works,
stripping topsoil and any unsuitable subsoils (to achieve suitable ground conditions) and then immediately backfilling
with aggregate. This methodology will be used through the central medium works, drainage activities and areas of
minor shoulder widening.
Further to the cut and cover methodology, progressive and rapid stabilisation of disturbed areas will be ongoing
throughout the Project. This will include (but not limited to) straw mulch, pavement, geotextile cloth and vegetation
establishment. Progressive stabilisation will particularly apply with the construction of the shared used path to reduce
both erosion and dust generation.
Mulching will typically apply to slopes of less than 10 degrees, above which alternatives such as geotextile or
polymers will need to be considered.
2.3.2

Erosion Control – Clean Water Control

Clean water diversions (CWDs) are diversion channels or bunds which provide for the controlled conveyance of
runoff from the wider catchment. CWDs will be used on the Project to prevent runoff from the undisturbed catchment
above the works from entering the construction area to ensure the works are sufficiently protected from flows from
the natural catchment outside of the work area.
This will specifically be in the form of Hotmix bunds which will be installed and utilised for diversion of flows from
existing motorway surfaces. In accordance GD05 the hotmix bunds will be approximately 150mm to avoid flooding
of the motorway.
2.3.3

Erosion Control – Pipe drop structure/flume

Temporary pipe drop structures or flumes are constructed to convey construction runoff down a slope face without
causing erosion of the slope and will be used to ensure no scour of these batters occurs.
These are to be designed in accordance with Section E.2.5 of GD05.
2.3.4

Erosion Control – Stabilised construction entrance way

Stabilised construction entrance ways are a stabilised pad of aggregate placed on a filter cloth base and are located
where construction traffic will exit or enter a construction site. Stabilised construction entranceways help to prevent
site entry and exit points from becoming a source of sediment and also help to reduce dust generation and
disturbance along public roads.
No vehicles will be allowed to leave the Project construction site unless tyres are clean, so that construction vehicles
will not contribute to sediment deposition on public road surfaces.
These are to be designed in accordance with Section E2.6 of GD05.
2.3.5

Sediment Control – Decanting Earth Bund

Decanting earth bunds (DEBs) are sediment retention devices that pond runoff to allow sediment to settle out, and
decant off the cleanest water from the water surface. The DEBs will be designed and installed in accordance with
GD05 and will adopt the key design criteria set out below:
1. DEBs will have a minimum storage volume sized at a ratio of 2% of the contributing catchment area with a
maximum contributing area not exceeding 0.3 ha, and an ideal length to width ratio of 3:1, but not exceeding
5:1.
2. All spillways from the DEBs will be constructed a minimum 2m wide by 250mm in depth.
3. DEBs will be fitted with a T- floating decants with a mechanism to control outflow such as a manual decant
pulley system to be used during pumping activities to these structures.
WAKA KOTAHI NZ TRANSPORT AGENCY

FILE 506207-0490-REP-NN-0060.DOCX | 10/06/2021 | REVISION 2 | PAGE 20

2.3.6

Sediment Control – Silt Fences and Super Silt Fences

Silt fences and super silt fences are fabric fences reinforced with stakes and netting backing. They provide a physical
barrier to flows leaving the area of earthworks and allow water to pond and sediment to settle.
The placement of silt fences and super silt fences will be based upon the criteria contained within GD05.
2.3.7

Sediment Control – Chemical Treatment

To maximise their efficiency, DEBs will receive chemical treatment to increase the sediment retention efficiency of
those devices. All DEBs will be chemically treated with a coagulant appropriate for the soil type and discharge
location in a particular construction area in accordance with the CTMP to be certified by Auckland Council. This will
be based on bench testing of soils using a range of coagulants to be undertaken during the SSESCP development,
which will include details of the bench test results, chemical type, dosing rate and treatment system setup to be
applied at specific locations.
2.3.8

Sediment Control – Pumping activities

Wherever possible, gravity flow into the various sediment retention measures will be used in preference to pumping.
However, it may not always be possible to achieve gravity flow to sediment control devices during construction.
Floating decants will be fitted with a mechanism to control outflow, such as a manual decant pulley system, which
will enable the decants to be raised during pumping activities to these structures.
The decants will only be lowered once an acceptable standard of discharge quality, assessed as not less than 100mm
visual clarity, has been achieved.
The pumping rates and volumes to DEBs will be controlled so that the total pump volume can be fully captured within
the retention structure.
Pumping may also be required for other activities such as bridge construction where pumping of sediment laden
water may be required during foundation construction. Pumping flows to DEBs ensures that any sediment laden
flows are discharged to a treatment device prior to entering the receiving environment.
2.3.9

Dust Control

Dust will be managed onsite in accordance with Section G9.0 of GD05. This includes the use of water trucks to
dampen exposed soil areas and stockpiled materials if they eventuate (although stockpiles are not expected).
The minor nature of the land disturbance works for the Project and the “cut and cover” methodology proposed will
further minimise the likelihood of a dust nuisance.

2.4

Bridge Construction Management

Both the SH1 Bremner Road Overbridge and Jesmond Bridge are to be demolished and replaced. The SH1 Bremner
Road Overbridge will require a detailed staging and traffic management plan to be prepared.
The Jesmond Bridge will require the demolition and construction works to be undertaken in and above the tidal
environment of the Ngakoroa Stream. Detailed SSESCPs will be developed prior to the commencement of work and
provide the detailed design, specific erosion and sediment control measures and methodologies, staging and
sequencing of works for the specific location or activity for the demolition works and construction of the new bridge
structure.
To facilitate the construction of the new bridge structure and to avoid the closure of the road during construction it is
proposed to construct a temporary single lane bridge over the Ngakoroa Stream. This would allow the existing bridge
structure to be replaced offline and allow for managed traffic flow to be maintained. The proposed 27m long temporary
structure would span the stream requiring abutment works and approach roads on the banks and in the immediate
vicinity of the CMA.
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In addition, it is expected that temporary staging will be installed to provide a working platform for the piling rig and
cranes to work from, for the piling and demolition activities. The temporary staging will comprise of steel piles
supporting steel beams with a precast concrete panel deck.

3

EROSION AND SEDIMENT CONTROL
IMPLEMENTATION

Indicative erosion and sediment controls are detailed within the ESCPs contained in Appendix F of the AEE. These
plans indicate a draft GD05 compliant approach proposed for the Project and are based on the principles described
above.
In addition, as detailed above, the SSESCPs will be developed prior to the commencement of work and provide the
detailed design, specific erosion and sediment control measure location, staging and sequencing of works for the
specific location or activity.
Any excavated material is not proposed to be stockpiled within the Project alignment. This excavated material will
be removed from each works site and will be disposed to an appropriately authorised and managed site. If this fill is
to be utilised within the Project , then the SSESCPs will specify such locations and the associated ESC measures.
Streamworks are limited to stormwater network culvert extensions at three existing culvert outlet locations and the
bridge piers and abutments associated with the Jesmond Bridge replacement.
The culvert extensions are identified in the ESCPs appended to this report and can all be achieved by working in a
dry environment through weather windows and pumping around the works area as required.
A general methodology would entail:
◼

Works within a period of forecast fine weather.

◼

Dam and divert or dam and over pump (if a 1-day operation).

◼

Install a downstream dam, de-fish the area as required (under ecology advice), and remove the cleanwater from
the works area.

◼

Muck out the area (all material to be loaded directly onto a truck and removed off site), backfill with hardfill as
required and install the culvert/ headwall / erosion protection.

◼

Any dirty water would be collected and either taken off site or to a sediment control device onsite for treatment
(this would be confirmed during the SSESCP process).

◼

Once completed remove the dams.

The Jesmond Bridge works will require a detailed SSESCP be developed prior to the commencement of work and
provide the detailed design, specific erosion and sediment control measure and methodologies, staging and
sequencing of works for the specific location or activity for the demolition works and construction of the new bridge
structure.
The temporary single lane bridge over the Ngakoroa Stream if installed will form part of the SSESCP associated with
the Jesmond Bridge works. The proposed 27m long temporary structure would span the stream requiring abutment
works on the banks of the Ngakoroa Stream designated CMA.

4

MONITORING

The overall approach to monitoring is to ensure that what is implemented on site is appropriate and can be adapted
as necessary to ensure that the best water quality outcomes can be achieved. This will include an integrated
approach whereby the Project team will undertake monitoring as detailed below. In addition to this, there will be
regular Council inspections/monitoring, as part of Council’s established monitoring programme.
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For each SSESCP location, this monitoring will be confirmed, and any specific monitoring requirements identified.
Prior to the commencement of construction, pre-commencement photographs will be taken in the vicinity of the
proposed discharge points and any receiving environments near these works. These records will show the visual
state of the receiving environment at and within the vicinity of the discharge point prior to works commencing. This
photographic record will be compiled into a logbook and will allow a visual comparison of before, during and at
completion of the construction of the Project .

4.1

Rainfall Monitoring

The Project will utilise onsite manual rainfall gauges to assist in the monitoring and identification of the performance
of site measures under different rainfall events, and in particular, larger events.
In addition, the Project will utilise rain forecasting (such as “metvuw”) to ensure that the site is managed proactively
prior to rain occurring, to minimise erosion and sediment discharges to the greatest extent practicable. This may
include ensuring that any works near or within stream or stormwater systems are fully stabilised prior to rain events
to minimise scour and erosion. This will also support the recommended 14-day maximum period of leaving exposed
areas with no works occurring.

4.2

Routine Device Monitoring

The appropriate installation, location, maintenance, and monitoring of control devices and associated methodologies
will ensure compliance with the relevant standards and conditions of consent and is key to a successful environmental
outcome for the Project.
The purpose of this monitoring is to ensure that all practices, control measures and devices are constructed, operated
and maintained so they always remain in full compliance with conditions of consent and are fully effective in
minimising discharges. Device monitoring will largely target ESC activities including silt fences, stabilisation including
mulching, and DEBs.
This monitoring is aimed at the early detection of activities or problems that have the potential to result in adverse
environmental effects. The device monitoring will act as a trigger for more detailed monitoring should this be required.
This monitoring will utilise a check list system whereby any issues identified are documented, and the necessary
actions identified including appropriate timeframes. This formal check will occur on a weekly basis for all earthwork
locations and in between these checks, daily checks of controls will continue by site staff. It is essential that the
monitoring of devices include inspections during and after rain events so that the success of the devices and controls
can be reviewed and improved if appropriate.
Monitoring of these devices will include the following:
◼

Integrity and effectiveness of all erosion control and sediment treatment devices.

◼

Activities on site.

◼

General site conditions and other activities occurring within the catchment.

◼

General status of the immediate receiving environment.

The details of the visual inspections will be recorded. Where actual problems with the integrity and/or effectiveness
of the devices are observed (i.e. for both erosion and sediment control and other on-site activities) these will be
rectified immediately.

4.3

Other Monitoring Requirements

In addition to the devices and chemical treatment monitoring, other on-site activities such as storage of hazardous
chemicals, refuelling facilities and practices, stockpiles and dust control will also all need to be regularly checked and
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inspected. This is to ensure that they are being properly maintained at all times, and that they remain within the
specified standards including consent conditions.
Contingency measures (such as the requirement for spill kits to be present) form part of the responsibility of the
Project and must be available on site at all times.
It is further noted that streamworks activities have the potential for direct discharges into the freshwater environment.
Within this activity, specific monitoring of water quality upstream and downstream of these activities will occur and
will be documented within the SSESCP. This will include undertaking some visual water clarity measurements during
such activities at both upstream and downstream locations during works.
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