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GLOSSARY
Bridge soffit Under surface of bridge structure

Odour control unit A facility required to provide filtration and ventilation to sections of the existing
and new trunk sewer main network. The filters used in the OCU and ventilation
stack are designed to adsorb gases such as hydrogen sulphide, which is a common
source of odours from sewage systems.

Project impact footprint Refers to the area that would be directly impacted by the Project including the
proposed trunk sewer main alignment and new odour control unit at Latham North

The Project The Belconnen Trunk Sewer Augmentation project.

It includes construction of a new trunk sewer main (including a crossing of
Ginninderra Creek to the west of Copland Drive) and associated North Latham
Odour control unit (OCU). The new trunk sewer main would be located to the
north of Ginninderra Drive between Tillyard Drive, Charnwood and Copland
Drive, Melba. The North Latham OCU would be located to the south of
Ginninderra Drive opposite the intersection with Tillyard Drive.
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ABBREVIATIONS
ACT Australian Capital Territory

AEP Annual exceedance probability

ANZECC Australian and New Zealand Guidelines for Fresh and Marine Water Quality

BTS Belconnen Trunk Sewer

CEMP Construction Environmental Management Plan

DGV Default Guideline Value

EIS Environmental Impact Statement

EPSDD Environment, Planning and Sustainable Development Directorate

ESCP Erosion and Sediment Control Plan

EY Exceedance per year

NWQMS National Water Quality Management Strategy

OCU Odour Control Unit

SWMP Soil and Water Management Plan

WQHIA Water Quality and Hydrology Impact Assessment
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EXECUTIVE SUMMARY

BACKGROUND
Icon Water has engaged WSP Australia Pty Ltd (WSP) to prepare a Water Quality and Hydrology Impact Assessment
(WQHIA) for the proposed Belconnen Trunk Sewer Augmentation t
potential water quality impacts as a result of the construction and operation of the Project and flood risks to and from the
Project.

Icon Water are proposing to construct and operate the Project which would comprise a new trunk sewer main and
associated odour control unit (OCU) facility at North Latham. The Project would be located generally to the north of the
Ginninderra Creek but would include a pipe bridge crossing the Creek to the west of Copland Drive.

This WQHIA supports the Environmental Impact Statement (EIS) for the Project. The assessment has involved a desktop
review of the available project documents, relevant data and reporting, including flood modelling carried out for the
Project to understand existing conditions and potential impacts to water quality and flooding.

WATER QUALITY IMPACTS
Potential impacts to the Ginninderra Creek during construction would include:

Risk of increased pollutant, sediments and organic matter entering the Creek and nearby waterways as a result of
vegetation clearing, earthworks, stockpiling and other construction activities. These pollutants may act as physical
and chemical stressors to the Ginninderra Creek.

Increased or changed volume of run-off causing erosion and scour to the Creek and surrounding land.

Changes to environmental flows through the waterway.

Application of well-understood construction soil and water management measures would mitigate potential impacts to
water quality in the Ginninderra Creek during the construction phase. During operation, while there would be minor
potential for contamination to the Creek via pipeline leak or spillage, the Project is considered likely to have an overall
beneficial impact to water quality in the area as it would reduce the risk of wet weather sewer overflows.

FLOODING IMPACTS
The Project and majority of the Project impact area is located outside the 0.05% AEP flood extent. A minor construction
compound and the construction work for the proposed pipe bridge across Ginninderra Creek would be located within the
flood extent. These areas would be subject to flooding during a significant rain event. No material stockpiles should be
located within this area unless justified by further risk assessment. The OCU constructed at RL559.65 would be located
outside the 0.05% AEP flood extent. There would be a slight decrease in water levels (<100mm) upstream of the
proposed pipe bridge for the 0.5EY and 5% AEP flood events and a slight increase in water level (<100mm) for the 1%
and 0.05% AEP flood events. There would be no significant increase in water velocities and therefore no significant
eddying (i.e. water movement in a circular way) around the bridge structure would be anticipated.
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MITIGATION AND MANAGEMENT
Recommended mitigation and management measures for the Project include:

comprehensive construction sediment and water control measures to be summarised in a project soil and water
management plan (SWMP)

preparation of a flood emergency management plan for any construction work to be carried out in the flood prone
area of the Ginninderra Creek

preparation of a water quality monitoring program for the duration of construction and 12 months post-completion.
This would include consideration of baseline data and recommendations for investigation of any exceedances
recorded.
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1

1.1 PROJECT BACKGROUND
The Belconnen Trunk Sewer
serves the Belconnen, Gungahlin and Hall catchments. The BTS discharges into the Ginninderra Sewer Tunnel, which
discharges into the Lower Molonglo Water Quality Control Centre. The catchment for the existing network contains
approximately 1,100 kilometres of sewer conduit of a variety of materials, age and size. The catchment is approximately
4,545 hectares in area, serving a population of approximately 138,000.

The BTS begins at the dam wall of Lake Ginninderra and extends downstream to the Ginninderra Sewer Tunnel.
The sewer was initially constructed with three unlicensed, purpose built overflow points located next to watercourses,
which were originally designed to minimise impact on properties from overflows. Two of these overflow points have
since been sealed, with the last operating point being located at Copland Drive near Ginninderra Creek.

It was originally planned that when future flows from the Gungahlin catchment reached capacity of the BTS, two new
trunk sewers would be built at different stages to run parallel to the BTS. The new sewers were envisaged to run
indicatively east to west on the north side of Ginninderra Creek, operating in parallel with the BTS located south of the
Creek. A pipe stub connection was built on the BTS to the east of the Lake Ginninderra dam wall to connect the future
sewer to the BTS.

1.2 PROJECT NEED
Major development of Gungahlin has now occurred resulting in insufficient hydraulic capacity to prevent overflows in a
1 in 10-year event. Moreover, the catchment area is projected for a further increase to 4,800 hectares with a population of
155,000 by the year 2031 (i.e. an increase of around six percent in area and 12 percent population respectively).
Insufficient hydraulic capacity has the potential to lead to overflow of the sewer into Ginninderra Creek (such as the
event that occurred in February / March 2012, during which sustained rainfall resulted in an estimated 20 megalitres of
sewage overflow from the BTS into Ginninderra Creek (estimated as a 1 in 20-year event)).

contain all wastewater flows (no overflows) up to a 1 in 10-year rainfall event. The Belconnen Trunk Sewer main is
experiencing capacity problems and experiencing overflows in less than 1 in 10 year events.

1.3 PROJECT PROPONENT
The Project is proposed to be undertaken by Icon Water. Icon Water Limited is an unlisted public company owned by the
Australian Capital Territory (ACT) Government. Icon Water owns and manages the assets and operation of water and

energy
distributor and retailer Evoenergy, through a joint venture of two partnerships with Jemena Limited and AGL Energy
Limited.

1.4 PURPOSE OF THIS REPORT
WSP has been commissioned on behalf of Icon Water to prepare the water quality and hydrology impact assessment
(WQHIA) for the proposed Belconnen Trunk Sewer Augmentation t
The purpose of the WQHIA is to support the environmental impact statement (EIS) for the Project.
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The Environment, Planning and Sustainable Development Directorate (EPSDD) has provided the Scoping Document for
the EIS which specifically outlines the specialist study requirements of the EIS. The purpose of this report is to address
the specialist study requirements associated with surface water quality and hydrology. The Table 1-1 outlines the specific
requirements and where these aspects are addressed in this report.

Table 1-1 Specialist study requirements associated with surface water quality and hydrology

SCOPING DOCUMENT
REQUIREMENT

REQUIREMENT DETAIL SECTION OF REPORT WHERE
REQUIREMENT ADDRESSED

Water quality and
hydrology

Impacts from
construction on
existing waterways
such as Ginninderra
Creek

Severe storm event
impacting on
construction and
operation

Impact on natural
stormwater flow
channels/paths from
proposed
infrastructure

Describe how surface water runoff will be managed. Section 6.1.1, 6.1.1.2 and 6.2

Outline any potential impacts to Ginninderra Creek. Chapter 5

Describe how overland water flow will be managed if a
significant rain event occurs during construction.

Section 6.1.1

Describe all mitigation measures that will be
implemented to reduce impact from construction runoff
into Ginninderra Creek.

Section 6.1.1

Provide information on stormwater/waste water
management during construction.

Section 6.1.1.1

A 1% AEP localised flood study of Ginninderra Creek
must be undertaken. This study is to extend and include
the location of the odour control unit.

Section 4.6.2 and Appendix B

A technical study relating to the construction integrity of
the pipe bridge in a 1% AEP flood must be undertaken.

Section 5.2.3 and Appendix B

A.5 Environment,
Planning and Sustainable
Development Directorate
(EPSDD)

Any projects under construction in the vicinity of the
proposed development that need to be considered in the
design.

Section  5.3.1

A.5 Environment,
Planning and Sustainable
Development Directorate
(EPSDD)

Any future projects in the vicinity of the proposed
development that need to be considered in the design.

Section 5.3.2

This WQHIA is one of a number of technical reports supporting the EIS for the Project.

1.5 DESCRIPTION OF THE PROJECT
Icon Water are proposing to construct a new trunk sewer main (including a crossing of Ginninderra Creek) and
associated odour control facility (OCU), generally to the north of Ginninderra Drive between Tillyard Drive, Latham and
Copland Drive, Melba (the Project). The purpose of the Project is to allow to comply with its commitment
to contain all wastewater flows (no overflows) up to a 1 in 10-year rainfall event.
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The Project would consist of the augmentation of the existing BTS main within the existing open space. The key features
of Project components are summarised below:

construction and operation of a new trunk sewer main between the eastern side of Tillyard Drive, Charnwood and the
western side of Copland Drive, Melba. The trunk sewer main would include:

around 2.4 kilometres of new trunk sewer main with a diameter of 1,100 millimetres. The trunk sewer main
would generally be located underground (to a depth of between around 1.5 metres and 6.0 metres) and would
include a series of access and maintenance pits along the length of the trunk sewer main alignment

a crossing of Ginninderra Creek via a new pipe bridge to the west of Copland Drive. The new pipe bridge would
be around 230 metres in length

connections to the existing sewer network including:

connection to the existing Latham trunk sewer line near the intersection of Ginninderra Drive and
Tillyard Drive
connection to the existing BTS at the eastern end of the Project.

construction and operation of a new OCU at North Latham, south of Ginninderra Drive. The North Latham OCU
would provide filtration and ventilation to sections of sewer main upstream of the facility. The North Latham OCU
would consist of extraction ductwork, two fans, activated carbon filter treatment, a ventilation stack (up to around
24 metres in height) and driveway access from Ginninderra Drive. The OCU would also require additional
ventilation pipework to connect with an existing sewer main at the western end of the site allowing connection to the
new trunk sewer main on the northern side of Ginninderra Drive.

relocation of a section of existing footpath/cycleway to accommodate the proposed pipe bridge structure on the
western side of Ginninderra Creek.

vegetation clearing and earthworks for the above works, suitable for construction of the trunk sewer main (up to
approximately 15 metres either side of the proposed trunk sewer main alignment) including potential embankment
stabilisation at points along the alignment (where required).

relocation, protection or adjustment of any affected services including electricity, water supply mains, existing
sewer, stormwater and telecommunications. The exact requirements would be confirmed as the environmental
assessment and ongoing design progresses.

Figure 1-1 provides an overview of the proposed alignment of the new trunk sewer main and location of the OCU.

Subject to planning approval, the Project is expected to commence construction by early 2020 with a construction period
of up to two years.
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1.6 KEY TERMS USED IN THIS REPORT
A series of key terms are used throughout this WQHIA. A summary of these terms is provided below:

The Project  construction of a new trunk sewer main (including a crossing of Ginninderra Creek to the west of
Copland Drive) and associated North Latham OCU. The new trunk sewer main would be located to the north of
Ginninderra Drive between Tillyard Drive, Charnwood and Copland Drive, Melba. The North Latham OCU would
be located to the south of Ginninderra Drive opposite the intersection with Tillyard Drive.

Project study area  represents the area up to about 100 metres to 200 metres of the proposed North Latham OCU,
and between around 50 and 100 metres either side of the trunk sewer main alignment.

Project impact area  represents the land area where all infrastructure elements for the Project, including the
proposed North Latham OCU, all proposed trunk sewer main elements, access tracks, and other required Project
elements would be constructed. Ground disturbance works and vegetation clearing would be limited to within this
area, however this would not be undertaken across the entire Project impact area.

North Latham OCU  a facility required to provide filtration and ventilation to sections of the existing and new trunk
sewer main network. The filters used in the OCU and ventilation stack are designed to adsorb gases such as
hydrogen sulphide, which is a common source of odours from sewage systems.
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2

2.1 TERRITORY LEGISLATION AND GUIDELINES

2.1.1 WATER RESOURCES ACT 2007

The ACT Water Resources Act 2007 controls the use of water directly from water bodies including surface water and
groundwater in the ACT as well as governing works associated with waterways, and provides a framework for the

Division 5.4, section 42 of the Water Resources Act 2007 (the Act) provides that a person must not do waterway work if:

(a) the work adversely affects, or may adversely affect, the flow or quality of water, or the aquatic habitat, in the
waterway; and

(b) the person does not have

i. a waterway work licence for the waterway work; or

ii. authority for an activity that includes the waterway work under the Environment Protection Act 1997.

The Project works are not in the waterways as defined in section 1.1 of Schedule 1 of the Environment Protection Act
1997 nor as works that require authority under the Act. As such, a Waterway Works Licence would not be required for
construction of the Project.

2.1.2 WATER RESOURCES REGULATION 2007

Clause 8A of the Water Resources Regulation 2007 provides that the approval authority may exempt a person from the
water access entitlement requirement mentioned in section 30 (2)(a)(i) of the Act in relation to surface water if the water
is to be used for road works, earthworks or other construction. As such a water access entitlement and licence are not
required for the construction of the Project.

2.1.3 WATER RESOURCES (AMOUNTS OF WATER REASONABLE FOR USES
GUIDELINES) DETERMINATION 2007 (NO-1)

Volumes for all other unmetered uses The Water Resources (Amounts of Water Reasonable for Uses Guidelines)
Determination 2007 (No-1) provides guidelines on the amount of water that is reasonable to use for various purposes.
The determination states that water use requirements for all unmetered uses not specified in categories one to five will
be derived from literature sources or professional expertise, as determined by the authority.

2.1.4 ENVIRONMENT PROTECTION GUIDELINES FOR CONSTRUCTION AND
LAND DEVELOPMENT IN THE ACT, 2011

The ACT EPA Environment Protection Guidelines for Construction and Land Development in the ACT states that for
development sites greater than 0.3 hectare, an Erosion and Sediment Control Plan must be prepared in accordance with
the Environment Protection Guidelines for Construction and Land Development in the ACT (ACT Government, 2011).

2.1.5 WATER RESOURCES ENVIRONMENTAL FLOW GUIDELINES 2013

The Water Resources Environmental Flow Guidelines 2013 and 2018 Draft Environmental Flow Guidelines (EPSDD,
2018) establish environmental flow requirements for specific ecosystems and within specific reaches within the water
supply catchments in the ACT. While these guidelines recognise that it is unlikely that streams will return to the pre-
development condition, these guidelines recommend that flows in urban streams be restored to natural flow regimes as
far as practicable. The requirements for the Project are summarised in Table 2-1.
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Table 2-1 Project environmental flows

ECOSYSTEM
CATEGORY

REACH FLOW REQUIREMENT

Base flows

Urban
ecosystems

Urban
streams

Maintain 80th percentile monthly flow in all months. Abstractions may not exceed 10% of
flow above these flow rate.

Manage flows to reduce runoff volumes, velocities and pollution transport to downstream
ecosystems.

2.1.6 ACT WATER STRATEGY

The ACT Water Strategy 2014-44: Striking the Balance (ACT Government, Environment and Planning Directorate,
2014) contains the following targets:

Outcome 1  The ACT will maintain or improve the quality of water across all ACT managed sub-catchments
(30 year target)

Indicators:

The AUSRIVAS performance classifications for select reaches of major rivers are maintained or improved.
The level of nutrients, organic material and sediment loads entering the ACT reach of the Murrumbidgee River is no
greater than from a well-managed rural catchment.

In the case of urban creeks, reduction in the intensity and volume of urban stormwater flows so that the runoff event
that occurs on average once every three months, is no larger than it was prior to development.

In the case of regulated water supply catchment streams, provision of the base flow, riffle and channel maintenance
flows, and special purpose flows in accordance with the ACT Environmental Flow Guidelines.

In the case of natural ecosystems and modified ecosystems, protection of the base flow, riffle and channel
maintenance flows, and special purpose flows in accordance with the ACT Environmental Flow Guidelines.

1a. (Interim target) A measurable improvement in catchment health in areas (sub-catchments) that receive
funding for on-ground works from the ACT Basin Priority Project (Commonwealth funded, 2014-2019).

Indicators:

Median Total Phosphorus load from rural catchments less than 12 kg/km2/yr.

Median Total Phosphorus load from urban catchments less than 20 kg/km2/yr.

Median Organic material (measured as TOC) load from rural catchments less than 200 kg/km2/yr.

Median Organic material (measured as TOC) load from urban catchments less than 500 kg/km2/yr.

Median Suspended Solids load from rural catchments less than 5000 kg/km2/yr.

Median Suspended Solids load from urban catchments less than 10,000 kg/km2/yr.
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2.2 NATIONAL LEGISLATION AND GUIDELINES

2.2.1 NATIONAL WATER QUALITY MANAGEMENT STRATEGY

The National Water Quality Management Strategy (NWQMS) aims to protect the nation's water resources by improving
water quality while supporting the businesses, industry, environment and communities that depend on water for their
continued development. The main policy objective of the NWQMS is to achieve sustainable use of water resources, by
protecting and enhancing their quality, while maintaining economic and social development.

The NWQMS includes water quality guidelines that define desirable ranges and maximum levels for certain parameters
that can be allowed (based on scientific evidence and judgement) for specific uses of waters or for protection of specific
values. They are generally set at a low level of contamination to offer long-term protection of environmental values.
The NWQMS water quality guidelines include the Australian and New Zealand Guidelines for Fresh and Marine Water
Quality (ANZECC 2000) and the Australian Drinking Water Guidelines (NHMRC 2011).

2.2.2 AUSTRALIAN AND NEW ZEALAND GUIDELINES FOR FRESH AND MARINE
WATER QUALITY (ANZECC 2000)

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC 2000) form part of the
NWQMS. The guidelines provide a process for developing water quality objectives to sustain current or likely future
environmental values for natural and semi-natural water resources. The process involves the following:

Identify the environmental values that are to be protected in a particular water body. Environmental values are
particular values or uses of the environment that are important for a healthy ecosystem or for public benefit,
welfare, safety or health and which require protection from the effects of pollution, waste discharges and deposits.
The following environmental values are recognised in the ANZECC guidelines:

aquatic ecosystems

primary industries (irrigation and general water uses, stock drinking water, aquaculture and human consumption
of aquatic foods)

recreation and aesthetics

drinking water

industrial water

cultural and spiritual values

Identify management goals and then select the relevant water quality guideline for measuring performance. A water
quality guideline is a numerical concentration limit or narrative statement recommended to support and maintain a
designated water use.

Based on these guidelines, set water quality objectives that must be met to maintain the environmental values.
Water quality objectives are the specific water quality targets agreed between stakeholders, or set by local
jurisdictions, that become the indicators of management performance.

Develop statistical performance criteria to evaluate the results of the monitoring programs (e.g. statistical decision
criteria for determining whether the water quality objectives have been exceeded or not).

Develop tactical monitoring programs focusing on the water quality objectives.

Initiate appropriate management responses to attain (or maintain if already achieved) the water quality objectives.
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There has been a revision to the ANZECC 2000 guidelines called the Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (ANZG 2018). The guideline is available at http://www.waterquality.gov.au/anz-guidelines.
This assessment applies the ANZECC (2000) default guidelines values. Currently (March 2019) the default guideline
values for a physical and chemical stressors and toxicants are yet to be announced. It is recommended that any revisions
of this report for the Project review developments in the default guidelines values (ANZG, 2018).

2.3 OTHER POLICIES AND GUIDELINES

2.3.1 MANAGING URBAN STORMWATER  SOILS AND CONSTRUCTION

The Managing Urban Stormwater (MUS)  Soils and Construction series of handbooks are an element of the NSW
 urban stormwater program specifically applicable to the construction phase of developments. These are

aimed at providing guidance for managing soils in a manner that protects the health, ecology and amenity of urban
streams, rivers estuaries and beaches through better management of stormwater quality.

The MUS handbooks were produced to provide guidelines, principles, and recommended minimum design standards for
good management practice in erosion and sediment control during the construction of roads. Of particular relevance to
the Project is Volume 1, 4th Edition (Landcom, 2004) (commonly known as The Blue Book 1).
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3
This report is a desktop assessment of the available project documents and relevant data from the region. Documents and
data reviewed include:

concept design drawings

project construction information advised by Icon Water (refer to EIS)

ANZECC (2000) guidelines

Ginninderra Creek Flood Study (Jacobs, 2015)

Ginninderra Creek Flood Modelling  Belconnen Trunk Sewer (Calibre, 2019)

Catchment Health Indicator Program (Upper Murrumbidgee Waterwatch, 2017).

The methodology for impact assessment included the following:

assessment of the potential flooding impacts of the proposed works based on the Ginninderra Creek Flood
Modelling  Belconnen Trunk Sewer study (Calibre, 2019)

qualitative assessment of potential water quality impacts during construction and operation based on project
documentation and design including construction activities that could mobilise sediments into the surface water
environment

development of recommended mitigations measures for construction and operation to minimise and manage
potential impacts to waterways based on Calibre (2019) flood modelling results and the Blue Book (2004).
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4

4.1 CATCHMENT AND WATERWAY OVERVIEW
The Project is located in the Ginninderra Creek catchment as shown in Figure 4-1. The catchment begins in the upper
reaches of Gungahlin near Mulligans Flat Nature Reserve covers approximately 320 square kilometres. It passes through
highly urbanised suburbs such as Gungahlin, Belconnen and Latham. It has rural residential land uses, broadacre farming
and nature reserves. The catchment also includes a number of wetlands, waterways and lakes.

The Ginninderra Creek flows west, through Lake Ginninderra (also known as Ginninderra Dam) and joins the
Murrumbidgee River in New South Wales. The Project is located on the northern bank of the Ginninderra Creek, to the
west of the Ginninderra Dam as shown in Figure 4-2. The eastern edge of the Project includes a crossing of the
Ginninderra Creek by pipe bridge between Kingsford Smith Drive and Copland Drive. Several small tributaries joining
the Ginninderra Creek are also located in the Project study area.

Figure 4-1 Ginninderra Catchment (indicative Project area identified by red line)

Source: Catchment Health Indicator Program 2016-17 (Upper Murrumbidgee Waterwatch, 2017)
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The Lake Ginninderra is located at the eastern end of the Project. It was constructed in 1974 to collect stormwater
discharge from the surrounding catchment which includes the suburbs of Aranda, Macquarie, Cook, Bruce, Belconnen,
McKellar, Giralang, Kaleen. The dam also serves water quality, flow retardation and flood mitigation purposes.

The catchment is one of the most urbanised in the ACT with over 35% of ACT residents residing in the catchment area
(EPSDD, 2018). This has caused increased sediment, scour and weed issues over the past several decades as well as
changes to the flow regime.

4.2 TOPOGRAPHY AND LAND USE
The Project runs along a relatively flat creek bank north of Ginninderra Creek at approximately 570m Australian Height
Datum (AHD). The Project study area topography is gently undulating but predominantly flat with a shallow slope
towards the Ginninderra Creek. A report from the Department of Land and Water Conservation (Jenkins, B.R., 2000)
notes that the landscape has imperfect localised drainage and is at risk of gully erosion.

There is open vegetated area, approximately 250m wide, surrounding the Ginninderra Creek which changes to largely
residential areas. The open area includes Ginninderra Drive which runs parallel to the Ginninderra Creek and is a major
road that links to the Canberra centre. The Ginninderra Creek is located to the south of this road for the first third of the
Project study area before crossing underneath Ginninderra Drive where it runs at the border of the Project study area
(refer to Figure 4-2).

It is noted that there are Aboriginal heritage items known as the Umbagong Grinding Grooves, located approximately
480 metres to the south of the proposed OCU location in Umbagong District Park.

4.3 SOILS AND GEOLOGY
Data from the ACT government mapping service, ACTmapi (ACT government, 2019) identifies the Project study area on
Ginninderra Creek soil and Williamsdale soils as shown in Figure 4-3. The soils profile published by the Department of
Land and Water Conservation (Jenkins, 2000) describes the Ginninderra Creek soils as being on gently undulating
floodplain on alluvial soils. This profile identifies the topsoils as loamy sand underlain by sandy clay loam of medium
density. The soil profile notes that gully erosion is common and that the landscape is at risk of imperfect localised
drainage, wind erosion and water logging.

The Williamsdale soil is described as a transferral soils in the valley flats and depressions of the Canberra Lowlands.
The soil profile identifies the topsoils as moderate permeability brownish black loam to sandy loan underlain by sandy
clay loams and sandy loams.

The geology of the site is quaternary alluvium-gravel, sand, loam and clay with bedrock often greater than 2 m below the
soil surface (Jenkins, 2000).

The CSIRO Australia Soil Resource Information System (http://www.asris.csiro.au) was accessed on November 2018
and indicated there is a low probability for the occurrence of acid sulfate soils in the site area.
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4.4 ENVIRONMENTAL VALUES AND WATER QUALITY
OBJECTIVES

The Ginninderra Creek is within the Murrumbidgee catchment and as shown in Figure 4-4, streams in the ACT are
affected by the Snowy Mountains Scheme. As such the environmental values of the Project are defined as:

aquatic ecosystems

visual amenity

primary industries (irrigation and general water uses, stock drinking water, aquaculture and human consumption of
aquatic foods)

recreation and aesthetics.

drinking water at point of supply disinfection and clarification.

It must be noted that these are standard environmental values. The Ginninderra Creek is not part of the Icon Water
Drinking water system and so the drinking water environmental values and water quality objectives are not included for
this study.

The ANZECC (2000) guidelines recommend specific water quality objectives for the above environmental values.
These water quality objectives are shown in Appendix A. No site-specific monitoring was undertaken for this Project.
For this reason, the water quality objectives in Appendix A have been used to set water quality objectives for The Project.

Figure 4-4 Murrumbidgee and Lake George catchments

Source: NSW Government, 2006
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4.5 PREVIOUS WATER QUALITY STUDIES

4.5.1 ACT WATER REPORT

The Ginninderra Landcare Group have undertaken water quality monitoring in the Ginninderra Creek catchment since
1999 (Ginninderra Catchment Group, 2015). The results of this monitoring were published in the ACT Water Report
2014-2015 (EPSDD, 2015).

This report included an Australian River Assessment System assessment of the aquatic ecosystem at sites throughout the
catchment including at the Ginninderra Creek at Latham. The 2014-2015 results for this site

severely impaired as result of run-off from urban areas and that these heavily urbanised sites are likely to remain
biologically impaired under the ongoing pressures of urban run-off and instream and riparian modification.

4.5.2 CATCHMENT HEALTH INDICATOR PROGRAM

The ACT Waterwatch program is a community engagement initiative managed by the EPSDD. The program engages
community volunteer monitoring of waterways in the Upper Murrumbidgee.

The Catchment Health Indicator Program 2016-2017 report (Upper Murrumbidgee Waterwatch, 2017) is a key output of
the program and summarises the monitoring and provides an assessment of catchment health based on the data collected
by Waterwatch volunteers.

The program includes 222 active monitoring sites monitored monthly which are used to score and assess catchment
health within various reaches of these catchments. Table 4-1 shows the parameters used to rank the catchments in the
program.

Table 4-1 Catchment Health Indicator Program parameters

The program includes three reaches relevant to the Project, GIN2 (Lake Ginninderra) and GIN 3 (Dam wall to
Ginninderra Drive) and GIN4 (Ginninderra Creek at Umbagong District Park). All reaches were scored as in fair
condition. Performance scores for these reaches are shown in Figure 4-5, Figure 4-6 and Figure 4-7.

While the reach scores for pH, turbidity, total phosphorus and nitrate in all reaches , levels of
dissolves oxygen saturation were consistently measured low. Data taken from ACT Waterwatch from 2011 to 2019
shows that the measured dissolved oxygen in these reaches was between 26-136% saturation with an average of 76%
saturation, below the recommended range of 90-110% (refer to Appendix A).

species. The report notes that some work has been done by the Ginninderra Catchment Group in the reaches to improve
the riparian conditions, such as replacing exotic trees with native poplars, but that this work will take a number of years
to see improvement.
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Figure 4-5 GIN2 assessment score 2016-17

Figure 4-6 GIN3 assessment score 2016-17
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Figure 4-7 GIN4 assessment score 2016-17

4.6 PREVIOUS FLOOD STUDIES

4.6.1 2015 GINNINDERRA CREEK FLOOD STUDY

A Ginninderra Creek Flood Study was completed by Jacobs in 2015 for the ACT government. This report assessed the
existing flood levels along the Ginninderra Creek from Mirrabel Drive at the Yerrabi Dam in Amaroo to just past the
New South Wales ACT border in Macgregor. The study assessed the following flooding values for the 1 in 50 year (2%)
and 1 in 100 year AEP (1% AEP) events:

peak flood depth

peak flood level (mAHD)

flood extents

peak average channel velocity (m/s)

peak discharge (m3/s)

dam crest level (mAHD).

The study provided 1 in 50 and 1 in 100 year flood extents along the Ginninderra Creek including the Project impact
area. The results of the study showed that while most of the Project impact area is located outside the 1 in 100 year
(1% AEP) flood extents, some of the Project impact area to the west of Kingsford Smith drive is located within the flood
area. Figure 4-8 shows the extent of the 1 in 100 year (1% AEP) flood extents.
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4.6.2 2019 GINNINDERRA CREEK FLOOD MODELLING REPORT

Calibre (2019) prepared the Ginninderra Creek Flood Modelling  Belconnen Trunk Sewer report to assess pre- and post-
development flood risk to The Project and potential changes to flow regime and scouring impacts from the proposed
Project pipe bridge (refer to Appendix B). The study updated the hydrologic and hydraulic models used in the 2015
Jacobs study.

The proposed pipe bridge was modelled in the report as a single DN1200mm pipe propped up by piers. The bottom of the
bridge (soffit) was modelled at RL 564.32m AHD (Australian Height Datum), which is lowest invert of the sewer pipe
and the top of the bridge (top of the DN1200mm) is modelled at RL 565.77 m AHD.

The report also included consideration of the wetlands being constructed as part of ACT Healthy Waterways project
WB004 (refer to section 5.3.1.1).

The study undertook the following:

Modelling of the 0.5EY, 5% Annual Exceedance Probability (AEP), 1% AEP and 0.05% AEP flow events across the
Project impact area.

Assessment of the potential impact of the proposed pipe bridge on Ginninderra Creek during 0.5 EY, 5% AEP, 1%
AEP and 0.05% AEP flood events. This included updating the hydrological and hydraulic models to assess any
change in hydraulic (water level, flow depth, flood hazard and velocity) and change in flow conditions for each of
the AEP event due to the presence of the proposed bridge.

Assessment of any additional eddying/scouring around the structural elements of the bridge.

Comment on the impact that the ACT Healthy Waterways project WB004 has on the bridge and vice versa.

The study provided the following output:

Confirmation from the hydrological and hydraulic models that the location of the OCU site will make it flood safe.

0.5EY, 5% AEP, 1% AEP and 0.05% AEP event velocities, water depth and water levels.

Output of peak flood flow, flood levels, flood depths and velocity distributions across the cross section just upstream
and downstream of the proposed pipe bridge for 0.5EY, 5%, 1% and 0.05% AEP.

Comment on the impact of the modelled flood levels, depths and velocities on the construction integrity of the
proposed pipe bridge in the 1% AEP flood event.

Noted that ACT Healthy Waterways project WB004 causes a minor constriction to flow, increasing water level
upstream of the wetlands and decreasing water levels downstream of the Project.
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5

5.1 CONSTRUCTION

5.1.1 WATER QUALITY IMPACTS

Table 5-1 outlines common construction activities and the risk they provide in relation to run-off and water quality.

Table 5-1 Construction activities and risks

ACTIVITY RISK

Use of water for construction activities such as dust
suppression

Increased run-off volumes into the receiving waterways

Potential for contamination of run-off travelling through site
areas.

Vegetation clearing and earthworks increasing
ground disturbance and areas of exposed soils

Increased run-off volumes into receiving waterways

Increased pollutant, sediment load or organic matter entering
receiving waterways

Stockpiling of spoil and construction materials
exposing sediment and potentially contaminated
materials

Increased pollutant, sediment load or organic matter entering
receiving waterways

Increased heavy metals entering waterways

Inadequate containment of spills or leaks of fuels
chemicals from construction plant, equipment and
activities

Release of contaminants and fuels into the waterway

Litter from construction site and activities. Gross pollutants and litter entering waterways

Increased sediment load, gross pollutants, heavy metals and organic matter from construction site runoff act as physical
and chemical stressors to aquatic ecosystems and may cause the following impacts:

Nuisance growth of aquatic plants causing eutrophication

Decrease in dissolved oxygen available to organisms

Reduction in photosynthetic productivity of water bodies from increasing turbidity

Reduction in channel habitat from sediment deposition.

5.1.2 WATER FLOW IMPACTS

Any impervious surfaces established during construction, such as crane pads, may increase run-off volumes into the
Ginninderra Creek and may cause the following impacts:

Scour of stream banks due to increased flows and changes flows

Changes to flow regime resulting in impacts to species migration and spawning and changes in ecosystem
productivity.

It is anticipated that these impacts can be appropriately managed and mitigated through implementation of appropriate
soil and water construction management measures as described in Chapter 6.
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5.1.3 SEDIMENT DISTURBANCE IN GINNINDERRA CREEK

The construction of bridge piers on the banks of Ginninderra Creek may impact the geomorphology of the waterway.
This construction work may cause changes in bank conditions or localised erosion, mobilisation of sediments and
weakened bed soil structure. Clearing of vegetation and excavation of channel bank areas may increase potential for
scour erosion.

Construction of pipe bridge piers would not take place within Ginninderra Creek bed and as such there would be no
anticipated sediment disturbance impacts to the Creek bed as a result of the construction of the Project.

5.1.4 FLOODING IMPACTS

The majority of the Project impact area is located outside the 1% (Jacobs, 2015) and 0.05% AEP flood extent
(Calibre, 2019), however the construction work for the proposed pipe bridge and one minor compound would be within
the 1% AEP flood extent. These areas would be at higher risk of flooding and flooding impacts such as increased
sediment and material washaway than the remainder of the Project area. With the exception of these areas, it is unlikely
that the majority of Project construction work would be affected by flooding.

Placement of a construction compound within flooding extent may cause temporary impacts to regional flooding
behaviour during construction such as result in loss of floodplain storage and temporary redistribution of flood flows.
These impacts would only occur during a flood event and would be temporary.

5.2 OPERATION

5.2.1 WATER QUALITY IMPACTS

The Project is likely to have a beneficial impact on water quality in Lake Ginninderra during operation, as it would
reduce the risk of the Belconnen Trunk Sewer flooding during wet weather events and polluting nearby waterways.

While unlikely, contamination from pipeline leaks or from spillage during maintenance would have potential to
contaminate surface water either directly or indirectly from run-off. Contamination associated with sewage would be
biological contaminants such as faecal coliforms and other organic and inorganic pollutants. There would also be
potential for spillage of fuels and materials required for maintenance and operation activities.

5.2.2 WATER FLOW IMPACTS

The Project may reduce the permeability of the site due to the compaction of soil due to earthworks and remediation
works on site, which would result in a minor increase in overland flows. These are expected to be negligible.

5.2.3 FLOODING IMPACTS
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Table 5-2 shows the discharge, water level, velocity and depth calculated for the pre- and post- development scenarios of
the proposed Ginninderra Creek pipe bridge. The results from the Calibre (2019) study are taken at the bridge and at the
closest upstream and downstream cross-sections from the proposed pipe bridge, approximately 60m and 40m
respectively. No events reach the soffit of the bridge, which was modelled at RL 564.32m. The results include the ACT
Healthy Waterways project WB004 wetlands which are currently under construction.
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Table 5-2 Pre and Post Development simulated discharge, water level, velocity and depth at the proposed pipe bridge

FLOOD
EVENTS

LOCATION DISCHARGE (M3/S) WATER LEVEL (RL,
AHD)

VELOCITY (M/S) DEPTH (M)

Pre Post Pre Post Pre Post Pre Post

0.5EY Upstream 11.1 11.1 562.012 561.959 0.55 0.52 1.05 0.95

At bridge 11.1 11.1 561.734 561.728 0.57 0.64 0.74 0.73

Downstream 11.1 11.1 561.696 561.696 0.49 0.31 0.69 0.69

5% AEP Upstream 89.5 89.5 562.789 562.784 0.95 0.99 1.83 1.77

At bridge 89.5 89.5 562.591 562.593 1.25 1.11 1.59 1.59

Downstream 89.5 89.5 562.564 562.564 0.72 0.72 1.55 1.55

1% AEP Upstream 124.2 124.2 563.008 563.017 1.01 1.11 2.05 2.01

At bridge 124.2 124.2 562.825 562.828 1.36 1.21 1.83 1.84

Downstream 124.2 124.2 563.800 563.799 0.79 0.79 1.79 1.79

0.05%
AEP

Upstream 243.7 243.7 563.632 563.760 1.20 1.37 2.67 2.75

At bridge 243.7 243.7 563.466 563.492 1.61 1.41 2.47 2.49

Downstream 243.7 243.7 563.445 563.445 0.99 0.99 2.44 2.44

Source: Ginninderra Creek Flood Modelling  Belconnen Trunk Sewer, Calibre, 2019

The results in
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Table 5-2 show there would be a decrease in water levels (<100mm) upstream of the proposed pipe bridge for the 0.5EY
and 5% AEP flood events and a slight increase in water level (<100mm) for the 1% and 0.05% AEP flood events. The
decrease in water levels upstream of the pipe bridge is due to the decrease in downstream water level caused by the
WB004 wetlands being greater than the afflux (increase) caused by the pipe bridge for the relatively low flows of these
events. At higher flows (1% AEP and 0.05% AEP) the afflux caused by the bridge is larger than the reduction caused by
the wetlands and a net increase in water level is observed.

No flooding events reach the soffit of the bridge, which was modelled at RL 564.32 m indicating there would not be an
impact. There would not be an impact to the construction integrity of the bridge because there no significant increase in
water velocities and no significant eddying around the bridge structure are anticipated.

The Calibre (2019) study identified that the OCU constructed at RL559.65m would not be subject to flooding for any of
the modelled flow events. The 0.05% reached a level of RL557.8m which remains below the level of the proposed OCU.

The Umbagong Grinding Grooves, located approximately 480 metres to the south of the OCU are not anticipated to be
impacted either directly or indirectly by the Project. The installation of the OCU and main trunk sewer pipeline would not
be expected to have any impact on the water flows or soil conditions along Ginninderra Creek.

5.3 SURROUNDING PROJECTS IMPACT

5.3.1 SURROUNDING PROJECTS UNDER CONSTRUCTION

5.3.1.1 ACT HEALTHY WATERWAYS INITIATIVE  WB004 WETLANDS

As part of the ACT Healthy Waterways initiative, two new wetlands (project ID WB004) are under construction to the
east of Ginninderra Creek between Ginninderra Drive and Copland Drive to the north of the Project impact area (see
Figure 5-1 for landscape design plan). Construction is estimated for completion in April 2019. The wetlands are designed
to filter nitrogen, phosphorus and suspended sediment from urban stormwater run-off before it is discharged into
Ginninderra Creek. They measure approximately 9200 square metres in surface area and include a sediment pond and
open gross pollutant trap. Rock armaments are included to protect the wetland from localised flooding.

Appropriate management and mitigation measures during construction of the Project should result in a negligible impact
to the wetlands.
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Figure 5-1 WB004 Wetlands landscape design plan

Source: (https://www.environment.act.gov.au/water/ACT-Healthy-Waterways/healthy-waterways/sites-and-progress/wetlands-melba)

5.3.2 SURROUNDING FUTURE PROJECTS

The installation of the OCU and main trunk sewer pipeline would not be expected to have any impact on the water flows
or soil conditions along Ginninderra Creek and therefore it is not anticipated to have an impact on future projects.
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6

6.1 CONSTRUCTION
The construction methodology must comply with the below mitigation and management measures.

6.1.1 SOIL AND WATER MANAGEMENT PLAN

A soil and water management plan (SWMP) would be prepared for the construction of the Project in line with the
Environment Protection Guidelines for Construction and Land Development in the ACT (ACT Government, 2011) and

. The SWMP would form part of the overall project construction environmental management plan
(CEMP) and would detail all water quality, soil and sediment management measures for construction of the Project,
including calculations for any sediment basins.

The SWMP would be prepared in accordance with ACT requirements, best on site practice, the Environment Protection
Guidelines for Construction and Land Development in the ACT (ACT Government, 2011) and the Blue Book (Landcom,
2004). The SWMP would include the measures described in the following sections to mitigate and minimise stormwater,
sediment and pollution impact from construction runoff into Ginninderra Creek.

6.1.1.1 STORMWATER DRAINAGE AND MANAGEMENT

Stormwater drainage and control on site would be installed to manage stormwater during construction. Controls would
include:

site drainage would be constructed to convey stormwater away from sensitive areas including site disturbance areas
and areas with higher likelihood for erosion and pollution.

sediment basins would be provided as needed to capture and treat stormwater prior to discharge to the Creek.
The sediment basin will be constructed at the commencement of the earthworks program to provide sediment control
throughout the construction phase. The exact size and layout of basins would be determined as part of the erosion
and sediment control plan (ESCP) ESCP.

as a first preference, treated surface water collected in sediment basins would be reused onsite, e.g. for dust
suppression. Additional opportunities for reusing water on site or for construction would be investigated and
implemented where feasible and reasonable.

6.1.1.2 EROSION AND SEDIMENT CONTROL

An ESCP will be submitted with the development application for the Project.  Surface water run-off, sediment and
erosion control measures recommended to be included in the ESCP are:

minimising vegetation clearing and ground disturbance

use of sediment and erosion controls such as sediment fences and basins, containment bunds, silt traps, turbidity
barriers and diversions, dust suppression and earth compaction around stockpiles and earthworks areas to reduce and
capture sediments in stormwater runoff. Sediment and erosion controls would be built for stability in the event of the
10 % AEP storm.

surface controls to promote ground stability, limit runoff lengths and reduce runoff velocities within the construction
areas would be implemented

revegetation of disturbed areas as soon as feasible after completion of work and removal of temporary soil and water
management structures only after areas have been stabilised



Project No PS108057
Water Quality and Hydrology Impact Assessment
Water Quality and Hydrology Impact Assessment
Icon Water

WSP

Page 30

measures to minimise disturbance of sediments in the Ginninderra Creek during construction of the pipe bridge
crossing such as silt fences

stockpiles and materials would not be placed in the 1% AEP flood extent unless justified by further risk assessment.

6.1.1.3 STOCKPILES AND CONSTRUCTION MATERIALS

stockpiling material away from natural drainage lines and not to be placed in the 1% AEP flood extent unless
justified based on further risk assessment of the construction compound

regular visual inspections of stockpiles, construction areas and temporary and permanent drainage lines to assess the
effectiveness of mitigation and management measures and to carry out maintenance as required

covering materials with plastic sheeting, geosynthetic materials or soil binders to reduce the impact of wind and
water if other protective measures are impractical

limiting the amount of material on site to that required for the tasks immediately at hand. Delivery of smaller
quantities of materials will make managing the site easier

ensuring all material is immediately removed from the site when practical to do so and at the completion of work

instructing site workers on the need to prevent materials from washing or blowing into the stormwater system.

6.1.1.4 MATERIAL HANDLING AND SPILL MANAGEMENT

appropriate practices and procedures for handling/storing and management of chemicals and hydrocarbons

locating chemical storage areas and wash-down facilities away from existing drainage lines and waterways and use
of appropriate bunding and wastewater collection mechanisms

construction plant vehicles and equipment refuelled off site or in designated refuelling areas

emergency spill kits kept on site at all times and development of emergency spill plan or emergency response plan

provision of bins for litter and transport of all general litter and waste off site to appropriate waste facility.

6.1.2 FLOODING

Construction work for the proposed pipe bridge would be located within the flood prone area of the Ginninderra Creek.
As such a flood emergency management plan should be prepared for the construction period. The plan would provide a
series of activities that need to take place should a flood event occur. These activities would focus on the flood
emergency and then during the recovery period to assist with starting work again as soon as possible after the flood
event.

6.2 OPERATION
Control measures to manage surface water impacts during operation and maintenance procedures, including measures for
managing spills, would be developed and implemented as part of the operations environment management plans for the
Project.

There are some sections of the proposed trunk sewer main are constructed in relatively steep embankments, which may
require some form of stabilisation. These sections would to be inspected on a regular basis to check for erosion or other
structural instability.

The pipe bridge and the OCU are located outside the 0.05% AEP and as such no additional mitigation measures are
recommended.  Further assessment of bridge scour and eddying and any scour impacts to the ACT Healthy Waterways
asset WB0004 would be carried out during detailed design.
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6.3 WATER QUALITY MONITORING PROGRAM
Although it is anticipated the Project will improve the water quality of the area, monitoring is recommended during
construction and operation in case of leakage or in the event the pipe network is not installed correctly.

A pre-development water quality monitoring program would be developed to collect baseline data and assess the existing
water quality conditions in the Ginninderra Creek and the ACT Healthy Waterways WB0004. Following this a Project-
specific water quality monitoring plan would be developed to assist in the identification of any impacts to surface water
during construction and operation of the Project. The plan would:

consider pre-development monitoring data to develop site specific trigger levels for surface water quality

confirm details of the monitoring program including the frequency, location and duration of sampling.

It is recommended to sample three points  downstream of the Project, upstream of the Project and just downstream of
the pipe bridge. Figure 6-1 shows indicative water quality monitoring points. These would be refined during development
of the monitoring program. Sampling should occur monthly during construction and at

It is recommended to sample for total dissolved solids, total suspended solids, total nitrogen and total phosphorus.
The most stringent of the water quality objectives are shown in Table 6-1.

Table 6-1 Project water quality objectives

AQUATIC
ECOSYSTEMS

IRRIGATION
WATER
SUPPLY

HOMESTEAD
WATER
SUPPLY

SECONDARY/
PRIMARY
CONTACT
RECREATION

AQUATIC
FOODS
(COOKS)

WATER
QUALITY
OBJECTIVE TO
ADOPT

TSS N/A N/A N/A N/A 40 40

Total dissolved solids N/A N/A 4000* 1000 N/A 1000

Total nitrogen 0.25 5 N/A N/A N/A 0.25

Total phosphorus 0.02 0.05 N/A N/A N/A 0.02

*livestock dairy cows and poultry

Exceedances of the water quality objectives at the downstream monitoring location should be investigated as follows:

the concentration at the downstream monitoring location would be compared to the concentration at the upstream
monitoring location and

if the concentration at the upstream location exceeds or is equal to the concentration at the downstream location, no
further action is required or

if the concentration at the upstream location is lower than the concentration at the downstream location and exceeds
the water quality objective, then the monitoring locations are resampled

if resampling confirms the exceedance of the water quality objective at the downstream location and the lower
concentrations at the upstream location, an investigation into the source of contamination and risks to environmental
values would be undertaken

if the investigation indicates potential for risks to environmental values, an action plan to mitigate potential harm
would be developed.

It is recommended to undertake regular inspections of watercourses as part of routine alignment inspections and
implement remediation measures if required. Inspections would also be carried out after any significant flooding events.

The water quality monitoring plan would form part of the project CEMP and be of a satisfactory standard requiring
approval from ACT authorities.
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7
While the Project presents a range of potential water quality impacts for the construction phase, it is expected these
impacts would be minimised with application of the construction mitigation and management measures identified in
Chapter 6. All construction impacts and mitigation would be documented in a SWMP a part of the project CEMP.

The Project was found to only cause minimal changes to the flooding and flow regime of the Ginninderra Creek. There
would be a slight decrease in flood water levels (<100mm) upstream of the proposed pipe bridge for the 0.5EY and 5%
AEP flood events and a slight increase in water levels (<100mm) for the 1% and 0.05% AEP flood events. The proposed
OCU and pipe bridge would be constructed at a height above the 0.05% AEP levels and as such is outside the flood prone
area.

The Umbagong Grinding Grooves, located approximately 480 metres to the south of the OCU are not anticipated to be
impacted either directly or indirectly by the Project. The installation of the OCU and main trunk sewer pipeline would not
be expected to have any impact on the water flows or soil conditions along Ginninderra Creek.

The Project would not be expected to cause result in any impacts to water quality during operation. A monitoring
program is recommended to confirm this assumption.
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