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DPI (Water) Department of Primary Industries (Water) 
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Glossary 

Aquifer Underground water storage within either disturbed or 
undisturbed strata. 

Australian Height 
Datum 

A common national surface level datum approximately 
corresponding to mean sea level typically referred to ‘m 
AHD’. 

Basin A hollow or depression within which water can be contained. 

Batter The side slope of an embankment. 

Bore Constructed connection between the surface and a 
groundwater source that enables groundwater to be 
transferred to the surface either naturally or through artificial 
means. 

Catchment The land area draining through the main stream and tributary 
streams to a particular location. 

Datum A level surface used as a reference in measuring elevations. 

Electrical conductivity A measure of the concentration of dissolved salts in water. 

Emerson class A classification system describing the behaviour of air-dried 
soils when placed in water.  

Erosion Detachment or movement of soil or rock by moving water, 
wind, ice or gravity.  

Groundwater Subsurface water that occurs in soils and geological 
formations. 

Hydrogeology The area of geology that deals with the distribution and 
movement of groundwater in soils and rocks. 

Impervious area The area within a catchment that is impermeable to water. 

Infiltration The movement of water into or through soil and rock. 

Median The middle value, such that there is an equal number of 
higher and lower values. Also referred to as the 50th 
percentile. 

Meteorology The science concerned with the processes and phenomena 
of the atmosphere, especially as a means of forecasting the 
weather. 

Percentile The value of a variable below which a certain percent of 
observations fall. For example, the 80th percentile is the 
value below which 80 percent of values are found. 

pH Measure used to represent the acidity or alkalinity of an 
aqueous solution. It is defined as the negative logarithm of 
the hydrogen ion concentration of the solution. A pH of 7 is 
applied to water that is neither acidic nor alkaline. A pH less 
than 7 represents an acidic condition. 

Potable water Water of a quality suitable for human consumption. 

Project  The relocation of approximately 2.4 kilometres of TransGrid’s 
330kV Transmission Line 24 (TL24). 
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Project application 
area 

The development application area within which all activities 
for the Project would occur. 

Runoff The amount of rainfall that flows as surface discharge from 
the catchment. 

Sediment Soil or other particles that settle to the bed of an aquatic 
environment. 

SILO An enhanced climate data bank based on historical climate 
data from 1889 provided by the Bureau of Meteorology. 
Records are mainly based on observed data, with 
interpolation where there are data gaps. 

Slope A landform element inclined from the horizontal at an angle, 
measured as degrees or as a percentage. 

Strata Plural of stratum. 

Stratum Layer of soil or rock with internally consistent characteristics 
that distinguish it from other layers. 

Surface water Water that is derived from rainfall or pumped from 
underground and may be stored in dams, rivers, creeks, 
lakes and drainage lines. 

Topography Representation of the features and configuration of land 
surfaces. 

Trigger value The concentration or load of water quality parameters, below 
which there exists a low risk that adverse ecological effects 
will occur. They indicate a risk of impact if exceeded and 
should ‘trigger’ action to conduct further investigations or to 
implement management or remedial processes. 

Tunnel soil erosion Susceptible soils and subsoils to erosion due to dispersive 
properties. Areas that are subject to this form of erosion result 
in tunnelling or gullies. 
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1. Introduction 

Centennial Mandalong Pty Limited (Centennial Mandalong), a wholly owned subsidiary of 

Centennial Coal Company Limited (Centennial), engaged GHD Pty Ltd (GHD) to prepare a 

Water Impact Assessment (WIA) to support the proposed Mandalong Transmission Line TL24 

Relocation Project (the Project). 

It is understood that this WIA will be used to support a modification to existing development 

approval SSD-5144 under Section 92(2) of the NSW Environmental Planning and Assessment 

Act 1979 (EP&A Act). 

1.1 Background 

Centennial Mandalong Pty Ltd (Centennial Mandalong) operate an existing underground coal 

mine at Mandalong near Morisset within the Lake Macquarie Local Government Area (LGA), 

approximately 35 kilometres south-west of Newcastle, NSW (refer to Figure 1-1). The 

Mandalong Mine Access Site is located off Mandalong Road approximately 2.5 kilometres west 

of Morisset and adjacent to the M1 Pacific Motorway. 

1.2 Approved Project 

Mandalong Mine was granted Development Consent DA 97/800 under Part 4 of the EP&A Act 

following the submission of the Cooranbong Colliery Life Extension Project EIS (Umwelt 

(Australia) Pty Limited (Umwelt), 1997) and a Commission of Inquiry. Underground mining 

operations commenced in 2005, with approximately 6 million tonnes per annum (Mtpa) of run of 

mine (ROM) coal being extracted using longwall and continuous mining methods. 

In 2013 State Significant Development SSD 5144 for the Mandalong Southern Extension 

Project was lodged with the NSW Department of Planning and Environment (DPE). The 

Southern Extension Project was approved by the Minister in October 2015. 

1.3 Proposed Project 

The proposed project (the Project) includes the relocation of approximately 2.4 kilometres of 

TransGrid’s 330kV Transmission Line 24 (TL24) located east of Mandalong Road and south of 

Chapman Road (refer to Figure 1-2). The relocation of TL24 will assist in maximising the 

efficiency of underground mining activities within the Mandalong Southern Extension area by 

minimising the potential subsidence impacts on surface infrastructure. 

The Project includes the removal of 12 existing steel lattice towers and construction of eight new 

steel lattice towers (refer to Figure 1-2). The works associated with the Project include: 

 Establishment of access tracks. 

 Clearing of a 60 metre wide easement within freehold land owned by Centennial 

Mandalong. 

 Construction of proposed tower foundations. 

 Erection of new towers. 

 Stringing and cutting in of new power lines. 

 Removal and remediation of redundant TL24 structures. 

The Project Application Area (refer to Figure 1-2) covers an area of approximately 540 ha and 

largely consists of bushland vegetation with cleared areas typically limited to the floodplain 
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areas adjacent to Morans Creek which flows through the west of the Project Application Area in 

an approximately northerly direction. 

Centennial Mandalong propose to submit a modification to SSD 5144 pursuant to Section 96(2) 

of the EP&A Act for the Project. 

1.4 Objectives and Scope of Work 

The objective of the WIA is to determine the potential impacts of the Project on the water 

environment within the vicinity of the project, and the broader regional environment. 

The scope of work for the WIA includes: 

 A site inspection including a review of interfaces between existing transmission lines and 

waterways of Morans Creek. 

 A desktop assessment of the proposed site and development plans considering all 

existing conceptual information, construction methodologies to be implemented. 

 Preparation of recommended erosion and sediment control practices that should be 

undertaken as part of the construction phase. 

 Development of concept erosion and sediment control plans to guide the construction of 

the Project and to assist with the development of a Construction Environmental 

Management Plan (CEMP). 

 Identification of water quality objectives and triggers for the receiving environment, in 

order to minimise the potential impacts to local water quality as a result of the Project. 

 Addressing the guidelines and requirements of the NSW DPI (Water) to undertake works 

in and around waterways (controlled activity under the Water Management Act 2000), 

with specific consideration to access routes crossing waterways. 

 The identification of areas of flood risk based on existing flooding information. 

 Preparation of this report. 

1.5 Soil and water management overview 

Soil and water management systems for the project will largely consist of erosion and sediment 

controls. Some surface water management systems, such as the drainage system associated 

with the access tracks, will remain in place after the construction phase of the Project has been 

completed. 

Erosion and sediment controls will include (but are not limited to) sediment fencing, sediment 

basins, mulching, and clean and dirty water diversion channels. All erosion and sediment 

controls are to be installed prior to construction works commencing, and removed following the 

completion of the construction works and site remediation. 
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2. Legislation, Policies and Guidelines 

2.1 Legislation 

The following sections provide an overview of the legislation relevant to this WIA. 

2.1.1 Environmental Planning and Assessment Act 1979 

The EP&A Act, administered by the NSW Department of Planning and Environment, is the core 

legislation relating to planning and development activities in NSW and provides the statutory 

framework under which development proposals are assessed. 

This WIA is to support an application to modify SSD 5144, pursuant to Section 96(2) of the 

EP&A Act. 

The Minister for Planning (or delegate, such as the NSW Planning Assessment Commission) is 

the determining authority for any application to modify SSD 5144. 

2.1.2 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) is administered by the 

NSW Environment Protection Authority (EPA), an independent statutory authority and the 

primary environmental regulator for NSW. The POEO Act regulates and requires licensing for 

environmental protection, including for waste generation and disposal, and for water, air, land 

and noise pollution. 

Under the POEO Act, an Environment Protection Licence (EPL) is required for ‘scheduled 

activities’. Schedule 1 of the POEO Act lists scheduled activities for the purposes of the Act. 

EPL conditions relate to pollution prevention and monitoring and can control the waste, water, 

air and noise impacts of an activity. 

Currently Mandalong Mine holds EPL 365 which covers coal mining to a scale of up to 6 mtpa in 

product and coal works to a scale of up to 6 mpta (NSW EPA, 2015). EPL 365 permits the 

discharge of surface water, mine water and runoff from the nearby Cooranbong Entry Site via 

two licenced discharged points (LDP001 and LDP002) into an unnamed drainage path that 

reports to Muddy Lake on the western side of Lake Macquarie. EPL 365 does not include any 

licenced discharge points within the Project Application Area. 

2.1.3 Water Act 1912 

The Water Act 1912 (Water Act) is administered by the NSW DPI (Water) and has historically 

been the main legislation managing water resources in NSW. The Water Act governs access, 

trading and allocation of licences associated with both surface water and groundwater sources 

and is currently being progressively phased out and replaced by water sharing plans (WSPs) 

under the Water Management Act 2000 (WM Act). 

2.1.4 Water Management Act 2000 

The Water Management (WM) Act 2000, administered by NSW DPI (Water), is progressively 

being implemented throughout NSW to manage water resources in the state, superseding the 

Water Act. The aim of the WM Act is to ensure that water resources are conserved and properly 

managed for sustainable use benefiting both present and future generations. It is also intended 

to provide a formal means for the protection and enhancement of the environmental qualities of 

waterways and their in-stream uses, and to provide for protection of catchment conditions. 

Fresh water sources throughout NSW are managed via Water Sharing Plans (WSPs) under the 

WM Act. WSPs specify when licence holders can access water and how water can be traded. 
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Hunter Unregulated and Alluvial Water Sources Water Sharing Plan 

The Project Application Area is located within the Hunter Unregulated and Alluvial Water 

Sources Water Sharing Plan (HUA WSP), which commenced in August 2009. The HUA WSP 

covers unregulated rivers and creeks, and alluvial groundwater within the Hunter region. The 

HUA WSP includes four extraction management units (EMUs) which are further broken down 

into water sources. The area covered by the HUA WSP includes 39 surface water and alluvial 

groundwater sources. No groundwater licences are included within the Lake Macquarie EMU of 

the HUA WSP. 

Basic Landholder Rights  

The WM Act provides for three types of basic landholder rights: 

 Domestic and stock rights - Landholders are entitled to take water from a river, estuary or 

lake which fronts their land or from an aquifer which is underlying their land for domestic 

consumption and stock watering, without the need for a WAL. 

 Native title rights - Anyone who holds native title with respect to water, as determined by 

the Native Title Act 1993, can take and use water for a range of purposes, including 

personal, domestic and non-commercial communal purposes. 

 Harvestable rights - Landholders are entitled to collect a proportion of runoff from their 

property and store it in one or more dams up to a certain size, known as a ‘harvestable 

right’, which is determined from the total contiguous area of land ownership. 

The guidelines for determining the maximum harvestable right dam capacity (MHRDC) indicate 

that the following dams are exempt from the calculation of the MHRDC and do not require a 

licence (NOW, 2010): 

 Dams for the control or prevention of soil erosion.  

 Dams for the capture, containment and recirculation of drainage. 

 Dams without a catchment (“turkey’s nest dams”). 

The existing and proposed surface water storages that are part of the water management 

system all fall into one of the above categories and therefore do not require licensing under the 

WM Act. 

Exemption from Requirement for Access Licence 

As specified in Section 31 of the Water Management (General) Regulation 2011, dams solely 

for the capture, containment and recirculation of drainage and/or effluent, consistent with best 

management practice to prevent the contamination of a water source, are considered to be 

‘excluded works’ and are exempt from the requirement for water supply works approval. The 

use of water from such dams is also exempt from the requirement for a WAL under Section 18 

of the Regulation.  

Water Used in Mining Activities  

An amendment to the WM Act (section 60I) came into effect 1 March 2013. This amendment 

makes it an offence for a person without an access licence to take, remove or divert water from 

a water source, or relocate water from one part of an aquifer to another part of an aquifer, in the 

course of carrying out a mining activity. Various activities are captured by the provisions of the 

amendment including mining, mineral exploration and petroleum exploration. 
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Activity Approvals 

Section 91 of the WM Act details activity approvals to be considered with regards to 

developments proposed within a WSP. The two activity approvals stipulated under Section 91, 

namely controlled activity approvals and aquifer interference approvals, will not be required for 

the Project.  

Any works proposed within the defined riparian zone of a creek are to be carried out in 

accordance with the WM Act. Works undertaken on waterfront land (i.e. adjacent to a river, lake 

or estuary) require a controlled activity approval, unless defined as exempt. Controlled activity 

approvals are not required for projects that are defined as SSDs. As such no controlled activity 

approvals will be required for any aspect of the Project. However, NOW may be consulted in 

relation to proposed activities within existing riparian corridors, such as rehabilitation works 

following subsidence, which would provide a means of determining the suitability of engineering 

controls and general mitigation measures. 

2.1.5 Work Health and Safety (Mines) Act 2013 

The Work Health and Safety (Mines) Act 2013, through the supporting regulations (Work Health 

and Safety (Mines) Regulation 2014), requires the consideration of a range of hazards related 

to the operation of coal mines. 

2.2 Guidelines 

The following section provides an overview of the guidelines that are relevant to this WIA. 

2.2.1 Approved Methods for the Sampling and Analysis of Water Pollutants 

in New South Wales 

The document Approved Methods for the Sampling and Analysis of Water Pollutants in New 

South Wales (DEC, 2004) provides the sampling and analysis methods to be used when 

acquiring water samples for compliance with environmental protection legislation, a relevant 

licence or relevant notice. 

2.2.2 Australian and New Zealand Guidelines for Fresh and Marine Water 

Quality 

The National Water Quality Management Strategy (NWQMS) provides a national framework for 

improving water quality in Australia’s waterways. The main policy objective of the NWQMS is to 

achieve sustainable use of the nation’s water resources, protecting and enhancing their quality, 

while maintaining economic and social development.  

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 

2000a) is a benchmark document of the NWQMS which provides a guide for assessing and 

managing ambient water quality in a wide range of water resource types, and according to 

specified environmental values such as aquatic ecosystems, primary industries, recreation and 

drinking water. ANZECC (2000a) provide a framework for determining appropriate trigger values 

or performance criteria to evaluate the results of water quality monitoring programs. Guideline 

trigger values are conservative assessment levels that, if exceeded, provide an early indication 

of potential environmental impact and prompt further investigation or remedial action. 

2.2.3 Australian Guidelines for Water Quality Monitoring and Reporting 

The Australian Guidelines for Water Quality Monitoring and Reporting (ANZECC, 2000b) is a 

benchmark document of the NWQMS that relates closely to the water quality guidelines 

(ANZECC, 2000a). These guidelines provide a nationally accepted framework for undertaking 
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monitoring and reporting of water quality that applies to freshwater, marine waters and 

groundwater. 

2.2.4 Managing Urban Stormwater 

Managing Urban Stormwater: Soils and Construction Volume 1 (The ‘Blue Book’; Landcom, 

2004) outlines the basic principles for the design, construction and implementation of sediment 

and erosion control measures to improve stormwater management and mitigate the impacts of 

land disturbance activities on soils and receiving waters. 

This document relates particularly to urban development sites; however it is relevant to the 

Project as it provides guidance on the configuration of erosion and sedimentation controls 

required during construction. 

Additional guidelines on specific aspects of development and erosion and sediment control are 

also available. The relevant guidelines relating to the Blue Book are: 

 Managing Urban Stormwater: Soils and Construction, Volume 2A - Installation of Services 

(DECC; 2008a) provides specific guidelines, principles and minimum design standards for 

good management practice in erosion and sediment control during the installation of 

services. 

 Managing Urban Stormwater: Soils and Construction, Volume 2C – Unsealed Roads 

(DECC; 2008b) provides specific guidelines, principles and minimum design standards for 

good management practice in erosion and sediment control during the construction and 

operation of unsealed roads. 

 Managing Urban Stormwater: Soils and Construction – Volume 2E Mines and Quarries 

(DECC 2008c) provides specific guidelines, principles and minimum design standards for 

good management practice in erosion and sediment control during the construction and 

operation of mines and quarries. 

 Managing Urban Stormwater: Source Control (EPA 1998) provides guidance to local and 

state government agencies and developers, as well as community and business groups, 

on a range of source control (water quantity and quality) techniques that can be adopted 

to minimise impacts of works on surface water environments. 

2.2.5 Leading Practice Sustainable Development Program for the Mining 

Industry: Water Management 

Leading Practice Sustainable Development Program for the Mining Industry: Water 

Management (DRET, 2008) provides a discussion of several matters relating to water 

management at mine sites. The topics discussed broadly include the drivers for needing to 

improve water management, features of management and reporting systems and the document 

discusses technical and community requirements for site water management. The Project has 

been developed to be consistent with this guideline document. 
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3. Existing Site Conditions 

3.1 Topography and soils 

3.1.1 Topography 

The terrain within the vicinity of the Project is characterised by the flood plain of Morans Creek 

and the foothills and elevated ridgeline to the east. Rural residential areas around the floodplain 

are bordered by densely timbered ridgelines. Elevations within the vicinity of the Project range 

from less than 30 metres Australian Height Datum (AHD) within the Mandalong Valley area and 

drainage lines, to over 200 mAHD along the ridgelines. 

The proposed route for the modified transmission line TL24 rises from approximately 40 mAHD 

within the northern end of the proposed easement to approximately 140 mAHD within the 

southern end of the proposed easement. 

3.1.2 Soils 

The landform in the vicinity of Project is characterised by relatively flat and low lying areas, 

bordered to the east by the M1 Pacific Motorway and to the west by Morans Creek. 

Soil landscape mapping (Murphy, 1992) indicates that the soil types within the vicinity of the 

project are typically sandy loams of moderate erodibility (refer to Figure 3-1 and Table 3-1) 

Selected areas within the Project are subject to very high to extreme erodibility, these are 

discussed in the following section. 

Table 3-1 Typical soils landscapes and erodibility (Murphy, 1992) 

Landscape Typical Terrain of 
Landscape 

Dominant Topsoil Erodibility 

Mandalong Upper slopes Hard setting stony 
brown sand clay loam 

Very high 

Gorokan Foot slopes Fine sandy loam to a 
sandy clay loam 

Very high erosion 
hazard 1 

Yarramalong Floodplains Loose brown sands Moderate to high 

Brown pedal loam Moderate 

Woodbury’s Bridge Mid and lower slopes Dark greyish-brown 
loamy sand 

Extreme 

Watagan Mid and upper slopes Dark yellowish-brown 
loamy sand 

Very high 

1 Murphy (1992) indicates that the Gorokan landscape includes moderate erodibility, however 
the assessment undertaken by SLR/GSS (2013) indicates very high erosion hazard. 

Tunnel Soil Erosion 

Areas of very high to extreme erodibility were identified within the Gorokan landscape. 

SLR/GSS (2013) identified both the top soil and subsoil within the Gorokan landscape as being 

sodic (i.e. high in sodium) with a poor structure. As the soil profile deepens, the sodic nature 

increased (based on exchangeable sodium percentage) (SLR/GSS, 2013). 

The Gorokan landscape is typically located within the foot slope areas of the Project Area. 

These areas are typically cleared of taller vegetation (trees) as part of the rural land use of the 

Morans Creek floodplain areas. The clearing establishment of pasture within these areas 
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typically results in an increase in the interaction between the groundwater and subsoil and 

topsoil layers. This increased groundwater interaction has the potential to increase the 

occurrence of tunnel erosion within the sodic soils of the Gorokan landscape. Other potential 

contributing factors to the occurrence of tunnel erosion include landowner activities and 

livestock. Mapping of the area was undertaken for the Mandalong Southern Extension Project 

and is included in the SLR/GSS soils and land capability assessment (2013). 
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3.2 Hydrology 

3.2.1 Watercourses and flooding 

The Project Application Area is located within the upper reaches of Morans Creek, and includes 

several unnamed tributaries (refer to Figure 3-3). Morans Creek is a tributary of Dora Creek, 

which discharges into Lake Macquarie approximately 13 kilometres north east of the Project 

Application Area. 

The proposed easement for TL24 is located outside of the modelled 100 year ARI flood extent 

(Umwelt, 2013) and crosses four first order tributaries of Morans Creek (refer to Figure 3-3).  

The construction access track crosses the main channel and adjacent floodplain of Morans 

Creek at the location of the approved crossing of the access road for the surface infrastructure 

site. 

3.2.2 Groundwater resources 

The groundwater sources in the Mandalong Mine area are generally low yielding and 

predominantly within the Quaternary alluvium, weathered and/or fractured sandstone and coal 

seams. They would be classified as ‘less productive’, in accordance with the NSW Aquifer 

Interference Policy since the yields are generally less than 5 L/s and/or the total dissolved solids 

(TDS) concentration is typically greater than 1,500 mg/L. 

3.3 Climate 

A continuous daily rainfall dataset was obtained as SILO Patched Point Data from the 

Queensland Climate Change Centre of Excellence (QCCCE), which is based on historical data 

from a particular Bureau of Meteorology (BOM) station with missing data interpolated from 

nearby stations. Daily rainfall records for the BOM Cooranbong (Avondale) Station (station 

number 61012) from January 1889 to December 2014 were analysed (refer to Figure 3-2). The 

analysis indicates that historically, annual rainfall within the vicinity of the Project ranges from 

531 mm to 1,994 mm with average annual rainfall of 1,123 mm. The historical analysis also 

indicates that the driest month is typically September (average monthly rainfall of 62 mm) and 

the wettest month is typically March (average monthly rainfall of 130 mm). 

 

Figure 3-2  Historical rainfall analysis   
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3.4 Water Quality 

3.4.1 Groundwater 

A groundwater monitoring network has been established at Mandalong Mine since 1997 and 

consists of monitoring bores installed in alluvial groundwater sources as well as porous and 

fractured rock groundwater sources. The bores are generally monitored monthly to quarterly for 

groundwater levels and groundwater quality (pH and EC), although some alluvial bores also 

contain water level loggers for continuous monitoring of groundwater levels. 

3.4.2 Surface Water 

Sporadic surface water quality monitoring commenced at the Mandalong Mine in 1996. A formal 

surface water quality monitoring program commenced in 1999, with monthly and quarterly 

surface water quality monitoring occurring at ten locations. Five of these locations are located 

within the Stockton Creek catchment area and cover the upper, mid, and lower reaches of 

Stockton Creek, the convergence of Stockton and Morans Creek, and downstream of the 

convergence prior to discharging into Dora Creek. 

Water quantity is also assessed from continuous flow monitoring stations at three locations. The 

initial background monitoring has established the pre-mining surface water character for both 

water quality and water quantity, providing a baseline condition assessment. Any deviations 

from the baseline conditions are assessed, and where relevant, assessed against the relevant 

ANZECC guidelines (Centennial Coal, 2012). 

3.5 Licensed water users 

The Project Application Area is located within the South Lake Macquarie extraction 

management unit of the WSP for the Hunter Unregulated and Alluvial Water Sources 2009. This 

WSP allows access to water within the South Lake Macquarie area for basic landholder rights of 

0.07 ML/day, with extraction licences totalling 169 unit shares in the South Lake Macquarie 

water source of a 169 ML/year total surface water entitlement (Umwelt; 2013). The surface 

water entitlement is used almost entirely for irrigation purposes. 

Based on the NOW’s Register of Water Approvals (NOW, 2012) there are five water access 

licences (WALs) in place within the vicinity of, or downstream of, the project. The designated 

use or purpose of these licences includes irrigation, farming, domestic and stock. The 

designated water sources include the Dora Creek Water Source and the North Lake Macquarie 

Water Source. 

While the exact access locations are not known, available information is summarised in Table 

3-2. 

Table 3-2 Licensed Water Users 

Licence 
Number 

Approval 
Number 

Lot / DP Annual 
Allowance (ML) 

Purpose 

17937 20CA207242 55/9632 35 Farming/Industrial (low 
security)/ Irrigation 

17935 20CA207224 A/110119 54 Irrigation 

17935 20CA207224 902/541065 54 Irrigation 

17926 20CA207238 2/557230 88 Irrigation 

17931 20CA207244 53/755238 78 Industrial/Irrigation 
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4. Soil and Water Management 

4.1 Erosion and sediment control principals 

The installation of erosion and sediment controls is the first stage in any clearing or construction 

activities.  

Wherever practical, clean runoff from areas upslope of works areas should be diverted around 

the work site to minimise the volume of sediment-laden water generated within the work area. 

For linear construction sites, such as the access track and easement clearing, construction 

activities should be undertaken progressively along the construction corridor. Erosion and 

sediment control measures should be installed in advance of each construction section and only 

removed as each construction section is completed and stabilised. 

All erosion and sediment control devices are to be regularly inspected, especially following 

rainfall events, to ensure they remain in good order. 

Only after construction related activities have been completed and the site stabilised can any 

erosion and sediment control devices be removed. 

4.2 Concept erosion and sediment controls 

4.2.1 Access track 

The proposed access tracks will require upgrades to an existing trail, including: widening to 

4 metres; cutting; filling; trenching; and regrading. The access tracks will include rollovers and 

be graded to allow for collection of runoff from the track into table drains, which will shed water 

from the track at regular intervals into suitably stable receiving environments. Figure 4-1 

illustrates the various forms of the access tracks on the Project as well as a typical roll-over 

structure. 

The construction of the access track should be undertaken in progressive sections, with 

temporary erosion and sediment controls installed in advance of construction works. The 

erosion and sediment controls that may be implemented during the construction and operation 

of the access track include: 

 Catch drains to intercept runoff from upslope areas (refer to SD5-5 in Appendix A). 

 Mulch windrows at the top of batters to direct upslope runoff away from the batter. 

 Rock check dams to reduce flow velocities within catch drains (refer to SD5-4 in 

Appendix A). 

 Sediment fences are to be placed downslope of areas of cut and fill (refer to SD6-8 in 

Appendix A). 

 Straw bale filters should be installed within the outlet of table drains (refer to SD6-7 in 

Appendix A). 

 Temporary watercourse crossing structures (refer to SD5-1 in Appendix A). 

 Stockpiling of excavated material in low, flat, elongated mounds along the contour, clear 

of vegetation and watercourses, with sediment fences installed downslope and earth 

bank diversion upslope (refer to SD4-1 in Appendix A). 
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Figure 4-1  Typical access track design 
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4.2.2 Laydown areas 

The laydown area will cover an area (or areas) of approximately 10,000 m2 and will include: a 

site office; contractor parking; and machinery and goods laydown area. The laydown area will 

be located within the northern area of the Project Application Area (refer to Figure 1-2) within an 

area that is already clear of vegetation. 

The construction of the laydown area(s) will require stripping of the top soil and placement and 

compaction of ballast material to provide suitable ground stability. 

The erosion and sediment controls that may be implemented during the construction and 

operation of the laydown areas include: 

 Catch drains or earth and mulch windrows to intercept runoff from upslope areas. 

 Rock check dams to reduce flow velocities within catch drains (refer to SD5-4 in 

Appendix A). 

 Sediment fences are to be placed downslope of disturbed areas (refer to SD6-8 in 

Appendix A). 

 Stockpiling of excavated material in low, flat, elongated mounds along the contour, clear 

of vegetation and watercourses, with sediment fences installed downslope and earth 

bank diversion upslope (refer to SD4-1 in Appendix A). 

4.2.3 Clearing of the easement 

The 60 m wide easement is to be partly cleared of vegetation to allow for the construction of the 

transmission line and provide ongoing protection of the transmission line. TransGrid’s preferred 

method for vegetation clearing is to completely remove all taller growing vegetation (trees) 

within the easement where required for clearance to limit regrowth, with the shrub layer slashed 

and groundcovers retained. 

The erosion and sediment controls that may be implemented during the clearing of the 

easement include: 

 Mulching and spreading of cleared vegetation in situ to minimise the extent of exposed 

soils. Spreading of a native grass seed mix with the mulch will also assist in the long term 

stabilisation of the cleared area. 

 Low mulch windrows may also be placed along the downslope side of the easement. 

 Hand clearing within riparian buffer zones may be necessary to minimise the disturbance 

of soils and groundcover vegetation within these areas. 

 Sediment fences may be placed at the limit of the riparian zone to reduce sediment loads 

entering the watercourse (refer to SD6-8 in Appendix A). 

 Temporary watercourse crossing structures (refer to SD5-1 in Appendix A). 

 Straw bale filters (refer to SD6-7 in Appendix A) should be installed downstream of any 

temporary watercourse crossing structure. 

4.2.4 Construction of towers 

The construction of the transmission towers will require the establishment of a cleared area of 

up to 50 m2 with a central construction pad of approximately 20 m2 to provide a safe work 

platform for machinery. Where required, an approximately 80 m2 pad for a crane or elevated 

work platform (EWP) will also be established. The construction pad and crane / EWP pad will be 

constructed by cutting and filling with road base material, and compacted to create a hardstand 

area.  
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Tower footings will be excavated and filled with steel reinforced concrete, prior to the erection of 

the steel lattice transmission tower. 

The establishment of the construction pads and construction of the transmission tower footings 

will require stripping of the top soil and placement and compaction of ballast material to provide 

suitable ground stability. 

The erosion and sediment controls that may be implemented during the construction of the 

transmissions towers include: 

 Sediment fences downslope of work areas (refer to SD6-8 in Appendix A). 

 Catch drains to direct upslope runoff around the work area (refer to SD5-5 in 

Appendix A). 

 Stockpiling of excavated material in low, flat, elongated mounds along the contour, clear 

of vegetation and watercourses, with sediment fences installed downslope and earth 

bank diversion upslope (refer to SD4-1 in Appendix A). 

Following the construction of the towers, the construction pad should be rehabilitated by 

respreading the stockpiled top soil over the area, mulching and seeding with a native grass 

seed mix. Sediment fences should be retained until the grasses have become well established. 

4.2.5 Removal of redundant towers 

The removal of the redundant transmission towers will require the establishment of a 

construction pad to provide stable work platform for machinery required to remove the 

redundant transmission towers. The redundant transmission towers will be disassembled on site 

and loaded onto trucks for removal off site.  

The establishment of the construction pads will require stripping of the top soil and placement 

and compaction of ballast material to provide suitable ground stability. 

The erosion and sediment controls that may be implemented during the removal of redundant 

transmissions towers include: 

 Sediment fences downslope of work areas (refer to SD6-8 in Appendix A). 

 Catch drains to direct upslope runoff around the work area (refer to SD5-5 in 

Appendix A). 

 Stockpiling of excavated material in low, flat, elongated mounds along the contour, clear 

of vegetation and watercourses, with sediment fences installed downslope and earth 

bank diversion upslope (refer to SD4-1 in Appendix A). 

The towers and associated footings will be removed to a depth of 1.5 m below local ground 

level. The resulting excavation will be back filled with soil to a level consistent with the local 

ground level. 

Following the removal of the redundant towers, the construction pad and tower footings should 

be rehabilitated by respreading the stockpiled top soil over the area, mulching and seeding with 

a pasture grass seed mix comparable to the surrounding land use. Sediment fences should be 

retained until the grasses are well established. Any excess materials will be removed from the 

site and recycled, or disposed of by a licenced waste contractor. 
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5. Impact Assessment 

5.1 Flooding 

The Project includes access tracks that are located within the Morans Creek floodplain and 

include approved crossing structures of Morans Creek (refer to Figure 3-3). The creek crossing 

is located within the vicinity of the approved watercourse crossing structure associated with the 

permanent access road for the surface infrastructure site. Flood modelling (Umwelt, 2013) 

indicates that the approved access road results in increases in the maximum modelled flood 

depths immediately upstream of the crossing structure of approximately 0.36 metres (Umwelt, 

2013). The access track will include a significantly lower profile than that the approved access 

road and is therefore expected to result in local flood impacts that are less than those for the 

approved access road. 

5.2 Water quality 

The proposed water management system and erosion and sediment controls are intended to 

minimise the potential water quality impacts associated with the proposed TL24 relocation. 

Assuming that the recommended controls are constructed and suitably maintained, no 

appreciable impacts to the water quality within the surrounding area are expected. 

5.3 Water quantity 

The Project does not include any proposed detention, inter-catchment transfer, or other 

interception and re-use of local catchment runoff. As a result, it is considered unlikely that the 

Project will result in appreciable differences in creek flows during either construction or 

operational phases. 

5.4 Soils 

The existing sodic soils located within the Gorokan soil landscape along the foot slopes below 

the existing areas of vegetation present an erosion risk for any disturbance activities. Currently 

there are a number of instances of tunnel erosion caused either by natural processes or by 

human or livestock impact.  

The Project includes access tracks that traverse these high erosion risk areas. Construction of 

these access tracks has the potential to result in increased instances of tunnel erosion. These 

risks have been identified as key management requirements within the consent conditions for 

the Mandalong Southern Extension Project and are therefore of equal importance for this 

Project. 

Where there is a risk of tunnel erosion within the disturbance area or sodic soils are 

encountered the material is to be ripped, excavated and replaced with suitable fill material. 

Gypsum can also be applied at a specific rate (approximately 5 t/ha, from Soilpak series; DPI, 

2001) based on the sodicity of the soil to assist in the stabilisation of the soil structure and 

chemical properties. Maintenance of a form of groundcover is an effective mitigation measure 

for erosional processes occurring however may not always be 100 percent effective.  

The Project proposes, in these risk areas, to only undertake disturbance activities for the 

purposes of constructing access roads and hence boxing out of existing soil materials may be 

required.  



 

GHD | Report for Centennial Mandalong Pty Ltd - Mandalong Transmission Line TL24 Relocation Project, 22/17891 | 25 

5.5 Downstream water users 

As the impacts to the downstream water quality and quantity are expected to be negligible (refer 

to Section 5.2 and Section 5.3), no appreciable impacts to downstream water users is expected. 

5.6 Groundwater 

The Project includes surface works only and includes shallow excavations necessary to 

construct footings for the towers and the access track. As a result it is considered unlikely that 

the Project will result in impacts to the local groundwater resources. 

5.7 Cumulative impacts 

It is considered that the project will not result in appreciable cumulative impacts to the local 

water environment. The likely extent of impacts to water will be isolated to the proposed areas 

of clearing and the watercourse crossing during the construction phase of the Project. In 

addition, it is expected that several sections of the access track will be reused and upgraded 

during the construction of the surface infrastructure site access road during future works 

associated with the Mandalong Southern Extension Project. 

5.8 Water Licencing Requirements 

No additional water licences are required for the proposed works. 
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6. Monitoring 

During construction a self-auditing program shall be implemented during onsite activities based 

on a regular visual check of site conditions. An appropriately qualified member of the 

construction team shall be designated to make regular visual inspection of site conditions, in 

particular within 24 hours prior to predicted rainfall and as soon as practical following runoff 

generating rainfall events. The inspection shall record the condition of all soil and water 

management structures and identify structures that may not be performing adequately or require 

maintenance. 
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Appendix A  – Erosion and Sediment Control Typical 
Control Measures (‘Blue Book’ 
Standard Drawings) 
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5. Erosion Control: Management of Water
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