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1 INTRODUCTION
1.1 Purpose
Roads and Maritime Services (Roads and Maritime) proposes to replace and widen around 12.3
kilometres of the Pacific Motorway (or M1 Pacific Motorway) to six lanes between Wyong Road,
Tuggerah, and the Doyalson Link Road, Kiar.
This technical study describes the existing soil and water environment, identifies the potential
impacts that the proposal may have on soil and water environments and the measures that would
be appropriate to apply to manage the potential impacts.
This study has been prepared as a technical document to support the Review of Environmental
Factors (REF) for the proposed replacement and widening of the M1 Pacific Motorway.

1.2 The proposal
1.2.1 Overview
The proposal would involve the provision of two additional lanes (one northbound and one
southbound) on the M1 Pacific Motorway by pavement widening, asphalt overlays and new linemarking. It would generally involve the following:

 On the southern three kilometre section between Wyong Road and Wyong River the additional
lane in each direction would be achieved by constructing a widened flexible (asphalt) pavement
section in the median, placing an asphalt overlay over the existing traffic lanes, and then
implementing new line-marking to achieve three lanes on each carriageway.

 Replacement of the existing pavement and stabilisation of the subgrade through full removal and
reconstruction of around 9.3 kilometres of rigid concrete pavement (north of the Wyong River).

 Upgrades to the existing Warnervale Interchange (Sparks Road) including a new separated
northbound G-loop entry ramp that connects with the motorway north of the Doyalson Link Road
off ramp, reconfiguration of intersections and approaches, and provision of a new pedestrian
overbridge at Sparks Road.

 Provision of a new signalised intersection on Sparks Road and the southbound off ramp and
northbound on ramp to the motorway.

 Upgrades to the Doyalson Link Road Interchange including reconstruction of the Doyalson Link
Road northbound off ramp to extend over the proposed Sparks Road northbound extended on
ramp.

 Provision for future southbound off ramp on to Doyalson Link Road and a new motorway
northbound on ramp from Doyalson Link Road including a new bridge over the motorway
(subject to further investigation including traffic modelling).

 Provision of an additional lane by new line-marking on five northbound and six southbound
bridges

 Provision of an additional lanes by bridge widening and new line-marking on the northbound
bridge over St Johns Road

 Ancillary facilities to support construction activities including stockpiling, storage, concrete
batching and crushing.
The full description of the proposal is provided in Section 3 of the Review of Environmental Factors
that this soil and water technical study supports. An overview of the proposal is provided in
Figure 1.
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Figure 1. Proposal overview with ancillary sites
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2 POLICY SETTING
2.1 Statutory requirements
Legislation relating to soil, sediment and water management has been considered in the context of
the proposal. The outcomes of this legislation review are discussed in this section.
Protection of the Environment Operations Act 1997 (POEO Act)
The POEO Act sets the framework for environment protection during the construction and
operation of a development or during the undertaking of an activity. The POEO Act consolidates
key pollution statutes relating to air, water and noise pollution and environmental offences, and
establishes a duty to notify either the Environment Protection Authority (EPA) or the local council
where incidents are likely to cause material harm to the environment.
As the proposal would include the widening of about 12.1 kilometres of road in a non-metropolitan
area it therefore constitutes a scheduled activity. Part 3.2 of the POEO Act requires an
Environment Protection Licence (EPL) for scheduled development work and the carrying out of
scheduled activities. The proposal would therefore require an EPL.
Soil Conservation Act 1938
The Soil Conservation Act 1938 provides for the conservation of soil resources and farm water
resources and for the mitigation of erosion. The Act allows the Minister to declare an area a
protected area if it is land within a catchment area with a slope of greater than 18 degrees from the
horizontal or land which is within 20 metres of the bed or bank of a river or lake.
The proposal crosses the Wyong River, Deep Creek, Buttonderry Creek and a number of unnamed
tributaries. The design of the proposal would not affect these waterways, however if any works
were to occur within them during construction, the provisions of the Soil Conservation Act 1938
would need to be considered.
Dangerous Goods (Road and Rail Transport) Act 2008 (RRT Act)
The purpose of the RRT Act is to regulate the transport of dangerous goods by road and rail in
order to promote public safety and protect property and the environment.
The fuel that would be stored at ancillary sites and used by construction plant during construction is
classified as dangerous goods by the Australian Dangerous Goods Code. The proposal would
require fuel transport to each ancillary site and plant by road. The RRT Act would require both the
vehicle transporting dangerous goods and the driver of the vehicle to be licensed under the RRT
Act.
Water Management Act 2000 (WM Act)
The WM Act provides for the protection of river and lakeside land in NSW and aims to provide for
the sustainable management of the water resources throughout NSW. It identifies provisions
relating to ‘controlled activities’ which includes (among other definitions) the carrying out of any
activity that affects the quantity or flow of water in a water source’ or affects land fronting a
waterway.
In accordance with clause 39A(1) of the Water Management (General) Regulation 2004, Roads
and Maritime is permitted to undertake works within 40 metres of a watercourse without obtaining a
permit under the WM Act.
Contaminated Land Management Act 1997 (CLM Act)
The CLM Act establishes the processes for investigating and, where appropriate, remediating
contaminated land and contaminated groundwater. Section 60 of the CLM Act imposes a duty for
proponents to report to the NSW EPA if land contamination poses significant risk of harm. The
M1 Pacific Motorway widening and replacement Tuggerah to Doyalson
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CLM Act also regulates the provision of Investigation Orders (Section 17) and Remediation Orders
(Section 23). SEPP 55 – Remediation of Land provides for the implementation of the CLM Act
through the planning and environmental assessment processes.
The proposal would potentially interact with contaminated land during construction. In undertaking
activities, Roads and Maritime must demonstrate appropriate management of contaminated land
during the acquisition, management and divestment of property.

2.2 Water quality and soil guidelines
The following design guidelines and management procedures are relevant in determining the
appropriate water quality management and mitigation measures to be implemented during the
construction and operational phases of the proposal.

2.2.1 Water quality guidelines
The Australian and New Zealand Environment and Conservation Council (ANZECC) and the
Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ) have
formulated the National Water Quality Management Strategy (NWQMS) with the objective of
achieving sustainable use of the nation’s water resources by protecting and enhancing their quality
while maintaining economic and social development.
The NWQMS contains guidelines for setting water quality objectives to sustain current or likely
future environmental values for water resources (ANZECC & ARMCANZ, 2000). These guidelines
have been used in this study to determine the existing condition of rivers and creeks along the
proposal route.

2.2.2 Construction phase guidelines
Several guidelines are relevant to the management of land degradation and water pollution for road
construction in NSW. These guidelines have been considered in the development of this technical
study. The following guidelines have been used to identify appropriate management procedures
during construction works and physical controls to minimise erosion and to prevent sediment
moving off site during the construction phase of development.

 DECCW 2008, Managing Urban Stormwater-Volume 2D Main Road Construction.
 Landcom 2004, Managing Urban Stormwater- Soils and Construction, Volume 1, 4th Edition
(referred to as the Blue Book).

 NSW Acid Sulfate Soils Management Advisory Committee 1998, Acid Sulfate Soils Assessment
Guidelines.

 Roads and Traffic Authority 1999, Code of Practice for Water Management - Road Development
and Management.

 Roads and Traffic Authority 2001, Stockpile Site Management Procedures.
 Roads and Traffic Authority 2003b, Road Design Guideline: Section 8 Erosion and Sediment.
 Roads and Traffic Authority 2003c, Guideline for Construction Water Quality Monitoring.
 Roads and Traffic Authority 2005, Guidelines for the Management of Acid Sulfate Materials: Acid
Sulfate Soils, Acid Sulfate Rock and Monosulfidic Black Ooze.

 Roads and Traffic Authority 2009a, Erosion and Sediment Management Procedure.
 Roads and Maritime Services 2011a, Technical Guideline: Temporary Stormwater Drainage for
Road Construction.

 Roads and Maritime Services 2011b, Technical Guideline – Environmental Management of
Construction Site Dewatering.

 Roads and Maritime Services 2012, Environmental Direction: Management of Tannins from
Vegetation Mulch.
M1 Pacific Motorway widening and replacement Tuggerah to Doyalson
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2.2.3 Operational phase
The guidelines below have been considered in the development of this technical study. They are
concerned with how road development relates to land degradation and water pollution
management:

 Austroads 2001, Road Runoff and Drainage: Environmental Impacts and Management Options,
Austroads AP-R180.

 Austroads 2003, Guidelines for Treatment of Stormwater Runoff from the Road Infrastructure,
Austroads AP-R232.

 Austroads 2010, Guide to Road Design, Part 5: Drainage Design.
 DECC 2008, Managing Urban Stormwater, Soils and Construction, Volume 2, Main Road
Construction.

 Roads and Traffic Authority 1997, Water Policy.
 Roads and Traffic Authority 1999, Code of Practice for Water Management - Road Development
and Management.

 Roads and Traffic Authority 2003a, Procedures for Selecting Treatment Strategies to Control
Road Runoff.
These documents provide guidance on water management and conservation practices related to
the design, operation and maintenance of the roads and traffic systems in order to protect
waterways and water quality where practicable and feasible. In addition, they provide guidance on
designing permanent water quality treatment in a consistent and practicable manner.
The design for the proposed upgrade would address the sensitivity of receiving waters and local
environment within the catchments of the motorway upgrade.

M1 Pacific Motorway widening and replacement Tuggerah to Doyalson

Page | 10

3 LANDFORM, GEOLOGY AND SOILS
3.1 Overview
The proposal area has an elevation of between five metres and 25 metres above the Australian
Height Datum (AHD). The area has been previously modified as result of the existing motorway
construction that occurred in early 1980s and as a consequence is relatively flat. The existing
freeway was designed and built to allow additional freeway capacity to be added into the existing
central medium.
The proposal is located within the Wyong area within the larger Hornsby Plateau subdivision of the
Sydney Basin. The underlying geology is comprised of consolidated sediments of the Triassic
Hawkesbury and Narrabeen sandstone series. Hawkesbury sandstone outcrops along the Kulnura
Plateau, while sediments from the Narrabeen sandstone series occur across the majority of the
Shire. Extensive areas of unconsolidated alluvial soils also occur along major valleys and streams,
and large deposits of Quaternary marine and aeolian sands occur along the coastline.
The soil landscape as described in the Soil Landscapes of the Gosford-Lake Macquarie 1:100,000
Sheet (Murphy, 1993) identifies the proposal corridor as being part of the Central Coast Lowlands.
This physiographic region is described as relatively low-lying terrain with low rises and alluvial
plains. Table 1 identifies the lineal stations where different soil landscapes are encountered along
the proposal corridor. This table is supported by a soil landscape map, located in Figure 2.
The proposal would require ground engaging works encountering the Erina and Woodbury Bridge
soil landscapes in the south and then traverses along the Central Coast Lowlands to the north
where there are soil landscapes associated with Woodburys Bridge, Gorokan, Yarramalong and
Wyong.
The Erina and Gorakan soil landscapes are derived from the Terrigal formation of the Narrabeen
Group of lithic and quartz sandstone, siltstone, claystone and conglomerate. The soil materials
found in these landscapes exhibit erodibility ranging from moderate to high for non-concentrated
flows, and up to very high for concentrated flows. The erosion hazard for both non-concentrated
and concentrated flows is considered to be very high, however wind erosion hazard is considered
slight.
The Woodburys Bridge soil landscape is a residual landscape formed on the Patonga Claystone
formation and is often found to be overlayed by the Erina soil landscape, making the interface
between these soil landscape quite variable.
The Wyong soil landscape is generally poorly drained deltaic floodplains and alluvial flats. The
geology of the Wyong soil landscape is identified as consisting of quaternary sediments. The soil
materials found in this landscape exhibit erodibility ranging from high to extreme. The erosion
hazard is slight for both non-concentrated and wind. For concentrated flows it is considered slight
moderate.
No salinity risk has been identified for the proposal (DLWC, 1999).
The study area is not identified as vulnerable land (steep or highly erodible) according to the soil
landscape mapping (Murphy, 1993).
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Table 1. Characteristics of soils within the study area
Soil characteristics

Soil Unit
Occurrence

Erosion
hazard

Water
permeability

Fertility /
nutrient status

Erosional Landscape

Erina (er)

Rounded narrow crests with
moderate inclined slopes
Terrigal formation

High

Seasonal
waterlogging

Strongly acidic and low
fertility

Extreme

Seasonal
waterlogging

Strongly acidic and low
fertility

High

Seasonal
waterlogging
and
impermeable
soil

Strongly acidic and low
fertility

Stream bank
erosion

Seasonal
waterlogging

Low fertility and Acid Sulfate
potential

Severe
stream bank
erosion

Seasonal
waterlogging
poorly drained
and
impermeable.

Stations 85,100 to 85,300
Stations 85,800 to 86,200
Residual Landscape

Woodburys
Bridge (wo)

Gently undulating low rolling
rises and low hills over
Patonga Claystone
Stations 85,300 to 85,800
Stations 86,200 to 86,500
Stations 88,300 to 88,900
Erosional Landscape
Gently undulating low rolling
rises lithic sandstone
Tuggerah Formation
(Sandstone)

Gorokan (gk)

Stations 88,900 to 89,900
Stations 90,600 to 91,200
Stations 91,700 to 92,400
Stations 93,300 to 94,500
Stations 95,700 to 96,700
Alluvial Soil Landscape

Yarramalong
(ya)

Includes level to gently
undulating alluvial plane with
terraces and backswamps
Quaternary sediments
Stations 86,500 to 88,300
Alluvial Soil Landscape
Includes level to gently
undulating alluvial plane with
terraces and backswamps

Wyong (wy)

Quaternary sediments
Stations 89,900 to 90,600
Stations 91,200 to 91,700

Strongly acidic Acid Sulfate
potential Saline subsoil

Stations 92,400 to 93,300
Stations 94,500 to 95,700
Source: Soil conservation Services of NSW, Soil Landscapes of the Gosford 1:100 000 Sheet (C.L. Murphy, 1993)
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Figure 2. Soil landscape and catchment boundaries
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3.2 Contaminated land
Land contamination is most often the result of past uses. It can arise from activities that took place
on or adjacent to a site and be the result of improper chemical handling or disposal practices, or
accidental spillages or leakages of chemicals during transport or storage. Activities not directly
related to a site may also cause contamination; for example, from diffuse sources such as polluted
groundwater migrating under a site or dust settling out from industrial emissions.
The natural soil formations in the proposal area have been generally overlaid with fill materials
associated with the construction of the F3 Freeway circa 1983. The imported fill materials that were
used are likely to have been sourced for their engineering properties such as high compaction and
load strength as required by geotechnical requirements for road construction. Contamination of
these areas is unlikely, however temporary ancillary facilities used during construction of the
motorway such as concrete batch plants sites may provide a higher risk profile associated with
potentially land contaminating activities at these locations.
All construction activities prior to 1986 have the potential for asbestos containing materials to be
present. The manufacture and use of asbestos products was banned nationally from 31 December
2003. Construction activities associated with the proposal could potentially encounter
telecommunications pits, conduits and water mains piping manufactured with asbestos containing
materials.
Road corridors can be subject to uncontrolled filling events from unknown sources, particularly in
urban areas. Uncontrolled fill material being encountered within the road corridor during
construction is a low risk scenario and is likely to be managed through an unexpected finds
protocol developed for this purpose. Fill material from unknown sources may have contaminant
concentrations that exceed the allowable criteria for the currently zoned or intended land use for
the site, and may cause groundwater contamination.
There is a higher risk of the proposal encountering contaminated land during temporary occupation
of the existing corridor and prospective ancillary sites required during construction. This higher risk
is based on the potential for working on land not previously managed by Roads and Maritime, and
therefore land use history may be unknown.
Sites not managed by Roads and Maritime may have experienced uncontrolled filling in the past.
There is there is no way of assessing the presence of fill by undertaking standard searches (e.g.:
title searches of the previous land uses). The presence of fill may be determined by undertaking
site inspections in combination with a historical review of aerial photography of the study area. This
study did not identify any uncontrolled fill on the proposed ancillary sites.
A search of the EPA contaminated land record of notices returned four records for the Wyong local
government area. None are located near the proposal study area or within the proposed ancillary
sites.
Potentially contaminating land uses identified within the corridor catchments and adjoining areas
include the following facilities and activities:

 Buttonderry Landfill, Hue Hue Road, Wyong Shire Council.
 Transport and landscape supply yard, Sparks Road Halloran.
 Former freeway construction concrete batch plant site (CH 91,000) located at Warnervale.
 Mardi Landfill, (closed) Macpherson Road, Wyong Shire Council.
 F3 North and South Bound Caltex Service Stations, Warnervale.
 Stockpile site, Doyalson Link Road Interchange.
The locations of these properties are indicated in Figure 3.
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Asbestos containing materials may also have been used during the construction of the existing
highway. Construction materials containing asbestos was still be used up until 1986. The main
motorway easement is likely to contain potentially asbestos containing materials in highway assets
such as service conduits, communication pits and or water mains.
Roads and Maritime has conducted a preliminary soil sampling and analysis program within the
proposal study area to provide environmental assessment of soil conditions within the road
corridor. Soil assessment conducted focused on common contaminants of concern associated with
urban environments and particularly road corridors. A letter report submitted by EAL (June 2013)
titled Contamination Assessment Soil Analysis – EAL Job Number C6826, made recommendations
that the soils assessed are characterised by low metal concentration and no detectable
concentrations of pesticides and polychlorinated biphenyl (PCB). Soil data collected are considered
to meet the Residential Contaminated Lands guidelines for the parameters tested.
Soil data analysed in the EAL (2013) report are summarised in Table 2 and sample locations can
be viewed in Figure 3. The full EAL letter report is provided in Appendix A.
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Figure 3. Potentially contaminated land and soil sample locations associated with the EAL (2013) report
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(mg/kg)

Sample ID
50
1
A/B

50
2
A/B

50
3
A/B

50
4
A/B

50
5
A/B

50
6
A/B

50
7
A/B

50
8
A/B

50
9
A/B

51
0
A/B

51
1
A/B

51
2
A/B

51
3
A/B

Background
range (2)

Analyte

Residential
guideline limit (1)

Table 2. Summary of soil testing data from contamination assessment of soil analysis (EAL 2013)

Heavy metal analysis results
Arsenic

5

3

3

4

20

5

4

4

6

8

4

3

4

<100

0.2-30

Lead

33

8

7

9

42

9

8

12

11

13

9

7

8

<300

<2-200

Chromium

16

10

12

15

32

20

14

15

22

18

13

6

6

<100

0.5-110

Copper

12

7

6

20

21

3

6

10

5

24

16

5

6

<1000

1-190

Nickel

6

5

3

28

5

4

8

12

4

34

21

6

4

<600

2-400

Zinc

35

14

14

40

121

9

18

35

13

84

55

20

20

<7000

2-180

PESTICIDE ANALYSIS SCREEN
DDT

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<200

<0.2

Chlordane

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<50

<0.05

Heptachlor

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<10

<0.05

Aldrin +
Dieldrin

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<10

<0.05

PCB's

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<10

<0.5

Benzene

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

..

..

Toluene

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

..

..

Ethylbenzen
e

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

..

..

Xylenes

<2

<2

<2

<2

<2

<2

<2

<2

<2

<2

<2

<2

<2

..

..

o-Xlylene

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

..

..

Napthalene

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

..

..

BTEX

Total recoverable hydrocarbons
C6-C9

<25

<25

<25

<25

<25

<25

<25

<25

<25

<25

<25

<25

<25

..

..

C10-C14

<50

<50

<50

<50

<50

<50

<50

<50

<50

<50

<50

<50

<50

..

..

C15-C28

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

..

..

C29-C36

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

<10
0

..

..

NOTES:
1. Column 1 'Residential with gardens and accessible soil including children’s day care centres, preschools, primary
schools, town houses or villas' (NSW EPA, 2006. Contaminated Sites- Guidelines for the NSW Site Auditors Scheme
(2nd edition). Dept of Env and Conservation NSW, Sydney).
2. Environmental Soil Quality Guidelines, Page 40, ANZECC, 1992.

M1 Pacific Motorway widening and replacement Tuggerah to Doyalson

Page | 17

3.3 Acid sulfate soils
The landform in the proposal area is identified by the soil maps as containing high and low risk of
Acid Sulfate Soil (ASS) conditions occurring. ASS risk occurs within the proposal area for an
estimated 3.1 kilometres of the proposals corridor. The ASS risk is generally associated within the
Wyong and Yarramalong soil landscapes (Figure 2) that form the Central Coast Lowlands as part
of the Wyong River floodplains.
The proposal would engage the natural soil horizons to a minor extent in areas where this ASS risk
occurs. The extent of ground engagement in risk areas would be limited to culvert extensions and
culvert surface stabilisation works as listed in Table 3 below. A map of the proposals full ASS risk
and locations of ground engaging activities is located in Figure 4.

Table 3. Ground engaging elements of the proposal affected by acid sulfate risk
Chainage (m)

Proposal element

Disturbance type

ASS risk of occurrence

90,200

Culvert crossing

Extension of culverts

Low probability

91,325

Culvert crossing

Stabilisation of culverts

Low probability
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Figure 4. Acid sulfate soil risk category and engaging assets
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4 HYDROLOGY AND WATER QUALITY
4.1 Surface water
The proposal is located within the Central Coast Catchment and is managed by the Hunter-Central
Rivers Catchment Management Authority. Surface water across the majority of the proposal is
inferred to flow south-east towards Tuggerah Lake in accordance with the general topography of
the catchments within the Wyong River and Porters Creek areas.
Some sub-catchments within the proposal area drain into significant water assets that include
drinking water supply and SEPP 14 wetlands. Surface water features that cross the proposal area
and their flow direction are listed in Table 4 and mapped in Figure 5 and Figure 6, where each subcatchment that drains surface water crossing the study area is identified.

Table 4. Natural surface water features crossing the proposal corridor
Feature

Chainage

Flow direction

Unnamed Creek 1

85,500

East

Deep Creek 1

87,200

West

Deep Creek 2

87,300

East

Wyong River

88,100

East

Unnamed Creek 3

93,200

South east

Unnamed Creek 4

93,900

South east

Buttonderry Creek

94,500

East

Unnamed Creek 4

95,800

South east
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Figure 5. Catchments that the proposal crosses and the detailed crossing of Wyong River between CH 87,700
to CH 88,400
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4.1.1 Wyong River
The Wyong River runs south-east for 48 kilometres to meet Tuggerah Lake at Tacoma. The Wyong
River's major tributaries include Jilliby and Cedar Brush creeks. Above the Wyong River Weir, the
Wyong River has a catchment of about 350 square kilometres. The weir’s catchment consists
predominantly of areas of agricultural land. Agricultural enterprises include cattle grazing, turf
production and small-scale horticulture and orchard enterprises. Other features within the Wyong
River catchment include the small rural villages of Dooralong, Jilliby and Yarramalong.
The proposal is located within the Wyong River catchment between CH 87,700 to 88,400 as
identified in Figure 5. The Central Coast Water Cooperation pumps water from the Wyong River at
Woodburys Bridge Pumping Station (located upstream of the Wyong River Weir) to the Mardi Dam
through a 2.1 kilometre buried water pipeline. Mardi Dam is located 600 metres west of the
proposal area and is utilised as an off-stream storage asset as Mardi Dam itself has a very small
catchment of about four square kilometres. Water supply on the Central Coast is a joint system
provided by Gosford City Council and Wyong Shire Council, via the Central Coast Water
Corporation. Both councils are designated as water supply authorities under the Water
Management Act 2000.

4.1.2 Porters Creek
Porters Creek has a catchment of about 55 square kilometres and feeds the SEPP14 listed Porters
Creek Wetland. This is identified in Figure 6. Porters Creek runs from Buttonderry in the northwest
to Woongarah and Kanwal in the east and joins the Wyong River below the weir in the south. It has
three main catchments that bring water to the wetland from:

 East - the Warnervale catchment.
 North - the Buttonderry Creek - Mountain Road catchment and Airport.
 North-west - Jilliby, Hue Hue Creek and Warnervale Business Park.
Woongarrah, Buttonderry and Hue Hue Creeks cross the M1 Pacific Motorway alignment and
come together at Porters Creek Wetland, which drains to the Wyong River. The
catchment contains natural conservation areas, wetlands, rural, commercial and residential areas,
including Jilliby, Warnervale, Wadalba, Kanwal and Hamlyn Terrace.
In the urbanised catchments of Porters Creek, drainage is controlled by both the topographical
features and development such as roads, landfill, open drains, culverts and pipes. M1 Pacific
Motorway culverts are located to the north of the Sparks Road interchange and this links with
Buttonderry Creek some 600 metres west of Mountain Road.

4.2 Groundwater conditions
A preliminary search of the Office of Water’s ‘Online Database’ was undertaken to identify
groundwater wells (bores) within the vicinity of the proposal. The search indicated that there are
numerous wells registered within a 500 metre radius from the proposal. The register describes the
characteristics and locations of these registered wells and contains water quality data and or
drilling log details.
Five wells within 500 metres of the proposal area provide limited groundwater characteristics
yielded in this search is summarised in Table 5, and locations mapped in Figure 6. Given the
proximity of the proposal to the Wyong River and Porters Creek, it is possible that groundwater will
be encountered within alluvial sediments at approximately 20 metres below ground level (BGL)
based on the well logs observed. Perched groundwater might also occur nearer to the surface
along the proposal corridor.
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Table 5. Summary of groundwater bore information
Well ID

Standing Water
Level (m BGL)

Water Bearing
Zone (m BGL)

Yield
(L/s)

Comments

GW200566

--

19

2

Well located ~500m west of the study
area and off Old Maitland Road. The well
is 150m deep and used for test bores
purposes for the water treatment plant.

GW048749

--

18.3 - 24.4

3.8

Well located ~500m east of the study area
and off Mardi Road. The well is 26.2m
deep and used for domestic purposes.

15-23

--

Well located ~500m west of the study
area and near Burlington Avenue. The
well is 29m deep and used for monitoring
purposes. Water identified as salty.

17 – 18

0.1

30 - 31

0.5

GW058789

GW200938

GW047948

--

14

--

--

--

Well located ~1100m west of the study
area and off Hue Hue Road. The well is
36m deep and used for domestic stock
bore. Water identified as fresh.
Well located ~250m west of the study
area adjacent to St John Road. The well
is 8.0m deep and used for domestic
irrigation

4.3 Environmental significance of the receiving water
A portion of the proposal is located on the western edge of Porters Creek Wetland, which is
protected by the provisions of SEPP 14. Porters Creek Wetland is the largest remaining freshwater
wetland on the Central Coast of NSW. It plays a critical role filtering water on its way to the Wyong
River which flows into Tuggerah Lakes through a connected series of shallow estuarine lagoons
that open to the sea at The Entrance. Together these waterways provide habitat for a diversity of
flora and fauna, support fishing and tourism enterprises and offer public recreational opportunities.
The main cause of wetland decline in the Central Coast is urban development which leads to
stormwater pollution, tree death and weed invasion. Central Coast wetlands can also be impacted
by recreational use and coal mining activities in the region.
There is limited water quality data available for the subject catchments however it can be noted that
water quality is affected by runoff surrounding urban development and agricultural uses. Urban
stormwater is generally not treated (except for gross pollutants) and drains to local creeks. The
quality of the water entering local waterways is therefore a function of the contaminants in the
stormwater system. Common stormwater pollutants include litter, chemicals (detergents, oils,
fertilizers) and organic matter.
The Tuggerah Lakes Catchment Monitoring Program (established in the State of the Environment
Report, EPA NSW, 2004) has provided a baseline from which to track future changes in water
quality in Tuggerah Lakes (which receives stormwater from the proposed works area), southern
Lake Macquarie, and Brisbane Water.
The water quality indicators provided by Tuggerah Lakes Estuary Management Plan (Wyong Shire
Council, 2006) show that water quality in Tuggerah Lakes exceeds ANZECC guidelines for
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estuaries for total and biologically available nitrogen concentrations that are well above the other
estuaries in the region and generally higher than the values recommended for estuarine systems.
Tuggerah Lakes also have higher turbidity and phosphorous concentrations although these are
generally below the ANZECC (2000) guidelines which may be causing stress to the seagrass
meadows which are important nursery areas for fish in the estuary.
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Figure 6. Groundwater bore locations, drainage assets, water catchment boundaries and SEPP 14 land
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5 POTENTIAL IMPACTS
5.1 Construction phase
The proposal would be predominantly constructed along the existing motorway alignment with the
exception of ancillary construction sites and works at the Warnervale Interchange and Doyalson
Link Road Interchange.
The mainline carriageway pavement would be removed and reconstruction. Staging for this would
involve diverting traffic from the existing carriageway to contraflow on the opposite carriageway.
The extents of the contraflow arrangement would coincide with the proposed cross over locations
to be installed for incident management within the ultimate design.
The activities that have the potential to impact on soil and water quality include:

 Pavement removal.
 Underground service relocation.
 Ancillary site preparation and operation.
 Excavation.
 Culvert construction and stabilisation
 Generation of building and construction waste.
 Importing, handling, stockpiling and transporting material resources.
 Plant maintenance.
 General waste generation from compounds.

5.1.1 Soil, sediment and water quality
During construction, the proposal has the potential to generate sediment and nutrient runoff during
rainfall events. This could occur where there is ground disturbance associated with construction
activity such as where there is excavation or vegetation removal. Sediment mobilisation from soil
deposited on the road pavement during works is a further potential impact.
The staging proposed for managing traffic flow between the demolition of existing pavement and
the construction of new pavement would substantially reduce the area of exposed soil at any time
during construction. This staging would help to manage runoff impacts however there are a number
of potential soil and water quality impacts which could occur if the appropriate mitigation measures
are not implemented or maintained. These potential impacts include:


Changes to the local surface water system resulting in temporary loss of floodplain storage and
temporary redistribution of flood flows as a result of material stockpiles and works within flow
paths and at culvert crossings.



Water quality impacts related to potential pollution of stormwater run-off with sediments, fuels
and other hazardous materials from the construction site and equipment.



Impacts associated with increased sediment loading, including increased turbidity, and an
increased potential for the transport of contaminants bound to sediment particles.



Soil erosion as a result of exposure to wind and water runoff, removal of topsoil, exposure of
buried structures, sedimentation, increased turbidity levels in waterways and the local
stormwater system and reduced air and water quality.

A Preliminary Erosion and Sedimentation Assessment (PESA) undertaken for the proposed works
undertaken in accordance with the Roads and Maritime Erosion and Sedimentation Risk
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Assessment Procedure (RTA, 2004). This procedure considers the proposal works to be high risk
due to the following criteria being encountered:


Areas of land greater than two hectares would likely be disturbed.



Soil erodability and erosion hazard has been mapped as very high for some parts of the
proposal.



SEPP 14 wetlands are located to the east of the proposal in Porters Creek Wetland.



A small sub-catchment of the proposal drains to drinking water catchment for Central Coast
Water Supply Corporation.

5.1.1.1

Wyong River drinking water catchment

Construction activities including excavation and filling as required in traffic cross overs and
pavement demolition and reconstruction pose an elevated risk to water quality in downstream
waterways through the increased likelihood of movement of sediment off exposed soils.
An estimated 700 metres (CH 87,700 to CH 88,400) of the proposed works falls within the Wyong
River drinking water catchment (Figure 5). Ground engaging works identified within this catchment
area are as follows:

 87,700 to 88,400 – Remove and reconstruct pavement.
 88,175 to 88,400 – Temporary lane crossovers.
5.1.1.2

Porters Creek wetlands

About 1.4 kilometres of the proposal is adjacent to the SEPP 14 Porters Creek Wetlands at CH
89,700 to CH 90,200 and CH 92,400 to CH 93,300 (Figure 6).
A small area mapped as SEPP 14 overlaps the existing pavement at CH 92,900. Full discussion of
how this area of mapped SEPP14 wetland on the existing pavement is addressed in the
assessment is included in the main REF. Works within this mapped area would include only the
replacement of the existing pavement. Adjacent areas of mapped SEPP14 wetland would need to
be protected.
Ground engaging works that would occur adjacent to the environmentally sensitive area are as
follows:

 89,580 to 90,100 – Remove and reconstruct pavement, widen motorway into central median.
 89,800 to 90,200 – Temporary lane crossovers.
 90,200 – Stabilise culvert surface.
 92,500 and 92,600 – Reconstruct cell box culvert.
 92,400 to 93,300 – Remove and reconstruct pavement, widen motorway into central median.
5.1.1.3

Ancillary sites

The proposals ancillary sites identified in Figure 1 have been identified for potential construction
activities as nominated in Table 6. These potential activities may be revised as site requirements
become more definitive.
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Table 6. Proposed construction ancillary site activities
Ancillary site

Potential activities

Warren Road site

Batch plant, site compound, office accommodation, stockpiling,
storage and concrete processing plant.

Hue Hue Road

Batch plant, site compound, office accommodation, stockpiling and
storage.

McPherson Road

Batch plant, site compound, office accommodation, stockpiling and
storage.

The proposed construction ancillary sites are likely to include activities that have a potential to
impact downstream water quality, if unmitigated, through spills of pollutants. The activities identified
with potential to impact water quality include:

 Storage of chemicals.
 Vehicle wash-down areas.
 Vehicle refuelling areas.
 High frequency of vehicle movements.
 Concrete batch plants.
 Material storage and stockpile areas.
 Office compounds.

5.1.2 Contaminated lands
The findings of the preliminary soil contamination survey indicate soil qualities within the survey
area are low risk for contamination. The site survey did identify potentially asbestos containing
materials within service conduits and communications pits.
There is the potential for contaminated land to be disturbed as a result of construction activities
associated with ground engaging activities required by the proposal. The construction phase of
works requires ancillary sites to be temporarily occupied for the purposes of construction. These
ancillary sites provide individual contamination risk profiles that are to be assessed prior to
occupation to establish benchmark conditions for the site.
Potential environmental impacts associated with the proposal in relation to contaminated land
management include:

 Increasing waste amounts from improper practices such as poor fill management.
 Contaminated or hazardous waste not being correctly disposed of.
 Adverse effects on human health (construction personnel, travelling public or nearby
communities).

 Release of contaminant into underlying soils.
 Release of contaminant into groundwater.
 Movement of contaminated sediments into waterways.
 Adverse effects on flora and fauna.
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5.1.3 Groundwater
Given the expected depth of groundwater in the vicinity of the proposal, it is considered unlikely
that groundwater would be directly intercepted based on works detailed in the proposal.
During construction groundwater quality may be affected if recharge water caries pollutants
generated from the proposal construction work. Sources of potential pollution could include acidic
water generated from ASS runoff, in-situ ASS generation, drainage from contaminated soil
stockpiles or from spills of fuels, oil or other chemicals used in construction.

5.1.4 Acid sulfate soil
There is potential for ASS to be encountered during construction. Disturbance of ASS has the
potential to impact Porters Creek Wetland and result in:

 Impacts to vegetation from soil and groundwater pollution.
 Impacts to aquatic flora and fauna from pollution of waterways.
 Damage to buildings and infrastructure.
 Impacts on agriculture and aquaculture industries.
The most significant construction activities in areas identified as having ASS risk which could
impacts upon acid sulfate soil features and items are excavation and dewatering. The main
adverse impacts of both short term and long term potential consequence that could occur during
construction through ASS landscapes if not managed appropriately are:

 Generation of additional acidity from in situ PASS disturbance.
 Export of existing acidity upon disturbance and wetting.
 Generation of low pH waters (surface and groundwater) and potentially elevated dissolved
metals.

 Impacts on sensitive environments (flora and fauna).
 Potential for soil structural decline.
 Potential for infrastructure decline due to aggressivity to structures (corrosion etc.).
 Adverse community perceptions of the proposal.

5.2 Operational phase
5.2.1 Soil, sediment and water quality
Impacts on water quality from road operation can be directly influenced by road maintenance
activities, vehicle movement and wear. Main risks are associated with mobilisation of
unconsolidated materials if disturbed surfaces are not stabilised or successfully revegetated.
From a water quality focus, sediment and suspended solids from road runoff can cause potential
impacts. Physically, sediment interferes with the respiration and feeding of aquatic plants and
animals. Chemically, many other potential pollutants such as nutrients, heavy metals and organic
substances, are adsorbed to, and travel with, sediments. Heavy metals of concern in road runoff
include cadmium, chromium, copper, nickel, lead and zinc. The concentrations of metals found in
road runoff, especially from heavily trafficked areas, are commonly far in excess of current
ANZECC (2000) guidelines for the protection of fresh and marine waters.
Elevated levels of nutrients such as phosphorous and nitrogen are found in road runoff and can
contribute to the accelerated growth of nuisance aquatic plants and cause a reduction in the levels
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of dissolved oxygen. Nutrients are usually associated with the fine suspended sediment in the
runoff.
Given the proposal would not increase traffic volumes, no substantial increase in road drainage
pollutants would be predicted which is attributable to the proposal.

5.2.2 Contaminated land
There is potential for accidental spillage of hazardous materials during the operational stage of the
proposal. Without satisfactory means of containment, the spillage of contaminants could pass
rapidly into the drainage system and impact downstream ecosystems. Spills of chemicals or petrol
in accidents can impact the ecology of waterways and terrestrial ecosystems. The likelihood of a
potential spill of hazardous substances would be reduced as a result of the motorway upgrade and
improved road design standards.

5.2.3 Groundwater
During operation, the proposal has a low potential to result in changes in local recharge of
groundwater. This is predominantly due to the rural and natural environment setting of the study
area and because the change in impervious area as a result of the proposal would be minor in
comparison to the large area available for recharge in the catchment.

5.2.4 Acid sulfate soil
The majority of impacts on ASS would be associated with the risks of disturbance during
construction and improper management. Negligible impact from ASS is expected once the
construction phase has been completed and the disturbed areas have been stabilised.
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6 SAFEGUARDS AND MANAGEMENT MEASURES
This section identifies safeguards and management measures to reduce the potential soil and
water impacts associated with the proposed M1 Pacific Motorway widening and replacement
between Tuggerah and Doyalson. These safeguards and management measures are separated
into those required to be addressed in the detailed design phase, the construction and the
operational phase.

6.1 Detailed design Phase
The design of the proposal should seek to minimise impacts on the existing natural overland flows
and the groundwater regimes in and around the proposal corridor by incorporating the existing road
drainage system and the existing footprint of bridges and culverts.
The design should direct road runoff away from SEPP14 wetlands and EECs.
The need for operational water quality management systems should be investigated during the
detailed design. The design should specifically consider protecting sensitive areas including
SEPP14 wetlands, drinking water catchments and sensitive vegetation (EEC).
The project design should incorporate the use of vegetative methods in preference to engineering
structures for protecting sensitive areas wherever practicable.
The need for operational spill containment systems should be investigated during the detailed
design. The design should specifically consider protecting sensitive areas including SEPP14
wetlands, drinking water catchments and sensitive vegetation (EEC).
Water treatment structures should be designed to be accessible for structural and vegetation
maintenance and for removal of sediments. Control structures should be designed to be stable in
the predicted peak flow from the appropriate design storm event.
The proposal design should include appropriate energy dissipaters or other scour prevention
measures, downstream of culverts or other outlet structures, as required to minimise erosion and
scour.
The landscape design should utilise natural design features including existing vegetation, local
plant seed, existing terrain and materials found in the area.
The design should preserve natural ecological systems by maintaining existing stream/system
hydrology through measures including:

 Minimise changes to flows or characteristics of waterways.
 Minimise the alteration of the sub-surface (groundwater) regimes.
 Incorporate road runoff containment and retardation structures in areas where roads interact
with drinking water catchment areas, natural water bodies, environmentally sensitive areas such
as wetlands, endangered flora and fauna habitats and geotechnically sensitive areas.

 Maintain natural drainage lines where possible.
 Avoiding the increase of flood levels.
 Minimise the impact on community and personal assets.
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6.2 Construction phase
6.2.1 Management plans
A Construction Environmental Management Plan (CEMP) and associated sub-plans should be
prepared for all construction and maintenance activities associated with the proposal. The CEMP
should be prepared in accordance with Roads and Maritime guidelines and specification, including,
but not limited to G38, G39 and G40. The CEMP should be supported by a Soil and Water
Management Plan (SWMP).
A qualified soil conservationist should develop the construction phase soil and water management
strategy in accordance with the principles and practises detailed in Managing Urban Stormwater:
Soils and Construction (Landcom, 2004) and in consultation with relevant government agencies
and Council. The soil and water management strategy should be documented within the SWMP.
The SWMP should contain as a minimum the following elements:

 Consideration of appropriate erosion and sediment control during staging of the main widening
and replacement construction works.

 Consideration of appropriate erosion and sediment controls at ancillary sites with particular
consideration of sediment basins at batch plant sites or where significant material processing or
stockpiling will occur.

 Measures to develop, maintain, monitor and improve progressive, site specific Erosion and
Sedimentation Control Plans (ESCPs).

 Identification of site conditions or construction activities that could potentially result in erosion
and associated sediment runoff.

 Methods to minimise potential adverse impacts of construction activities on the water quality
within surrounding waterways.

 Details of specific measures to protect sensitive areas including SEPP14 wetlands, drinking
water catchments and sensitive vegetation (EECs).

 Details of measures to minimise any adverse impacts of sedimentation on the surrounding
environment.

 Details of measures to minimise soil erosion caused by all construction works including clearing,
grubbing and earthworks.

 Details of measures to make site personnel aware of the requirements of this SWMP by
providing information within induction, toolbox and training sessions.

 Details of the roles and responsibilities of personnel responsible for implementing the SWMP.
 Details of measures for the inspection and maintenance of construction phase water treatment
devices and structures.

6.2.2 General water quality measures
 There is to be no release of dirty water into drainage lines and/or waterways.
 Visual monitoring of local water quality (i.e. turbidity, hydrocarbon spills/slicks) is to be
undertaken on a regular basis to identify any potential spills or deficient erosion and sediment
controls.

 Water quality control measures are to be used to prevent any materials (e.g. concrete, grout,
sediment etc.) entering drain inlets or waterways.

 Measures to control pollutants from stormwater and spills should be investigated and
incorporated in the pavement drainage system at locations where it discharges to the receiving
drainage lines.
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 Measures aimed at reducing flow rates during rain events and potential scour should be
incorporated in the design of the pavement drainage system.

 Excess debris on equipment should be removed using hand tools. If wash down is required,
potable water should be used.

 Containment structures or materials should be used to capture / filter water used in wash down.

6.2.3 General erosion and sediment controls
 Erosion and sediment control measures are to be implemented and maintained to:


Prevent sediment moving off-site and sediment laden water entering any water course,
drainage lines, or drain inlets.



Reduce water velocity and capture sediment on site.



Minimise the amount of material transported from site to surrounding pavement
surfaces.



Divert clean water around the site.
(in accordance with Managing Urban Stormwater: Soils and Construction (Landcom,
2004)).

 Erosion and sedimentation controls are to be checked and maintained on a regular basis
(including clearing of sediment from behind barriers) and records kept and provided on request.

 Erosion and sediment control measures are not to be removed until the works are complete and
areas are stabilised.

 Work areas are to be stabilised progressively during the works.
 Vegetation clearing and grubbing should be staged in order to maintain as much natural
vegetation as possible during construction.

 Disturbed areas should be re-vegetated progressively during construction.

6.2.4 Wyong River specific measures
The proposal necessitates construction activities in the Wyong River catchment above the Wyong
River Weir. These sensitive receiving waters require comprehensive environmental protection.
Sediment and erosion management between CH 87,700 to 88,400 (Figure 5) should be developed
by a qualified soil conservationist and should be in accordance with Managing Urban Stormwater:
Soils and Construction (Landcom, 2004).
Measures to protect water quality in the Wyong River Catchment should include consideration of
sediment source control techniques including minimising the area disturbed, the erection of silt
fencing, placement of hay bales, sediment basins, temporary diversion berms or other similar
erosion control measures.
Scour protection measures in the detailed design should be scheduled to be installed as early as
practical during the construction.

6.2.4.1

Porters Creek specific measures

The proposal necessitates construction activities in the Porters Creek catchment which includes
areas of mapped SEPP 14 land and sensitive vegetation. These sensitive receiving environments
require comprehensive environmental protection. Sediment and erosion management around
SEPP14 wetlands and EECs should be developed by a qualified soil conservationist and should be
in accordance with Managing Urban Stormwater: Soils and Construction (Landcom, 2004).
Measures to protect water quality in the Porters Creek Catchment should include consideration of
sediment source control techniques including minimising the area disturbed, the erection of silt
fencing, placement of hay bales, sediment basins, temporary diversion berms or other similar
erosion control measures.
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6.2.5 Contaminated lands
To comply with the Contaminated Land Management Act 1997 and relevant EPA Guidelines in
relation to disturbance or treatment of potentially contaminated land, a Contaminated Land
Management Plan must be prepared as part of the CEMP for any areas of the construction site and
the other areas affected by the contractor's work which are identified as contaminated land or any
land contamination caused by the proposal. The Contaminated Land Management Plan should
details the procedures to:

 Identify potentially contaminated land by monitoring for:
 Discolouration or staining of soil.
 Bare soil patches both on-site, and off-site adjacent to site boundary.
 Visible signs of plant stress.
 Presence of drums or other waste material.
 Presence of stockpiles or fill material.
 Odours.
 Investigate potentially contaminated land to determine the concentration and type of
contaminants and the extent of contamination. This should include investigation of the areas of
concern identified in Section 3.2, where the proposal interacts with this land.

 Protect the environment by implementing control measures to divert surface runoff away from
the contaminated land.

 Capture and manage any surface runoff contaminated by exposure to the contaminated land.
 Assess the requirement to notify relevant Authorities, including the EPA.
 Manage the remediation and subsequent validation of the contaminated land, including any
certification required.
Excavated material that is not suitable for on-site reuse or recycling, such as contaminated material
should be transported to a site that may legally accept that material for reuse or disposal. Soils
leaving the site should be waste classified so that correct resource recovery and or off-site disposal
occur.
An Asbestos Management Plan would be developed for the construction of the proposal, in
accordance with the Guidelines for the Assessment, Remediation and Management of Asbestos
Contaminated Sites in Western Australia (Western Australia Department of Health, 2009).
If previously unidentified asbestos contamination is discovered during construction, work in the
affected area must cease immediately, and an investigation must be undertaken and report
prepared to determine the nature, extent and degree of the asbestos contamination. The level of
reporting must be appropriate for the identified contamination in accordance with Guidelines for
Consultants Reporting on Contaminated Sites (OEH, 2011), any relevant WorkCover Guidelines
and include the proposed methodology for the remediation of the asbestos contamination.
Remediation activities must not take place until receipt of the investigation report by occupational
health professional.
Works may only recommence upon receipt of a validation report from a suitably qualified
contamination specialist that the remediation activities have been undertaken in accordance with
the investigation report and remediation methodology.
Where excavated material cannot be classified as virgin excavated natural material, it would need
to be classified and disposed of (when it cannot be re-used) to an appropriately licensed landfill in
accordance with the Waste Classification Guidelines – Part 1: Classifying Waste (DECCW, 2009)
and Part 2: Immobilisation of Waste (DECC, 2008).
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A classification system should be used to control the excavation, stockpiling and disposal of all
potentially contaminated materials. Soils should be classified in-situ prior to excavation or when
stockpiled during excavation, depending on available time and room for stockpile areas. Any
unexpected finds should follow the same procedures.
Bulk project waste (e.g. fill) sent to a site not owned by the Roads and Maritime Services
(excluding Office and Environment and Heritage licensed landfills) for land disposal is to have prior
formal written approval from the landowner, in accordance with RTA Environmental Direction No.
20 – Legal Off-site disposal of Bulk RTA Project Wastes.

6.2.5.1

Ancillary Sites

Bulk stockpiles of materials or storage of fuels or chemicals should be located greater than 100
metres from any watercourse or mapped SEPP 14 wetland.
Vehicles and machinery should be properly maintained to minimise the risk of fuel/oil leaks.
All fuels, chemicals and hazardous liquids should be stored within impervious bunded areas in
accordance with Australian Standards and EPA Guidelines.

6.2.6 Groundwater
Groundwater encountered during the construction of the proposal would be managed and disposed
of in accordance with OEH requirements, including the Waste Classification Guidelines (DECCW,
2009).
Requirements for the management and disposal of groundwater waste should be included in the
SWMP.

6.2.7 Acid sulfate soil
Potential or actual acid sulphate soils are to be managed in accordance with the RTA’s Guidance
for the Management of Acid Sulphate Materials 2005.
If any of the following unexpected geological conditions are identified during construction then a
more comprehensive assessment of the presence of ASS should be prepared:

 Sediments of recent (Holocene) geological age.
 Soil horizons not more than five metres above AHD.
 Marine or estuarine settings.

6.3 Operational phase
An operational environmental management plan should be prepared to include incident response
procedures for dealing with accidental contaminant spills in the proposal area. Maintenance plans
and schedules should be reviewed and updated at regular intervals.
Any spill control basins included in the proposal should be inspected and maintained regularly.
Any water quality control systems included in the proposal should be inspected and maintained
regularly.
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APPENDIX A – SOIL CONTAMINATION ANALYSIS
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