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Glossary 
 

Term Definition 
CEMP Construction Environmental Management Plan 
Centennial 
Mandalong 

Centennial Mandalong Pty Limited 

Centennial 
Environmental 
Representative 

A suitably qualified and experienced person employed by Centennial Coal for 
the duration of construction. The principal point of advice in relation to all 
questions and complaints concerning environmental performance. 

CESCMSP Construction Erosion and Sediment Control Management Sub-Plan. 
Construction Zone Area at the proposed intersection of Mandalong Road and the Access Road as 

well as the MSSS and Access Road. 
DP&E Department of Planning and Environment 
DPI Department of Primary Industries (including Agriculture NSW, Office of 

Agricultural Sustainability and Food Security, Biosecurity NSW, Fisheries NSW, 
Land and Natural Resources, and Water, and NSW Food Authority) 

DoE Commonwealth Department of Environment 
DRE The Resources and Energy Division of the NSW Department of Primary Industry 
EIS Environmental Impact Statement. 
EMS Environmental Management Strategy. 
Environmental 
aspect 

Defined by AS/NZS ISO 14001: 2015 as an element of an organisation’s 
activities, produces or services that can interact with the environment. 

Environmental 
impact 

Defined by AS/NZS ISO 14001: 2015 as any change to the environment, 
whether adverse or beneficial, wholly or partially resulting from an 
organisation’s environmental aspects.  

Environmental 
incident 

An unexpected event that has, or has the potential to, cause harm to the 
environment and requires some action to minimise the impact or restore the 
environment. 

Environmental 
objective 

Defined by AS/NZS ISO 14001: 2015 as an overall environmental goal, 
consistent with the Environmental policy, that an organisation sets itself to 
achieve.   

Environmental 
policy 

A written statement outlining an organisation’s intention and principles for 
environmental performance. 

Environmental 
target 

Defined by AS/NZS ISO 14001: 2015 as a detailed performance requirement, 
applicable to the organisation or parts thereof, that arises from the 
environmental objectives and that needs to be set and met in order to achieve 
those objectives. 

EP&A Act Environmental Planning and Assessment Act 1979 
EPA NSW Environment Protection Authority 
EPBC Act Commonwealth Environment Protection & Biodiversity Conservation Act 1999 
EPL Environment Protection Licence 
HLLS Hunter Local Land Services 
MSSS and Access 
Road 

Mandalong South Surface Site and Access Road. 

Non-compliance Failure to comply with the requirements of the development consent or any 
applicable license, permit or legal requirement. 
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Term Definition 
Non-conformance Failure to conform to the requirements of the Project system documentation 

including this CEMP or supporting documents. 
NPW Act NSW National Parks & Wildlife Act 1974 
OEH NSW Office of Environment and Heritage 
Project The Mandalong Southern Extension Project as described in the Project’s 

Environmental Impact Statement (GSS Environmental, September 2013). 
SSD State Significant Development, as defined in the Instrument of Approval. 
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1. Introduction 

1.1 Purpose 
This Construction Erosion and Sediment Control Management Sub-Plan (CESCMSP) details the 
requirements for management of erosion and sediment impacts during construction of the 
Mandalong South Surface Site (MSSS) and Access Road, as part of the Centennial Southern 
Extension Project (the Project). This CESCMSP is a management sub-plan of the Construction 
Environmental Management Plan (CEMP) for the Project, developed to comply with the 
requirements of the Development Consent (SSD-5144) and the EIS Statement of Commitments 
(GSS Environmental, September 2013).  

The purpose of this CESCMSP is to provide a structured approach to the management of erosion 
during construction of the Project. In particular, this CESCMSP: 

• Describes mitigation measures and controls to be applied on-site to avoid or minimise 
impacts to soil and water during construction; 

• Provides mechanisms for compliance with applicable policies, approvals, licences, permits, 
and legislation; 

• Describes the soil and water management related roles and responsibilities of all Project 
personnel; 

• States objectives and targets for the management of soil and water impacts during 
construction; and 

• Outlines a monitoring and reporting regime to check the adequacy of soil and water 
management controls as they are implemented during construction. 

1.2 Consultation 
There is no specific requirement within the Project’s Development Consent for this CESCMSP to be 
developed in consultation with regulatory agencies. Nonetheless, this document has been provided 
to the Department of Planning and Environment (DP&E) for comment. Any requested amendments 
to this document from DP&E will be incorporated into subsequent revisions to ensure Project 
documentation meets regulator expectations.  

1.3 Distribution 
This CESCMSP is available to all Project personnel via the Project document control management 
system. An electronic copy can also be found on the Centennial Coal - Mandalong website 
(http://www.centennialcoal.com.au/Operations/OperationsList/Mandalong.aspx). The document is 
uncontrolled when printed. One controlled hard copy of this document will be maintained by the 
Centennial Environmental Representative at the Project’s main site office. Registered copies 
(including updated versions) will be distributed via the Project document management system to: 

• Centennial’s Project Manager; 

• Centennial’s Environmental Representative; 

• Principal Contractor’s Project Manager; 

•  Principal Contractor’s Construction Manager; and 
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•  Principal Contractor’s Environmental Manager. 

1.4 Revision 
A document review process ensures that the Project’s environmental management documents are 
updated as appropriate for the specific works that are occurring on-site. Should the document 
review process identify any issues or items within this document that are either redundant or in 
need of updating, it is the responsibility of the Centennial Environmental Representative to update 
any documents as necessary. Where the Centennial Environmental Representative deems it 
necessary, the amended document will also be provided to relevant stakeholders for review and 
comment and/or forwarded to the Secretary of DP&E for information. Revised versions of the 
CEMP will be made available through the processes described in Section 1.3. 

Key events that may trigger a requirement to review, and if necessary, revise this CESCMSP include: 

• Changes to the detailed design for construction of the MSSS and Access Road; 

• Changes to the construction methodology; 

• Changes to relevant legislation; 

• Non-conformances, incidents or non-compliances as identified through monitoring, 
inspections and auditing; and 

• Relevant modifications to the Development Consent, Environment Protection Licence (EPL), 
Mining Lease (ML), or other relevant lease, licence or approval. 

The CSWMP review process is described in further detail in Section 4.   

1.5 Project Description 
A description of the existing operations at Mandalong Mine and the Project is provided in Section 2 
of the CEMP.  

1.6 Environmental Management Plan Context 
Environmental management during construction of the Project is addressed in the CEMP. This 
CESCMSP forms part of the Project’s environmental management framework. It is one of many 
integrated management plans and monitoring programs that have been developed to support the 
overriding CEMP. The mitigation and management measures identified in this document will be 
implemented during construction of the MSSS and Access Road. 

1.6.1 Development Consent Requirements and EIS Commitments 
Requirements for the management of soil and water during construction of the MSSS and Access 
Road are driven by conditions of Centennial’s Development Consent (SSD-5114) and management 
commitments made in the EIS Statement of Commitments (GSS Environmental, 2013). These 
requirements are set out in Table 1 below, together with reference to where each one is addressed. 

  

 
2 



Construction Erosion and Sediment Control Management Sub-Plan  
 

Table 1 – Relevant Development Consent Conditions and EIS Commitments 

Source Requirement Section 
Addressed 

Development 
Consent 
Schedule 3 
Condition 13 

Unless an EPL authorises otherwise, the Applicant: shall 
comply with Section 120 of the POEO Act 

This CESCMSP 

Development 
Consent 
Schedule 3 
Condition 16 

The Applicant shall comply with the performance measures in 
Table 4, the satisfaction of the Secretary. 

 

Section 2.3  
 

Statement of 
Commitments 

Six months prior to the commencement of construction 
activities at the Mandalong South Surface Site, Centennial 
Mandalong will develop a Construction Environmental 
Management Plan for the construction phase of the 
Mandalong South Surface Site and Access Road. The 
Construction Management Plan will ensure: 

CEMP and this 
CSWMPS 

 • That material stockpiles are established within already 
disturbed areas and not within areas of retained 
vegetation. 

Section 2.3.2 

 • Appropriate topsoil management, including: 
- Topsoil will be maintained in a slightly moist condition 

during stripping, and material will not be stripped in 
either an excessively dry or wet condition. 

 
Section 2.3.1 

 - Stripping will be timed to take place in unison with 
any vegetation clearing activity. If planning to mix 
groundcover/grass with the soil (i.e. not removing 
groundcover prior to soil stripping), a weed 
assessment will be undertaken prior to stripping. 

Section 2.3.1 

 - Where possible, grading or pushing soil into windrows 
with graders or dozers for later collection will be 
undertaken as a preferential less aggressive soil 
handling system. 

Section 2.3.1 
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Source Requirement Section 
Addressed 

 - If long-term stockpiling is planned (i.e. greater than 
three months), the stockpiles will be seeded and 
fertilised as soon as possible. An annual cover crop 
species that produces sterile florets or seeds will be 
sown. A rapid growing and health annual pasture 
sward will provide sufficient competition to minimise 
the emergence of undesirable weed species. The 
annual pasture species will not persist in the 
rehabilitation areas, however will provide sufficient 
competition for emerging weed species and enhance 
the desirable micro-organism activity in the soil. 

Section 2.3.2 

 - Prior to re-spreading stockpiled topsoil, an 
assessment of weed infestation on stockpiles will be 
undertaken to determine if individual stockpiles 
require herbicide application and / or “scalping” of 
weed species prior to topsoil spreading. 

Section 2.3.2 

Statement of 
Commitments 

Centennial Mandalong will incorporate soil stripping. 
Handling, stockpiling and transportation management 
activities into the Construction Environmental Management 
Plan for the Mandalong South Surface Site. 

This CESCMSP 
and the CEMP 

Statement of 
Commitments 

Centennial Mandalong will ensure that soils in the Wyong Soil 
Landscape Unit are not disturbed as a result of construction 
activities as that they do not pose a risk to Acid Sulphate Soil 
mobilisation. 

This CESCMSP 

Statement of 
Commitments 

During construction of the Mandalong South Surface Site, 
Centennial Mandalong will develop and maintain a soil 
inventory to keep track of topsoil materials available for 
planned rehabilitation activities. 

Section 2.3.2 

 

1.6.2 Relevant Legislation 
The management measures outlined within the CSWMP have been developed to achieve compliance 
with the following relevant legislation:  
• Environmental Planning and Assessment Act 1979 (EP&A Act) and regs; 
• Protection of the Environment Operations Act 1997 (POEO Act) and regs; 
• Water Management Act 2000 (WM Act); 
• Fisheries Management Act 1994 (FM Act); 
• Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act); and 
• Water Act 1912 (Water Act). 

1.6.3 Guidelines 
The following guidelines have been consulted during development of this CSWMP: 
 Landcom (Blue Book) (2004) Soils and Construction, Managing Urban Stormwater, Volume 1, 

4th Edition; 
 Landcom (Blue Book) (2004) Soils and Construction, Managing Urban Stormwater, Volume 2D 

Main Road Construction, 4th Edition; and 
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 Landcom (Blue Book) (2004) Soils and Construction, Managing Urban Stormwater, Volume 2E 
Mines and Quarries, 4th Edition. 

1.7 Objectives and Targets 
The objectives and targets listed in Table 2 have been established by Centennial Mandalong for the 
management of soil and water impacts during construction of the Project. 

Table 2 – Objectives and Targets for Soil and Water Management during Construction 

Objective Target 
Maintain compliance with the Development 
Consent, Statement of Commitments, 
Environment Protection Licence and other 
relevant legislation for the duration of the 
construction programme. 

No non-compliances recorded for the duration of 
construction. 

No pollution or siltation of aquatic 
ecosystems, wetlands, endangered 
ecological communities or threatened 
species habitat. 

No reported pollution incidents during construction. 
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2. Implementation 

2.1 Risk Assessment 
All construction and operational processes undertaken at Centennial Mandalong operations are 
subject to the risk assessment process prior to implementation. Potential environmental impacts 
are considered as part of all risk assessments utilising the Stature Risk Assessment Program. This 
management plan has been developed in response to the risks identified during the Project risk 
assessment, as detailed in Appendix O of the CEMP. Centennial Mandalong will conduct an annual 
review of the Project risk assessment and update this management plan as required in response to 
changes to any sediment and erosion related aspects or impacts. 

2.2 Baseline Data 
Key soil and features within the Project Area for the Project, as identified in the Water 
Management Impact Assessment (GHD, 2013) and Soil and Land Capability Assessment for the 
Project EIS (GSSE, 2013a), are summarized in the following sub-sections. 

2.2.1 Topography 
The topography of the locality of the MSSS and Access Road is diverse ranging from areas of rolling 
to steep hills (20 and 60% slope gradient), undulating rolling hills (15 % slope gradient), gently 
undulating rises to rolling hills (20% slope gradients) and level to gently undulating narrow to 
moderately broad dissected alluvial plan (less than 3% slope gradient). 

The area covered by the MSSS and Access Road is described as being well-vegetated land that 
occupies relatively high ground, with a significant portion of the site located on a prominent ridge 
line. 

2.2.2 Soil and Land Capability 
The soil landscape units are described as ‘areas of land that have recognisable and specific 
topographies and soils that can be presented on maps and described by concise statements’ (GSSE, 
2013a). The soil landscape units that occur within the Project Area and representative soil type are 
outlined in Table 3 and illustrated on Figure 1. 
 

Table 3 – Soil Landscapes and Soil Types 

Soil 
Landscape 

Representative 
ASC Name 

Limitations Area 
(ha) 

Mandalong Magnesic – 
Natric, Brown 
Kurosol 

Mass movement hazards, steep slopes, 
erosion hazards and foundation hazards. 
Soils have low wet bearing strength, can 
be acidic, sodic and have low fertility. 

2,046 

Woodbury’s 
Bridge 

Magnesic – 
Natric, Brown 
Kurosol 

Extreme erosion hazard, high 
foundation hazard, seasonal 
waterlogging (localised) and acidic soils 
of low fertility with high erodibility and 
low wet-bearing strength.   

580 

Gorokan Mesonatric, 
Brown Sodosol 

Very high erosion hazard, foundation 
hazard (localised), seasonal 
waterlogging, hardsetting, strong acidic, 

1,251 
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low fertility, plastic and impermeable 
soils 

Yarramalong Yellow Sodosol Flooding, foundation hazards, seasonal 
waterlogging, stream bank erosion and 
low fertility. 

97 
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Figure 1: Soil Landscapes and Representative Soil Types (GSSE, 2013) 

 

2.2.3 Acid Sulphate Soil 
Soil testing undertaken by GSSE (2013a) identified that the Project soils are generally acidic and that 
the level of acidity varies with depth. Topsoils were found to be generally moderately acidic and 
subsoils strongly acidic. The soils were found to represent moderate capability land in relation to soil 
acidification hazard.  
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2.2.4 Contaminated Soil 
The environmental risk assessment undertaken during the Environmental Assessment process did 
not identify any contaminated land as a potential hazard.  

2.2.5 Rainfall and Design Parameters 
The rainfall figures in Table 4 and the site hydrology and soil characteristics in Table 5 the 
parameters that will need to be used during construction for the development of specific soil and 
water management measures in accordance with the requirements of this CESCMSP. 

Table 4 – Monthly Average Rainfall 

Co
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nd
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e)
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ta

tio
n 

Ja
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Fe
b 

M
ar

 

Ap
r 

M
ay

 

Ju
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Ju
l 

Au
g 

Se
pt

 

O
ct

 

N
ov

 

De
c 

An
nu

al
 

Mean 
Rainfall 
(mm) 

111.0 132.8 125.5 119.8 97.2 101.5 67.9 60.0 58.6 67.5 81.1 98.7 1134.8 

 

Table 5 – Site hydrology and soil characteristics 

Aspect Description 
Catchment Lake Macquarie and Wyong River catchments 

Hydrological flow 
Morans Creek, Wyee Creek and Mannering Creek flowing to Lake 
Macquarie, and Buttonderry Creek and Jilliby Jilliby Creek flowing to the 
Wyong River 

Acid Sulfate Soils and Salinity Moderately to strongly acidic soils 
5-day, 85th percentile rainfall 
event 

43.2 mm (Wyong) Blue Book Vol. 1, Table 6.3a 

Design Rainfall (for ERSED 
Controls) 

5 days 

Rainfall erosivity factor (R-
factor) 

2500 - Blue Book Rainfall erosivity maps 

Soil erodibility factor (K-Factor) 

Woodbury’s Bridge = 0.022 
Mandalong = 0.052 
Watagan = 0.019 
Gorokan = 0.041 
Yarramalong = 0.048 
Blue Book Vol. 2 Appendix C 

Erosion Control Practice (P-
Factor) 

1.3 (assume compacted and smooth surface) 

Slope length (Ls) Variable grades and slope lengths 
Potential Erosion Hazard Low to high - Blue Book Vol. 1, Figure 4.6 

Soil Hydrologic Group C/D 
Blue Book Vol. 2 Appendix C 

Soil Dispersion Soils in the project area are known to be potentially dispersive in 
particular the Wyong soil unit. 

 
For concentrated flow environments erosion protection must be employed when the maximum 
permissible velocity of the soil is exceeded.  
Table 6 shows the maximum permissible velocities for various soil types within the project site. 
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Table 6 – Maximum allowable velocity 

Soil description Allowable velocity Within Project Area 
Extremely erodible soils 0.3m/s No 

Sandy soils 0.45m/s Yes 
Highly erodible soils 0.4 to 0.5m/s Yes 

Sandy loam soils 0.5m/s No 
Moderately erodible soils 0.6m/s Yes 

Silty loam soils 0.6m/s Yes 
Low erodible soils 0.7m/s No 

Firm loam soils 0.7m/s No 
Stiff clay very colloidal soils 1.1m/s No 
 

2.2.6 Waterways and Sensitive Environments 
The Project is located predominantly within the catchment of Lake Macquarie, with the southern 
portion within the Wyong River catchment. The Southern Extension Area intersects five sub-
catchment areas, these being Morans Creek, Wyee Creek and Mannering Creek flowing to Lake 
Macquarie, and Buttonderry Creek and Jilliby Jilliby Creek flowing to the Wyong River. Each of 
these creeks are characterised, according to the Strahler ordering system, as third order 
watercourses.  

The MSSS and Access Road are entirely within the Morans Creek Catchment (see Figure 2 below).  

As reported by Umwelt (2013), the water sampled from downstream of the MSSS and Access Road 
was generally slightly acidic and had EC levels typical of a freshwater creek (based on 50th 
percentile levels). The reported water quality of Moran’s Creek is shown in Table 7. Sampling 
locations are shown on Figure 2. 

Table 7 – Water Quality of Receiving Environment – Morans Creek (Umwelt, 2013) 

Parameter Units Percentile Upstream** 
(Sampling Pt 11) 

Downstream 
(Sampling Pt 3) 

Downstream 
(Sampling Pt 6) 

pH pH 
Units 

20th 6.3 - - 
50th 6.6 6.5 6.5 
80th 6.8 7.0 7.2 

Electrical 
Conductivity 

µS/cm 50th 504 428 465 
80th 801 805 768 

Total Suspended 
Solids 

mg/L 50th 15 5 12 
80th 44 27 99 

Turbidity NTU 50th 39 23 26 
80th 56 58 46 

Oil and Grease mg/L 50th 5 2 2 
80th 5 2 5 

Nutrients 
Ammonia as N mg/L 50th 0.1* 0.02* - 

80th 0.1* 0.128* - 
Total Nitrogen mg/L 50th - - - 

Total 
Phosphorous 

mg/L 80th - - - 

Dissolved Metals 
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Parameter Units Percentile Upstream** 
(Sampling Pt 11) 

Downstream 
(Sampling Pt 3) 

Downstream 
(Sampling Pt 6) 

Aluminium mg/L 50th - - - 
80th - - - 

Arsenic mg/L 50th 0.001* 0.001* - 
80th 0.001* 0.002* - 

Boron mg/L 50th 0.07* 0.05* - 
80th 0.07* 0.068* - 

Cadmium mg/L 50th 0.0001* 0.0001* - 
80th 0.0001* 0.0001* - 

Chromium mg/L 50th - - - 
80th - - - 

Copper mg/L 50th 0.001* 0.002* - 
80th 0.001* 0.009* - 

Iron mg/L 50th 1.78* 1.89* - 
80th 2.59* 2.637* - 

Lead mg/L 50th 0.001* 0.001* - 
80th 0.001* 0.001* - 

Manganese mg/L 50th 0.185* 0.215* - 
80th 1.217* 0.484* - 

Mercury mg/L 50th 0.0001* 0.0001* - 
80th 0.0001* 0.0001* - 

Nickel mg/L 50th - - - 
80th - - - 

Selenium mg/L 50th 0.01* 0.01* - 
80th 0.01* 0.01* - 

Silver mg/L 50th 0.001* 0.001* - 
80th 0.001* 0.001* - 

Zinc mg/L 50th 0.006* 0.006* - 
80th 0.006* 0.008* - 

 Total Metals 
Aluminium mg/L 50th - - - 

80th - - - 
Arsenic mg/L 50th 0.002* 0.002* - 

80th 0.003* 0.002* - 
Boron mg/L 50th 0.05* 0.05* - 

80th 0.05* 0.068* - 
Cadmium mg/L 50th 0.0001* 0.0001* - 

80th 0.0001* 0.0001* - 
Chromium mg/L 50th - - - 

80th - - - 
Copper mg/L 50th 0.002* 0.003* - 

80th 0.003* 0.009* - 
Iron mg/L 50th 6.86* 4.035* - 

80th 7.93 4.751* - 
Lead mg/L 50th 0.001* 0.001* - 

80th 0.002* 0.001* - 
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Parameter Units Percentile Upstream** 
(Sampling Pt 11) 

Downstream 
(Sampling Pt 3) 

Downstream 
(Sampling Pt 6) 

Manganese mg/L 50th 1.05* 0.443* - 
80th 1.44* 0.61* - 

Mercury mg/L 50th 0.0001* 0.0001* - 
80th 0.0001* 0.0001* - 

Nickel mg/L 50th - - - 
80th - - - 

Selenium mg/L 50th 0.01* 0.01* - 
80th 0.01* 0.01* - 

Silver mg/L 50th 0.001* 0.001* - 
80th 0.001* 0.001* - 

Zinc mg/L 50th 0.011* 0.006* - 
80th 0.012* 0.008* - 

Notes:  
*limited data – analytes where either the monitoring period or frequency was identified as potentially limited. 
** whilst the monitoring point is referred to as ‘Upstream’, it is still located downstream of the MSSS and 
Access Road (refer to Figure 2). 
 

Reported total suspended solids (TSS) concentrations at the downstream monitoring locations 
were consistent with corresponding upstream locations. Exceedances were most common in data 
from monitoring of downstream at SW012. 

The concentrations of total dissolved solids (TDS) and TSS are generally within the Australian and 
New Zealand Environment Conservation Council (ANZECC) default trigger values, while turbidity 
values regularly exceed the default trigger value for a freshwater creek. 
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Figure 2: Watercourses, catchment and sampling points 
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2.2.7 Groundwater 
Groundwater in the Project area is generally low yielding and predominantly within the Quaternary 
alluvium, weathered and/or fractured sandstone and coal seams. The alluvium forms an 
unconfined shallow aquifer with a water table typically ranging in depth from less than 1 metre and 
up to about 3 metres below ground level, with an aquifer thickness of less than 20 metres. The 
alluvial groundwater is moderately acidic to slightly alkaline, brackish to saline, extremely hard and 
of sodium chloride type.  

The proposed Access Road will overlay Morans Creek alluvium at the Mandalong Road end. There 
are no substantial cuttings proposed along the alignment within the existing cleared area and, 
considering that the depth to groundwater is typically greater than 2 metres in this area (based on 
monitoring data for bore MSGW04A), it is considered unlikely that there will be interception of 
alluvial groundwater during construction (GHD 2013a). 

While some cuttings are proposed along the alignment of the Access Road at the southern end 
within the existing forested area, they are not expected to intercept fractured rock groundwater 
sources due to the relatively high elevation of the proposed earthworks in this area (GHD 2013a).  
In addition, the alignment of the access road will not intercept potential Groundwater Dependant 
Ecosystems GDEs. 

2.2.8 Impact Assessment Findings 
Surface Water Impacts 
The MSSS and Access Road is a new site and under existing conditions only natural waterway flows 
are evident. In terms of hydrology, the most significant change will be as a result of changes to the 
ground surface that will increase impervious areas and establish drainage infrastructure. This change 
has the potential to increase the peak rate and volume of surface runoff.  

A sedimentation dam will be constructed in the southwest part of the MSSS to collect surface runoff 
from the entire MSSS. 

Overflows from the proposed sedimentation dam will be limited through the installation of a pump 
station to transfer surface water to the Cooranbong underground workings to be then managed via 
the mine dewatering system. The pump will be sized such that no overflow from the dam occurs 
during the 20 year ARI rainfall event (using the critical storm duration which is equal to six hours). 

Soil Impacts 
The MSSS and Access Road will require earthworks and disturb large areas of soil during 
construction. Construction activities in the Gorokan and Woodbury's Bridge soil types areas will 
need to be appropriately managed to minimise the generation of sediment and dirty water. 

2.2.9 Assessment of Erosion Risk 
Erosion Risk Assessment Methodology 
An erosion risk assessment has been undertaken using the following parameters: 

• Slope steepness; 
• Soil dispersion; 
• Duration of disturbance (approximate 14 months’ construction period); 
• Estimated soil loss, 
• Rainfall erosivity; and 
• The sensitivity of receiving waters to turbidity levels. 
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The erosion risk assessment demonstrates that erosion risk can be mitigated with appropriate 
controls. 

2.3 Environmental Management Activities and Controls 
This CESCMSP addresses each of the management controls applicable to the construction of the 
MSSS and Access Road. Key activities and controls relevant to the managing the Project’s impacts 
on soil and water are described in the following sub-sections. 

2.3.1 Topsoil stripping 
The soils within the Southern Extension Area are largely consistent texture contrast soils with high 
acidity and often sodic characteristics in the subsoil (GSSE 2013a). As recommended by GSSE 
(2013a), these soils will be stripped prior to significant surface disturbance, and then later re-
spread in focused rehabilitation efforts. 

The topsoils are generally suitable to facilitate germination, and appropriate management of this 
soil through amelioration (such as treatment with gypsum or lime) will provide an acceptable and 
stable medium for revegetation (GSSE 2013a). Whilst topsoil structure is generally poor, the 
material may be stripped and reused in rehabilitation provided appropriate erosion and sediment 
controls are in place. 

As recommended by GSSE (2013a), the topsoil will be stripped to the depths listed in Table 8. 

Table 8 – Soil stripping depth 

Soil Type Soil Stripping Depth (cm) 

No. Name Type 

3 Mandalong Natric, Brown Kurosol 0 to 50 

5 Gorokan Mesonatric, Brown Sodosol 0 to 30 

7 Yarramalong Yellow Sodosol 0 to 15 
Note: refer to Figure 1 for mapped soil type distributions. 

2.3.2 Stockpile management 

Where soil stockpiling is required, the following handling techniques will be adopted to prevent 
excessive soil deterioration: 

• Topsoil will be maintained in a slightly moist condition during stripping, and material will not 
be stripped in either an excessively dry or wet condition; 

• Stripping will be timed to take place in unison with any vegetation clearing activity. If 
planning to mix groundcover/grass with the soil (i.e. not removing groundcover prior to soil 
stripping), a weed assessment will be undertaken prior to stripping; 

• Where possible, grading or pushing soil into windrows with graders or dozers for later 
collection will be undertaken as a preferential less aggressive soil handling systems; 

• The surface of soil stockpiles will be left coarsely structured (as much as possible) in order to 
promote infiltration and minimise erosion until vegetation is established, and to prevent 
anaerobic zones forming; 

• Topsoil stockpiles will generally be maintained no higher than 3 metres; 
• If long-term stockpiling is planned (i.e. greater than three months), the stockpiles will be 

seeded and fertilised as soon as possible. An annual cover crop species that produces sterile 
florets or seeds will be sown. A rapid growing and healthy annual pasture sward will provide 
sufficient competition to minimise the emergence of undesirable weed species. The annual 
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pasture species will not persist in the rehabilitation areas, however will provide sufficient 
competition for emerging weed species and enhance the desirable micro-organism activity 
in the soil; 

• Prior to re-spreading stockpiled topsoil, an assessment of weed infestation on stockpiles will 
be undertaken to determine if individual stockpiles require herbicide application and / or 
‘scalping’ of weed species prior to topsoil spreading; and 

• An inventory of available soil will be maintained by the Contractor’s Environmental Manager 
to keep track of topsoil materials available for planned rehabilitation activities. 

2.3.3 Soil re-spreading  
Soil will be re-spread directly onto stripped areas where practical. As recommended by GSSE 
(2013a), topsoil will be spread, treated with fertiliser and seeded in one consecutive operation, 
where possible, to reduce the potential for topsoil loss to wind and water erosion. Soil will be re-
spread to the approximate depth from which it was stripped. 

Thorough seedbed preparation will be undertaken to ensure optimum establishment and growth 
of vegetation. All topsoiled areas will be lightly contour ripped (after topsoil spreading) and, where 
possible, when the soil is moist and immediately prior to sowing. If required, the re-spread topsoil 
surface will be scarified prior to, or during seeding, to reduce run-off and increase infiltration. 

2.3.4 Extent and duration of land disturbance 
A Land Disturbance Permit system (Appendix L of the CEMP) will be implemented to ensure that 
vegetation clearing and land disturbance is controlled. The area covered by the Land Disturbance 
Permit will be inspected prior to disturbance to ensure that necessary drainage, erosion and 
sediment controls are planned and implemented as required. 

2.3.5 Control of water movement 
The Access Road and associated tracks will be designed and constructed to avoid the concentration 
of flow where possible. The roads will have a crowned profile in most instances with infall and outfall 
drainage only where absolutely necessary. 
 
Drains will be lined (generally rock) where flow velocities exceed the maximum permissible velocity 
of the soil (refer to Table 6 ). Permanent clean water diversions will be designed, constructed and 
maintained to withstand a 1 in 100 year average recurrence interval (ARI) rainfall event.  
 
A clean water diversion drain will be constructed along the eastern perimeter of the MSSS (see 
Figure 3); to divert clean water runoff from upstream vegetated areas around the site and into the 
Morans Creek catchment. The diversion drain will be designed with the capacity to cater for the 
peak 100 year ARI rainfall event. The drain will also be constructed and lined such that it is stable 
under these conditions. 
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Figure 3: MSSS Surface Water Management System 
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2.3.6 Minimisation of soil erosion 
The following types of erosion have the potential to occur during construction: 

• Raindrop splash erosion; 
• Sheet erosion; 
• Rill erosion; 
• Gully erosion; 
• Chemical erosion (dispersion); and 
• Creek bed and bank erosion 

Raindrop splash erosion is most effectively controlled by providing soil surface cover.  This will be 
achieved by: 

• Minimising the extent and duration of soil disturbance; 

• Retaining vegetation on site; and 

• Progressively rehabilitating disturbed areas where possible. 

Rill erosion is effectively controlled by minimising slope length and gradient. This will be achieved by: 

• Reducing slope gradient and length; 

• Avoiding disturbance to dispersive soils; 

• Treating dispersive soils with gypsum; and 

• Progressively revegetating disturbed areas. 

Gully erosion is effectively controlled by minimising the concentration of flow and slowing flow 
velocity.  This will be achieved by: 

• Encouraging sheet flow where possible; 

• Using trapezoidal shape, low gradient mitre drains on roads and tracks; 

• Lining drains where flow velocities exceed the maximum permissible velocity of the soil 
(temporary and permanent); 

• Avoiding disturbance to dispersive soils; and 

Chemical erosion is effectively controlled by minimising the disturbance of dispersive soils and 
maintaining sheet flow conditions.  This will be achieved by: 

• Avoiding the concentration of flow where dispersive soils are present; 

• Avoid ponding water on areas of dispersive soil; 

• Avoiding disturbance of dispersive soils; and 

Energy dissipaters will be used at the outlets of drains to reduce flow velocities to less than the 
maximum permissible velocity for the soil type. 
 
A 70% soil surface cover will be adopted as an indicator for the provision of adequate erosion 
protection in sheet flow environments.  Soil covers that may be utilised on site include: 

• Grasses and legumes; 

 
18 



Construction Erosion and Sediment Control Management Sub-Plan  
 

• Gravel and rock; 

• Geofabric; and 

• Polymer and hydrocarbon based soil stabilisers. 

2.3.7 Sediment retention  
Sediment and turbid water will be generated on site during rainfall events. A number of 
sediment controls will be used appropriate to the flow conditions. Sediment controls to be 
implemented for the varying flow conditions are listed below in Table 9. 

Table 9 – Sediment Controls during Construction  

Flow Condition Sediment Control 
Sheet Flow • Mulch berm. 

• Filter sock. 
• Buffer zone. 
• Sediment fence. 

Concentrated Flow • Rock filter dam. 
• Pocket sediment basin. 
• Sand/ gravel bag check dam. 

Dewatering • Grass filter bed. 
• Mulch bund. 
• Sediment fence. 

 

Examples of sediment and erosion control are detailed in the figure below: 

 

Figure 4: Examples of Sediment and Erosion Control Structures 
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The need for temporary sediment basins will be determined based on catchment sizes within each 
construction area, and consideration of the rainfall and design parameters described above in 
Section 2.2.5. Specific sediment basin design will be undertaken during the development and 
updating of PESCPs by the Principal Contractor.  

Any temporary sediment basins will be constructed, operated and decommissioned in accordance 
with Managing Urban Stormwater: Soils and Construction – Volume 1 and Volume 2E Mines and 
Quarries (Landcom, 2004). 

It will be the responsibility of the Principal Contractor to provide Centennial Mandalong with 
copies of all PESCPs and coordinates indicating the location of any proposed sediment basins prior 
to their construction. Centennial Mandalong will hold responsibility for any EPL variations.  

2.3.8 Stabilisation of disturbed areas 
Stabilisation of disturbed areas will be undertaken as soon as practicable following completion of 
construction activities. Acceptable stabilization / coverage will be considered to have been 
achieved when groundcover is 60%. Stabilisation will aim to achieve 60% coverage within 10 
working days for stockpiles and post construction in accordance with the Blue Book. A 50% 
groundcover will aim to be achieved within 20 working days for all areas during construction as a 
temporary surface cover. 

2.3.9 Waterways 
Works in water ways will be undertaken only once erosion and sediment controls have been placed.  
Stockpiles and other materials will not be located within the floodplain of a water way.  A wet 
weather plan will be implemented when working in water ways; works will cease and controls 
implemented prior to rainfall.   
 
Specific erosion and sediment control plans for works in or around water ways will be developed 
prior to commencing work in these areas. 
 
Temporary creek crossings will be designed, installed and maintained by the Principal Contractor 
generally in accordance with the Policy and Guidelines for Fish Friendly Waterway Crossing (NSW 
Fisheries, 2003) and Why Do Fish Need to Cross The Road? Fish Passage Requirements for Waterway 
Crossings (NSW Fisheries, 2003).  

2.3.10 Progressive Erosion and Sediment Control Plans 
Progressive erosion and sediment control plans (PESCPs) will be developed and implemented by the 
Principal Contractor throughout construction, based on the controls outlined in this plan. The 
PESCPs will reflect staging of construction activities and sensitive site specific areas include creek 
crossings. They will be produced as A1 or A3 plans and typically include the following details: 

• Locations of all erosion and sediment control structures (including diversions, sediment 
fencing, dams, rock lining, groundcover, etc.); 

• Proposed work areas, including detailed design; 
• Contours; 
• Direction of water flows indicated; and 
• Notes to explain the proposed controls. 

2.3.11 Wet weather planning 
A wet weather plan will be implemented if there is greater than 60% chance of 10 mm of rain 
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(during bulk earthworks where there has not been significant preceding rainfall, rainfall depth of at 
least 5-10mm may be needed before runoff commences Blue Book Vol 2D and 2E).  Wet weather 
preparation will be written into PESCPs outlining the controls to be implemented prior to and during 
wet weather, with an emphasis on providing additional ground cover and breaking up catchment 
areas to reduce flow velocity. 

2.3.12 Maintenance of controls 
Inspections of control measures will be undertaken following rainfall that causes run-off, or weekly 
during dry conditions. 

All water, debris and sediment removed from control measures will be disposed of in a manner 
that will not create an erosion or pollution hazard. 

If a site inspection or environmental monitoring identifies a significant failure of the adopted 
drainage, erosion and sediment control measures, a critical evaluation of the failure will be 
undertaken to determine the cause and appropriate modifications will be made to the control on 
site and ESCP’s will be amended. 

2.4 Roles and Responsibilities 
Roles and responsibilities for implementation soil and water management during construction are 
described below in Table 10. The individual responsibilities listed are in addition to those already 
specified in the CEMP. 

Table 10 – Roles and Responsibilities for Sediment and Erosion Control during Construction  

Role Responsibility 

Centennial 
Project 
Manager  

The environmental responsibilities of the Centennial Project Manager include 
(but are not limited to) the following: 
• Act as the 24-hour contact in case of an emergency; 
• Ensure implementation of all aspects and requirements of CESCMSP for the 

project; and 
• Restrict or stop any activity on the project that has the potential to or has 

caused environmental harm. 
Centennial 
Environmental 
Representative 

The environmental responsibilities of the Centennial Environmental 
Representative include (but are not limited to) the following: 
• Monitor the implementation of the CESCMSP and conduct inspections; 
• Restrict or stop any activity that has the potential to cause or has caused 

environmental harm; 
• Maintain records of results of monitoring and compilation of reports; and 
• Notify the relevant authorities in accordance with the Centennial Mandalong 

Pollution Incident Response Plan of any environmental harm or potential 
environmental harm. 

Principal 
Contractor’s 
Environmental 
Manager 
(Contractor’s 
Environmental 
Manager) 

The environmental responsibilities of the Contractor’s Environmental Manager 
include (but are not limited to) the following: 
• Monitor the implementation of the CESCMSP and conduct inspections; 
• Restrict or stop any activity that has the potential to cause or has caused 

environmental harm; 
• Notify the Centennial Environmental Representative and Centennial Project 

Manager of any environmental harm or potential environmental harm; 
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Role Responsibility 

• Liaise with Contractor Foremen / Leading Hands, and other  supervisors to 
determine best management practice for erosion and sediment control in 
accordance with this CESCMSP; and 

• Ensure the prompt implementation of measures to mitigate erosion and 
sediment control impacts. 

Principal 
Contractor’s 
Project 
Manager 
(Contractor’s 
Project 
Manager) 

The environmental responsibilities of the Contractor’s Project Manager include 
(but are not limited to) the following: 
• Provision of adequate resources to effectively implement this CESCMSP; 
• Ensuring all contractor activities comply with the requirements of this 

CESCMSP; 
• Ensure the prompt implementation of measures to mitigate erosion and 

sediment control impacts; and 
• Ensuring all Project personnel have received appropriate training and are 

qualified to fulfil their relevant responsibilities for the management of 
erosion and sediment control. 

Principal 
Contractor’s 
Foreman / 
Leading Hands 
(Foreman / 
Leading Hands) 

The environmental responsibilities of the Foreman / Leading Hand include (but 
are not limited to) the following: 
• Liaise with Contractor’s Environmental Manager to monitor predicted and 

actual rainfall; 
• Inspect and maintain control measures; and 
• Maintain records of inspection and maintenance. 

Wider Project 
Team 

The environmental responsibilities of the wider Project Team include (but are not 
limited to) the following: 
• Undertaking any environmental duties as instructed by Project Manager, 

Environmental Representative / Manager, Project/Site Engineer or 
Foreman/Leading Hand; 

• Installing erosion and sediment controls in accordance with the 
requirements of this CESCMSP; and 

• Maintaining erosion and sediment controls as required. 
 

2.5 Communication 
Communication mechanisms for the management of soil and water during construction will be 
consistent with those outlined in Section 6 of the CEMP.  

2.6 Training 

2.6.1 Inductions 
The site induction and training process for personnel will outline the key requirements of this 
CESCMSP, including but not limited to: 

• Providing clear instructions to personnel with regard to erosion and sediment controls; 

• Identification and reporting of water quality and sediment control issues; and 

• Protocols for the management of water quality during construction. 

 
23 



Construction Erosion and Sediment Control Management Sub-Plan  
 

During construction works, all personnel involved will have access to a copy of this CESCMSP. 

2.6.2 Toolbox Talks 
Toolbox meetings will be conducted regularly to maintain and improve awareness of environmental 
issues. A wide range of topics will be covered over time with a focus on issues most relevant to 
current or upcoming works. In addition, all Project personnel will be provided with a toolbox talk on 
relevant soil and water issues prior to commencement of earthwork activities. A toolbox meeting 
will also be held in the event of a non-conformance with this CESCMSP. It will be responsibility of the 
Contractor’s Environmental Manager to deliver toolbox talks relevant to soil and water management 
issues.  
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3. Monitoring and Response 
The implementation of soil and water management requirements will be monitored weekly and 
reported on a monthly basis by the Contractor’s Environmental Manager. Mechanisms for 
inspections, monitoring, reporting and incident response are outlined in the following subsections.  

3.1 Inspections, monitoring and reporting 
General environmental inspection requirements are detailed in Section 8.1 of the CEMP. 
Inspections, monitoring and reporting specific to the management of soil and water that will be 
implemented during construction are listed below in Table 11.  
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Table 11 – Summary of Soil and Water Monitoring during Construction 

Type of 
monitoring Purpose and Scope Frequency/Trigger Reporting Personnel / 

Responsibility 

Visual inspection 
of work areas 

Monitoring of work areas to identify areas 
requiring additional erosion and sediment 
controls. 

Daily. Any required corrective actions will be 
communicated to the responsible party 
verbally, and if no actions are taken, via 
the Contractor’s internal non-
conformance reporting system. 

Contractor’s 
Environmental 
Manager 

Weekly 
Monitoring of 
Soil and Water 
Management 
Performance 

Site-wide inspection to identify any ad-hoc soil 
and water management issues, ensuring all the 
installed environmental controls are installed 
correctly and operating as required. 

Weekly. Any required corrective actions will be 
communicated to the Centennial 
Environmental Representative. 

Contractor’s 
Environmental 
Manager 

Meteorological 
Monitoring 

Undertaken to identify weather conditions so 
that effective strategies can be implemented in 
response to such conditions. This will be 
undertaken using Mandalong Mine’s existing 
monitoring station, with monitoring information 
to be obtained by the Centennial Environmental 
Representative and passed on to the Contractor 
to guide soil and water mitigation response 
strategies (including wet weather response). 

Continuous. N/a Centennial 
Environmental 
Representative 
and Contractor’s 
Environmental 
Manager 

Meteorological 
Predictions 

Undertake to identify predicted rainfall and 
wind, so that effective preparation measures can 
be put in place prior to wet weather and high 
wind events. 

Daily. Any required wet weather preparation 
will be communicated to the 
Construction Project Manager and Site 
Foremen / Leading Hands. 

Contractor’s 
Environmental 
Manager 
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Type of 
monitoring Purpose and Scope Frequency/Trigger Reporting Personnel / 

Responsibility 

Compliance 
Surface Water 
Quality 
Monitoring 

Undertaken to verify compliance with the 
Project’s Development Consent conditions and 
the performance goals outlined in this CESCMSP.  
 
The specific requirements of this monitoring are 
detailed in the Mandalong Mine Water 
Management Plan. 

As described in the 
Mandalong Mine 
Water Management 
Plan. 

Annually in the Mandalong Mine Annual 
Review. 
Upload to the Centennial Mandalong 
website. 

Centennial 
Environmental 
Representative. 

Discharge 
monitoring 

Undertaken to confirm water quality meets 
suitable criteria (as per EPL) prior to discharge 
from a sediment basin.  

Following a rainfall 
event and prior to 
discharge. 

Any surface water discharges will be 
reported annually in the EPL Annual 
Return. 

Centennial 
Environmental 
Representative. 
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3.2 Trigger Action Response Plan 
A Trigger Action Response Plan (TARP) has been developed to summarise the actions and 
responses to be implemented as part of this CESCMSP (refer to Table 12). 

Table 12 – Sediment and Erosion Control Trigger Action Response Plan  

Trigger Action Response 
Complaint received by 
a member of the 
community regarding 
construction-related 
soil and water issues. 

Stop work (if appropriate) and 
commence investigation into 
construction activities undertaken 
and weather conditions at the time 
of the complaint to identify 
whether soil and water issue is 
related to onsite construction , 
initiate corrective action as required 
and provide feedback to 
complainant on source of dust and 
remedial actions taken. 

Centennial Environmental 
Representative to liaise with 
Contractor to confirm the source of 
soil and water issue and agree on 
required corrective actions. 
 
Contractor to implement corrective 
actions to improve erosion and 
sediment control measures.  
 
Centennial Environmental 
Representative to initiate 
complaint response process as 
described in Section 8.5 of the 
main CEMP. 

Contractor or 
Centennial employee 
identifies issue with 
erosion and sediment 
control measures (e.g. 
sediment fencing). 

Report issue to Supervisor. Supervisor to inspect erosion and 
sediment control measures and 
undertake practicable measures to 
improve erosion and sediment 
control. 

Non-compliance with 
Development Consent 
or non-conformance 
with CESCMSP 
identified during 
inspections, monitoring 
or auditing. 

Stop work and report non-
compliance or non-conformance to 
Centennial Environmental 
Representative. 

Centennial Environmental 
Representative to initiate incident 
response process in accordance 
with Centennial Mandalong’s 
Incident Investigation System 
(HSMS-SE-1030) and Pollution 
Incident Response Management 
Plan (Appendix J of the CEMP) 

Adverse weather 
conditions recorded at 
the Mandalong Mine 
Meteorological 
Monitoring Station: 
• Rain event (>10mm 

in 24 hours) 
• Wind speeds 

exceeding 25 km/h 
over a 1 hour 
period 

Centennial Environmental 
Representative to notify 
Contractor’s Environmental 
Manager of adverse weather 
conditions. 

Contractor’s Environmental 
Manager to liaise with supervisors 
to explore options for reducing soil 
and water impacts during adverse 
conditions and report back to 
Centennial Environmental 
Representative on any actions 
taken.  
 
A record of any actions taken is to 
be kept by the Contractor’s 
Environmental Manager. 

Inspect Mandalong Road for signs 
of mud tracking. 
Inspect waterways for signs of dirty 
water leaving site and pollutants 
from Construction Zone entering 
waterways. 
Inspect all active work areas, 
including exposed areas and 
stockpiles. 
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3.3 Corrective Action and Contingency Plans 
Incidents and corrective actions in relation to soil and water will be managed in accordance with 
the procedure detail in Section 8.4 of the CEMP. Incidents relating to soil and water may include, 
but are not limited to: 

• Dirty water leaving site; and 

• Pollutants from the Construction Zone entering waterways. 

3.4 Emergency Contacts and Response 
The details of emergency contact personnel and the external incident reporting procedure are 
provided in Section 7 of the CEMP. 
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4. Review and Improvement 
Review requirements for all sub-plans of the CEMP are provided in Section 9 of the CEMP. This 
CESCMSP will be reviewed annually, as a minimum, to update relevant information, management 
strategies, performance requirements or recommended monitoring and corrective actions where 
relevant or where legislation, policy or guideline changes require it.  Review of this CESCMSP may 
also be undertaken in response to: 

• Changes to relevant legislation; 

• Changes to construction methodologies, equipment or design; 

• Incidents and non-compliance with this CESCMSP; or 

• Relevant modifications to the Development Consent, EPL, or other relevant approvals. 
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