


5.4 Climate and rainfall

Long-term average monthly rainfall data for the area (Lidsdale (Maddox Lane) Weather station, BOM Station
No. 63132) (Figure 5.3) indicate a high rainfall erosivity risk from October through to March due to the summer
storm season.
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Figure 5.3 Monthly average rainfall at Lidsdale (Maddox Lane) Station number 63132 from 1959 to 2024

(BOM 2024)
5.4.1 Rainfall erosivity

Rainfall Erosivity (R-Factor) is a measure of the ability of rainfall to cause erosion and is calculated based on total
energy and maximum 30-minute storm intensity (Landcom 2004). It is a multi-annual average index that
measures rainfall’s kinetic energy and intensity to describe the effect of rainfall on sheet and rill erosion. It can
either be interpolated from the R-factor maps in Landcom 2004 or more accurately calculated using the formula:

R=164.74 (1.1177)° 506444

where, S is the 2-year average recurrence interval (ARI), 6-hour rainfall event (i.e. 0.5 exceedances per year (EY),
6-hour event) in millimetres per hour (mm/h) (Rosewell & Turner 1992).

For the project S equals 39.6 mm/h.

The calculated R-Factor for the project is 1820 MJ.mm.halyear™.
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6 Erosion hazard assessment

The process for the assessment of erosion hazard in NSW is detailed in Section 4.4.1 of Landcom (2004). Itis a
two-step process that considers overall project erosion hazard via consideration of slope and rainfall erosivity
(R-Factor). A more detailed assessment of land soil loss classes (SLCs) is then determined using annual soil loss
calculated using the revised universal soil loss equation (RUSLE). Site-specific slopes have been used with a
nominal slope length of 80 m. The SLC dictates specific erosion management and mitigation measures as detailed
in Landcom (2004).

An assessment of the erodibility of the soil itself is important as the presence or absence of a highly erodible
dispersive soil will significantly influence the project drainage, erosion and sediment control requirements.

When a sodic soil (exchangeable sodium percentage (ESP) >6%), or a magnesic soil (exchangeable magnesium
percentage (EMP) >20%) contacts non-saline water, water molecules are drawn in between the clay platelets
causing the clay to swell to such an extent that individual clay platelets are separated from the aggregate. This
process is known as dispersion. Dispersive soils have an extreme rill, gully and tunnel erosion risk and can erode
irrespective of surface treatments (e.g. rock lining) applied to the soil surface.

6.1 Soil erosion hazard analysis

The erosion potential of a soil is determined by its physical and chemical properties and is expressed as its
K-Factor (t.ha.h)/(ha.MJ.mm). Table 6.1 provides soil erodibility rankings for a range of K-Factors from Rosewell
(1993).

Table 6.1 Soil erodibility ranking
K-Factor (t.ha.h.ha't.MJ-L.mm?) Erosion potential
<0.02 Low
>0.02 to <0.04 Moderate
>0.04 High

Source: Rosewell (1993)

As detailed soil sampling for erodibility and agronomic parameters has not been undertaken of the project area,
site specific soil erodibility factors (K-factors) have not been determined, however Loch et al (1998) measured and
estimated K-Factors for a range of Australian dispersive soils and a K-Factor of 0.071 has therefore been adopted.
An assessment of project K-Factors against the Rosewell (1993) soil erosion ranking (Table 6.1) demonstrates a
‘high’ soil erosion potential.

6.2 Slope and rainfall erosivity erosion hazard analysis

The overall project water erosion hazard is determined using the process described in Section 4.4.1 of Landcom
(2004); however, as it does not consider the K-Factor, the erosion hazard can be considerably underestimated. If a
low erosion hazard is determined, no further delineation of erosion hazard is required. If a high erosion hazard is
determined, then further assessment to determine the SLC is required.

SLCs are determined by calculating the annual average soil loss using the Revised Universal Soil Loss Equation
(RUSLE) with a nominal 80 m slope length and soil surface cover factor (C-Factor); RUSLE calculates the annual
average erosion in tonnes per hectare (t/ha) from rill and inter-rill (sheet) erosion. It does not consider gully or
tunnel erosion and does not calculate peak erosion. Section 4.4.2(c) of Landcom (2004) nominates additional
requirements for land of SLC 4 and higher.
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The first step in the hazard assessment uses a nomograph from Figure 4.6 of Landcom (2004) (reproduced as
Figure 6.1) that considers slope of the land and the Rainfall Erosivity (R-Factor) to provide a low or high erosion
hazard.

Potential erosion hazard (after Figure 4.6, Landcom 2004)
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Figure 6.1 Assessment of potential erosion hazard

As detailed in Section 5.4.1, the calculated R-Factor for the project is 1820 MJ.mm.ha'.h1,

A high erosion hazard requires further detailed assessment in accordance with section 4.4.2 of Landcom (2004) to
determine soil loss classes (Table 6.2).

Table 6.2 Soil loss classes
Soil Loss Class (SLC) Calculated soil loss (t/ha/yr) Erosion hazard
1 0-150 Very low
2 151-225 Low
3 226-350 Low-moderate
4 351-500 Moderate
5 501-750 High
6 751-1,500 Very high
7 >1,500 Extremely high

Adapted from Table 4.2 Landcom (2004)

The pink shaded area in Figure 6.1 demonstrates that there are lands of both low and high erosion hazard within
the project area and therefore determination of soil loss classes is required. Calculated indicative soil loss in
t/ha/yr for slopes ranges from 1-40% for the project are provided in Table 6.3.
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Table 6.3 Soil loss calculations to determine soil loss classes

Slope % 1 10 14 20 25 30 40
R-Factor (section 5.4.1) 1820 1820 1820 1820 1820 1820 1820
K-Factor (Loch et al. 1998) 0.071 0.071 0.071 0.071 0.071 0.071 0.071
LS-Factor (Landcom 2004) 0.19 2.81 461 7.32 9.51 11.6 15.67
Area 1 1 1 1 1 1 1
P-Factor (Landcom 2004) 1.3 1.3 1.3 1.3 1.3 1.3 1.3
C-Factor (Landcom 2004) 1 1 1 1 1 1 1
Soil loss (t/ha/yr) 32 471 774 1230 1598 1948 2577
Soil Loss Class (SLC) 1 4 6 6 7 7 7

Lands with SLCs >4 trigger increased erosion and sediment control management requirements as stipulated in
section 4.4.2 of Landcom (2004).

Land disturbing works in highly sensitive lands should be scheduled for periods when rainfall erosivity is low.
Landcom (2004) defines highly sensitive lands as:

1. always on SLC 7 lands; and

2. at certain times of the year:
a) on SLC 5 or 6 lands in all rainfall zones; and
b) on SLC 4 lands in rainfall zones 5 and 11.

Where scheduling activities on highly sensitive land to periods when rainfall erosivity is low is not possible or is
impractical, ideally ensure that any disturbed lands have C-Factors lower than 0.1 when the 3-day rainfall forecast
suggests that rain is likely.
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7 Environmental management

7.1 Management Measures

Management actions to minimise construction erosion and sediment impacts are summarised in Table 7.1. The
erosion and sediment control measures included within Table 7.1 conform with, or exceed, the relevant
requirements of Managing Urban Stormwater: Soils and Construction (Landcom, 2004).

The management measures have been prepared to ensure that all reasonable and feasible measures are taken to
prevent discharge of sediments and pollutants from the construction and operation of the project entering
waterways.

Note — the CESCP is specific to the construction phase only.
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Table 7.1

Environmental Management Measures

Relevant aspect Management and mitigation measures Source of Frequency Relevant records Responsibility
requirement
Land stabilisation Soil stabilising polymers will be used for temporary stabilisation within the site and CoA6.3¢c) Progressively as Site inspection Site contractor
bonded fibre matrix hydro-mulches and hydraulically applied growth mediums will be areas are checklist
used for permanent vegetative stabilisation solutions. completed.
Controlling water Clean and dirty water catchments will be segregated to the maximum practical extentto CoA 6.3 c) Progressively as Site inspection Site contractor
movement through minimise erosion potential and the volume of turbid water that needs to be contained areas are checklist
or around site and treated on site via diversion around disturbed areas and/or safe conveyance completed.
through the site without meeting exposed soils or mixing with turbid water.
Minimise soil Raindrop splash erosion will be controlled by: CoA6.3¢) Progressively as Site inspection Site contractor
erosion e minimising the extent and duration of soil disturbance areas are checklist
. - T . - completed.
e covering and binding exposed soils with soil stabilising polymers and gravel
e progressively rehabilitating disturbed areas.
Rill erosion is effectively controlled by minimising slope length and gradient. This willbe  CoA 6.3 ¢) Progressively as Site inspection Site contractor
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achieved within the project area by:

e minimising disturbance to steeply grading areas where possible

e using retaining walls to minimise the creation of long, steep earthen slopes
e treating dispersive soils with gypsum

e covering and binding exposed soils with soil stabilising polymers and gravel
e progressively stabilising and revegetating disturbed areas

e early installation and connection of permanent stormwater drainage systems.

areas are
completed.

checklist
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Relevant aspect Management and mitigation measures Source of Frequency Relevant records Responsibility
requirement
Gully erosion is effectively controlled by minimising the concentration of flow and CoA6.3¢) Progressively as Site inspection Site contractor
slowing flow velocity. This will be achieved within the site by: areas are checklist
e maintaining sheet flow where possible completed.
¢ avoiding the use of ‘v’ shaped drains
¢ lining drains where flow velocities exceed the maximum permissible velocity of the
soil (temporary and permanent)
e treating dispersive soils with gypsum if disturbed
e early installation and connection of permanent stormwater drainage systems.
Bank erosion is controlled by minimising the concentration of flow and slowing flow CoA6.3¢) Progressively as Site inspection Site contractor
velocity. This is achieved within the site by: areas are checklist
e lining flow pathways where practicable completed.
e installing diversion dams and check dams to reduce velocity
e controlling the discharge volume of water entering waterways from clean water
diversions
Chemical erosion is effectively controlled by minimising the disturbance of dispersive CoA6.3¢) Progressively as Site inspection Site contractor
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soils and maintaining sheet flow conditions. This will be achieved within the site by:
¢ avoiding the concentration of flow where possible

¢ avoiding ponding water on areas of dispersive soil (not using check dams, channel
banks, benches, etc)

e lining drains where flow velocities exceed the maximum permissible velocity of the
soil (temporary and permanent)

e treating dispersive soils with gypsum particularly pipe trench back fill material

¢ installing trench breakers to minimise tunnel erosion in stormwater, sewer and
potable water pipe trenches.

Energy dissipaters will need to be used at the outlets of drains and spillways to reduce

flow velocities to less than the maximum permissible velocity for the soil type. Stilling
pond and roughness type dissipators are recommended.

areas are
completed.

checklist
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Relevant aspect Management and mitigation measures Source of Frequency Relevant records Responsibility

requirement

Wind erosion is effectively controlled by minimising disturbance and utilising soil CoA6.3¢) Progressively as Site inspection Site contractor

stabilising polymers and wetting agents. This will be achieved within the site by: areas are checklist

e minimising disturbance completed.

e gypsum treatment of dispersive soils

e progressively stabilising disturbed areas temporarily with soil stabilising polymer or

gravel or permanently with BFM hydromulch and grass
¢ reducing speeds of machinery and vehicles and/or suspending operations during
excessively dry and/or windy periods

¢ using trafficable soil polymers and water trucks on tracks and haul roads.
Prompt Progressive stabilisation and rehabilitation of disturbed areas will be undertaken to CoA6.3¢) Progressively as Site inspection Site contractor
stabilisation of minimise erosion and the generation of sediment and turbid runoff. areas are checklist
disturbed areas completed.
Maximise Bench testing of site turbid water will be undertaken in accordance with IECA’s Chemical CoA 6.3 c) Monthly Site inspection Site contractor
sediment retention coagulants and flocculant — Sediment Control Technique (IECA 2016) to determine the checklist
on site most appropriate coagulants and/or flocculants to be used and indicative dosing rates.

Products to be tested include:

¢ aluminium chlorohydrate

e chitosan lactate

e non-ionic polyacrylamide

e anionic polyacrylamide.
Minimise discharge The Surface Water and Ground Water Management Plans describe mitigation and CoA6.3¢) Progressively as Site inspection Site contractor
of water pollutants management measures designed to minimise discharge of water pollutants. Measures areas are checklist
from site include: completed.

e Stormwater management ponds are designed, built and operated in accordance with
Landcom 2004

e Clean water diversions designed to capture and convey clean water around site,
preventing it from collecting pollutants

e Leachate collection systems to collect seepage from KVAD and SSCAD for treatment
via the Caustic Injection Plant or evaporation
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Relevant aspect

Management and mitigation measures Source of
requirement

Frequency

Relevant records

Responsibility

Inspection and
maintenance of
control measures

Monitoring and
adjustment of
control practices
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Inspections of control measures will be undertaken prior to predicted rainfall and CoA6.3¢)
following rainfall that causes run-off or weekly during dry conditions.

Inspections will be undertaken by the Contractors Environmental Management
Representative or delegate. That person will have the following knowledge:

¢ an understanding of site environmental values that could be impacted by site
construction and operation

e an understanding of the requirements of the Development Approval that are relevant
to drainage, erosion and sediment control

¢ agood working knowledge of drainage, erosion and sediment control fundamentals
and the project specific application thereof

¢ ability to provide advice and guidance on appropriate measures and procedures to
always maintain the site in a condition representative of regionally specific best
practice, and that is reasonably likely to achieve the required standards

¢ a good working knowledge of the correct installation, operation and maintenance
procedures for the full range of drainage, erosion and sediment control measures
used on the project.

The site contractor will maintain control measures to maximum practicable extent so CoA6.3¢)
that control measures:

¢ will best achieve the sites required environmental protection including achieving the
water quality criteria specified in the Development Approval and this Primary CESCP
for the nominated design storm event

e arein accordance with the specified operational standard for each drainage, erosion
and sediment control measure
e prevents or minimises safety risks.

All water, debris and sediment removed from control measures shall 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 CoA6.3¢)
adopted drainage, erosion and sediment control measures, a critical evaluation of the

failure should be undertaken to determine the cause and appropriate modifications

made to this CESCP.

Monthly

Monthly

Monthly

Site inspection
checklist

Site inspection
checklist

Complaints register

Site inspection
checklist

Incident records

Site contractor

Site contractor

Site contractor
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Relevant aspect

Management and mitigation measures

Source of
requirement

Frequency

Relevant records

Responsibility

Drainage, erosion
and sediment
control
competence

General
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All project personnel including contractors are recommended to have an appropriate
level drainage, erosion and sediment training. Two levels of competency training for
personnel are proposed:

e Level 1 —basic awareness level training and provided during the site induction

e Level 2 — half day training for foreman, engineers, project managers etc on the legal
aspects of drainage, erosion and sediment control, fundaments and site-specific
strategies, techniques and requirements prepared.

Site contractor to undertake all reasonable and feasible measures to prevent discharge
of sediments and pollutants from the construction of the project from entering
waterways.

Earthworks not associated with the realignment of Sawyers Swamp Creek shall not be
undertaken within 50 m of the creek where reasonable and feasible.

All equipment, machinery and vehicles associated with the construction and operation
of the project shall be operated and maintained in a manner that minimises the
potential for oil and grease spills/leaks.

CoA6.3¢)

CoA 2.30

CoA 231

CoA2.32

Progressively as
new personnel are
engaged.

At all times

At all times

At all times

Training records

Training records

Incident records
Training records
Incident records

Training records

Incident records

Site contractor

Site contractor

Site contractor

Site contractor
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7.2 Progressive erosion and sediment control plans

Site specific, progressive erosion and sediment control plans (PESCPs) will be developed on a case-by-case basis
for specific construction works by the site team and approved by a Certified Professional in Erosion and Sediment
Control (CPESC). The process for the continued development of the PESCPs is outlined below:

. CPESC attends site monthly to review construction works, status of erosion and sediment controls and to
recommend any actions required.

. Site team and CPESC will develop and implement site-specific erosion and sediment control
recommendations based on design logic, calculations and the status of construction works.

. Recommendations and actions will be translated into practical measures to be addressed by GPM.
Monitoring points and parameters, trigger levels and response actions will also be defined in the PESCPs
and implemented by GPM.

. The CPESC will review monitoring outputs and action reports to identify trends, risks, and
corrective/preventative actions

7.2.1  Specific control measures

Specific control measures to be deployed on site are outlined in Table 7.2 below and reference the requirements
of Managing Urban Stormwater: Soils and Construction (Landcom, 2004). Maintenance and remedial actions for
these measures are detailed in Section 8.3. Further site-specific details will be outlined in the PESCPs.

Table 7.2 Specific control measures to be used on site

Control measure Landcom 2004 reference

Drainage and erosion control

Lined clean water diversion drains and banks Sections 5.4.1,5.4.3,5.4.4
Dirty water diversion drains and banks Sections 5.4.1,5.4.3,5.4.4
Drain blocks Sections 5.4.5, SD 5-8

Lined channel, drains and batter chutes Sections 5.4.3, SD 5-5, SD 5-6

Sediment control

Silt fences Sections 6.3.2, 6.3.7, SD 6-8
Check dams Sections 5.4.3, SD 5-4
Stabilised construction exits Sections 5.4.5, SD 5-8
Construction sediment basins Sections 6.3.2, 6.3.3, 6.3-4
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8 Inspections, maintenance and monitoring

8.1 Incidents and complaints and non-compliance
8.1.1 Incidents

All incidents will be reported and investigated, and corrective actions assigned to prevent future occurrences in
accordance with the CEMP Section 2.9.

The approval defines an incident as:

A set of circumstances that causes or threatens to cause material harm to the environment, and/or breaches or
exceeds the limits or performance measures/criteria in this approval.

Material harm (which includes actual or potential harm) to the health or safety of human beings or to ecosystems
that is not trivial or that results in actual or potential loss or property damage exceeding a threshold dollar value
as identified by the POEO Act.

The Secretary must be notified in writing via the Major Projects website immediately after the Project team
becomes aware of an incident in accordance with CoA 7.1. The notification must identify the development
(including the application number and the name of the development if it has one) and set out the location and
nature of the incident.

Section 2.9 of the CEMP details environmental incidents and the response to environmental emergencies for the
Project. This includes the reporting, notification and investigation of environmental incidents. Emergency contact
details are also provided. In the event of an environmental incident or emergency related to the implementation
of this CESCP, the responses detailed in the CEMP is to be implemented.

8.1.2  Complaints

Section 2.8.4 of the CEMP details complaints and enquiries procedure for the Project. The complaint and
enquiries procedure has been prepared in accordance with CoA 5.3 and 5.4. It lists the details that are required
for complaints and the responsibility of relevant personnel. In the event of an environmental incident or
emergency related to the implementation of this CESCP, the responses detailed in the CEMP are to be
implemented.

8.1.3  Non-compliance

The approval defines non-compliance as:
An occurrence, set of circumstances or development that is a breach of the approval but is not an incident.

The Secretary must be notified in writing via the Major Projects website within seven days after the Project team
becomes aware of any non-compliance in accordance with CoA 7.2. A non-compliance notification must identify
the development and the application number for it, set out the condition of approval that the development is
non-compliant with, the way in which it does not comply and the reasons for the non-compliance (if known) and
what actions have been, or will be, undertaken to address the non-compliance. Section 2.10.4 of the CEMP details
the Project team’s response following the identification of a non-compliance with the CoA, the CEMP and Sub-
Plans. This includes the reporting, investigation and notification of non-compliances. Non-compliance with this
CESCP will be addressed as required by the CEMP.
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8.2

Inspections and monitoring

Inspections of drainage, erosion and sediment control measures will be undertaken:

. weekly during normal construction hours
. after a rainfall event causing runoff to occur on or from the project (220 mm of rain in a 24-hour period).
. Monthly during inspection with CPESC, as outlined in Section 7.2.

The inspections will monitor the status of the erosion and sediment control measures to ensure controls are
working as intended. If required, maintenance and remedial actions will be undertaken. Recommended
maintenance and remedial actions for specific controls are outlined in Section 8.3 below. Specific monitoring
programs for surface water quality and groundwater quality are described in the Surface Water Management Plan
(Appendix E of the OEMP) and the Groundwater Management Plan (Appendix D of the OEMP).

8.3

Maintenance and remedial actions

Various types of drainage, erosion and sediment control measures will be utilised for the project. A description of
the key measures used and maintenance and remedial actions likely to be required are provided in Table 8.1.

Table 8.1

Control measure

Maintenance and remedial actions

Maintenance and remedial actions

Drainage control

Lined clean water diversion drains
and banks

Dirty water diversion drains and
banks

Drain blocks

Erosion control

Temporary

Polymer soil stabiliser and covers
Permanent

Gypsum amelioration of dispersive
soil

Lined channel, drains and batter
chutes

Sediment control

Temporary

Silt fences

Check dams

Repair any damage to the liner (replace, re-anchor), repair any bunding or silt fence isolating
the clean water catchment from the dirty water catchment.

Repair any erosion, re-line if necessary.

Ensure turbid water cannot enter the drain or pipe. Monitor for damage and sediment
accumulation and repair as necessary.

Reapply or adjust/repair following rainfall, heavy vehicle traffic or other disturbance.

Check for rill, gully and tunnel erosion. Re-test soil and incorporate additional gypsum in
accordance with the soil testing results.

Look for water flows under or beside the structure and repair and/or modify as necessary.
Look for erosion around and downstream of the energy and repair and/or modify as
necessary.

Ensure silt fences pond water. If not, install additional panels. Check for blow-outs in the
anchor trench. Re-anchor as necessary. Replace any ripped or damaged sediment fence.

Check for erosion between check dams. Install additional check dams if necessary. Remove
accumulated sediment.
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Control measure Maintenance and remedial actions

Stabilised construction exits Ensure rock is free from accumulated sediment. Replace as necessary.

Construction sediment basins Treat accumulated water with high efficiency coagulants and flocculants. Dewater when
water quality is less than nominated water quality limits. Check basin inlets and outlets for
erosion and repair as necessary. Check the basin wall for slumping or tunnel erosion. Repair
as necessary. Remove accumulated sediment from the basin when it reaches the sediment
storage zone marker.

Coagulants and flocculants Check coagulant/flocculent levels in rainfall activated dosing units and replenish as necessary.
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