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1.2

INTRODUCTION
Background

Costin Roe Consulting Pty Ltd has been commissioned by Qube Holdings
Limited (Qube) to prepare this Construction Soil and Water Management Plan
(CSWMP) for construction of Moorebank Precinct West as approved by the
Independent Planning Commission (IPC) and the NSW Department of
Planning, Infrastructure & Environment (DPIE) SSD_7709 (dated 11 November
2019) consent.

The submission of the CSWMP for approval by DPIE has been completed in
accordance with Conditions of Consent (CoC) C1, and B29 through B35 as
approved by DPIE. This CSWMP forms part of the Construction
Environmental Management Plan (CEMP) as required of CoC C2 & C3.

The subject area of this CSWMP comprises the earthworks within Stages 2 of
the MPW development extent (as defined in the CEMP Figure 1-2). These
works include road and infrastructure drainage construction throughout MPW
S2A, required for the construction of Warehouses 1 through 6, and the interstate
terminal. It is noted that this CSWMP sets out the overall requirements of the
precinct relating to construction soil and water management measures and that
further detailed building specific Erosion and Sediment Control Plan (ESCPs)
may be necessary throughout the work period subject to detailed building
layouts being defined and designed.

It is also noted that the Australian Government (Department of Environment
and Energy) Concept Approval EPBC 2011/6086 dated 27 September 2019
Condition 9(a) to (d) are addressed in this CSWMP.

It is further noted that this CSWMP has been completed with consideration to
the Arcadis Document included in Appendix 2 of the approved SSD_7709
“Applicants Management and Mitigation Measures” submitted 2/ 11/ 2018,
being the Final Compilation of Mitigation Measures (FCMM). The
requirements outlined in the FCMM are consistent with the requirements of
Managing Urban Stormwater - Soils and Construction Volume 1 (Landcom
2004) as set out in this document.

Scope

This CSWMP provides details of the design principles and construction
requirements for soil and water management, as part of a CEMP required for the
DPIE submission approval under CoC B29.

This plan details the site management procedures to control the severity and
extent of soil erosion and pollutant transport during the pre-construction and
construction phase of the development as described in Section 1.1 and Section
2.2 of this CSWMP.

The CSWMP will be read in conjunction with the Erosion and Sediment
Control design package, drawings PIWW-COS-CV-DWG-0200, 0201, 0211,
0212, 0213, 0246, 0247, 0248, 0249, 0250 & 0251 as included in Appendix A.



Consulting
1.3 Conditions of Consent & Final Environmental Mitigation Measures Matrix

The CSWMP and associated ESCP have been completed in accordance with the
approved stormwater management strategy and EIS defined by Arcadis and
approved in the NSW DPIE in SSD_7709 and FCMM in Appendix 2 of the
Consent (SSD_7709).

We provide the following tables which confirms how and where, within the
report or respective drawings and models, each of the requirements of
SSD_7709 CoC B29 through B35 and requirements of the Landcom Managing
Urban Stormwater-Soils and construction 4th Edition (2004) — the “Bluebook”
have been met, and Applicants Management and Mitigation Measures Items 5A
to 5G:

SSD7709 Consent Condition Matrix

CoC No. | Item and Response

A7 Only VENM, ENM, or other imported fill material approved in
writing by EPA is to be placed on the site.
Response

The requirement for VENM and ENM is included in Section 3.4
of the CSWMP.

A8 The total volume of uncompacted fill to be imported must not
exceed 1,600,000 m?.

Response

The requirement for a maximum imported volume of
uncompacted fill of 1,600,000 m® on site is included in Section
3.4 of the CSWMP.

A9 Importation of imported fill must not exceed a total of 22,000 m®
of material per day across this development and MPE Stage 2
(SSD 7628) on the same day.

Response

The requirement for a maximum of 22,000 m® of material
imported per day is included in Section 3.4 of the CSWMP.

Al10 No construction (including clearing and maintenance access) is
permitted within the riparian corridor except for that identified on
the revised drawings approved under Condition B2 and activities
associated with vegetation and stormwater management.

Response

The requirement for restriction of works relating to riparian
corridors is included in Section 5.1, Table 5.1 and Section 7.2 of
the CSWMP.

C013455.07-03_10.rpt 7
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CoC No. | Item and Response

B20 Discharge of stormwater from the development must not cause
scour/ erosion of the banks or bed, or pollution of the Georges
River or Anzac Creek.

Note: Pollution of waters as defined under section 120 of the
POEO Act.

Response

The design of specific erosion and sediment controls for outlets to
the Georges River have been included in the ESCP design
drawings PIWW-COS-CV-DWG-0246, 0247 & 0248 as
included in Appendix A. Measures proposed have been designed
to ensure erosion potential is minimised during the construction
works period.

During the operational period, specific outlet structures which
include rip-rap, energy dissipators and permanent scour protection
during have been designed to ensure erosion is minimised. Refer
Stormwater Design Development Report (SDDR) as required
of CoC B4.

Discharge of stormwater during construction is required out to
meet criterium (per Managing Urban Stormwater - Soils and
Construction Volume 1 (Landcom 2004) and the NSW EPA
Environmental Protection License (EPL)) as included in Section
3.6 of this CSWMP.

Construction Erosion and Sediment Control

B29 Prior to commencement of construction, the Applicant must
prepare a Soil and Water Management Plan (SWMP) in
accordance with the requirements of Managing Urban
Stormwater - Soils and Construction Volume 1 (Landcom 2004)
and submit it to the Planning Secretary for approval. The SWMP
must be certified by a Certified Professional in Erosion and
Sediment Control (CPESC) that it is fit for purpose, addresses the
constraints posed by site conditions and complies with statutory
requirements. The CPESC must have demonstrated experience in
the identification, management and mitigation of erosion and
sedimentation in dispersive and non-cohesive soils and be
approved by the Planning Secretary

Response

The CSWMP and associated erosion and sediment control plans
have been completed as required of Managing Urban Stormwater
- Soils and Construction Volume 1 (Landcom 2004), and per
accepted engineering and best practice.

This CSWMP has been prepared for the applicant by Costin Roe
Consulting Pty Ltd, civil and structural consulting engineers.
Costin Roe Consulting is experienced in the preparation and

C013455.07-03_10.rpt 8
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CoC No. | Item and Response

implementation of staged Soil and Water Management Plans for
industrial developments of similar scope to the MPW
development. Recent similar projects include SSD approved
developments such as Eastern Creek Business Park Stages 4 & 5,
The Horsley Drive Business Park Stage 1 at Wetherill Park, Altis
First Estate at Erskine Park, Prestons Industrial Estate at Prestons
and the DEXUS Quarry at Greystanes.

The CSWMP has been reviewed and endorsed by Mr Carl
Vincent of ErSed, being a certified CPESC and approved by the
NSW DPIE (refer DPIE Letter DOC19/1037798 dated 2/12/2019)
as being suitable to undertake the certification under the
requirements of this CoC.

Refer to Appendix F should be made for the CPESC letter of
endorsement and certification letter.

B30 The SWMP must form part of the CEMP required by Condition
C2 and, in addition to the general management plan requirements
listed in Condition C1, the SWMP must include, but not be limited
to:

Response

The CSWMP forms part of the CEMP and is included as a sub-
plan in Appendix F of the CEMP.

B30 erosion and sediment control hazard assessment that includes:

Item(a) (1) monthly rainfall erosivity,

(i) flooding liability,

(iii)  topography,

(iv)  physical and chemical properties of in-situ and imported
soil,

(V) sensitivity of the receiving environment;

Response

The CSWMP has been completed in accordance with the above
noted items. Refer to Table 3.4, Section 3.5, for confirmation of
how each item has been reviewed and assessed, and relevant
sections of the CSWMP.

K, R and LS factors required for the RUSLE (revised universal
loss equation) assessment are included in design drawing PIWW-
COS-CV-DWG-0201 in Appendix A and listed in Section 6.1(4)
of the CSWMP.

Monthly rainfall erosivity was estimated from monthly rainfall
data using the methodology discussed in a study by Hernando and
Romana. Refer to Appendix G for the calculation and monthly
rainfall erosivity values.

C013455.07-03_10.rpt 9



CoC No. | Item and Response

Site filling and existing levels are noted to be above the 1% AEP
flood level and clear of the 1% AEP flood zone associated with
the adjacent Georges River. Appropriate provision for drainage
and diversion drains has been made to ensure site runoff is
drained to respective sediment controls and sediment basins
which have also been sited above the 1% AEP flood level in the
Georges River as included in Section 2.8.

Existing and proposed topography has been considered with
staged erosion and sediment control plans which manage site and
upstream runoff throughout the works period, accounting for
sensitive areas of the site including The Georges River. Outlet
specific erosion and sediment control designs have been
completed in accordance with WaterNSW Riparian Corridor
requirements and The Blue Book.

The completed RUSLE assessment (refer Section 6.1) shows a
soil loss of 68 m®/Ha which is considered to be low risk per Blue
Book Section 3.2.5 and Table 4.2.

Refer drawings PIWW-COS-CV-DWG-0201, 0211, 0212 &
0213 & 0249 for main works areas drawings PIWW-COS-CV-
DWG-0246-0248 for works pertaining to outlet structures.
Further, geotechnical and soil information refer Sections 2.3 to
2.6, which includes confirmation of physical and chemical
properties of soils can be located in Appendix D.

In relation to the sensitivity of the receiving environment, Section
5.4.2 of the Arcadis Biodiversity Assessment Report 2016
(included in the SSD_7709 EIS) defines the Georges River as
being a 6" order stream as defined in the Strahler Stream
Classification system. As such a dedicated riparian buffer is
necessary to be maintained to the Georges River and management
measures set out for a Category 1: Environmental Corridor
included in Table 5 of the Landcom Blue Book are necessary for
the works. Refer to Section 2.4 of the CSWMP pertaining to
outlet requirements.

B30 management strategies to address the identified erosion and
Item(b) sediment control hazard that consider:

(i) statutory and environmental management requirements
including:

— minimising the extent and duration of land disturbance,
— controlling water movement through and from site,

— locating sediment basins in areas not subject to local-stormwater
flooding

— minimising soil erosion,

C013455.07-03_10.rpt 10



CoC No. | Item and Response

— maximising sediment retention on site,

— prompt and progressive stabilisation of disturbed areas,

Response

The extent and duration of land disturbance will be kept to
minimum duration, and maximum land disturbance of 65 Ha (as
required of CoC B41) at any one time until a C-Factor (per Blue
Book) of less than 0.05 is achieved or more than 75% of
construction is achieved. Note that methods to achieve the
required stabilisation per Landcom Blue Book meeting C-factor
being less than 0.05 per Section 5.8 of this report.

Water movement through and from the site is managed via
dedicated flow paths and drainage swales to sediment basins, as
shown on ESCP drawings PIWW-COS-CV-DWG-0201, 0211,
0212 & 0213 & 0249 in Appendix A.

Sediment basins are located clear of flood prone areas of the site
as discussed in Section 2.8 of the CSWMP and ESCP in
Appendix A.

Soil erosion will be minimised by limiting exposed area and
duration throughout the works, and managing measures as set out
in Section 5 of this CSWMP.

Sediment from site runoff will be retained through
implementation of sediment basins which will collect and store
the majority of all site runoff as set out in Sections 5 & 6, and
ESCP in Appendix A.

Prompt and progressive stabilisation of the site will be achieved
using accepted methods set out in Section 5.8 of this document.

(if) maintenance of drainage, erosion and sediment control
measures,

Response

Reference to Sections 3.4 to 3.6, Section 5, Section 6 and
Section 8 of this CSWMP should be made for guidance on
maintenance requirements for erosion and sediment control
measures. Further, reference to Appendix B will be made for
daily and weekly site check sheets to be used by the contractor
during the works period to ensure maintenance, monitoring and
ongoing adjustments are made to achieve the necessary
performance standards.

(iii) monitoring and adjusting drainage, erosion and sediment
control measures to achieve necessary performance standards,

Response

C013455.07-03_10.rpt 11
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Reference to Section 8 of this CSWMP should be made for
guidance on maintenance requirements for erosion and sediment
control measures. Further, reference to Appendix B will be made
for daily and weekly site check sheets to be used by the contractor
during the works period to ensure maintenance, monitoring and
ongoing adjustments are made to achieve the necessary
performance standards.

(iv) planning for predicted rainfall and winds events and shut
down periods

Response

Reference to Section 5.8 of the CSWMP should be made for
controls related to planned shutdown periods, predicted rainfall
and wind events.

B30 a schedule of construction activities for the development,

Item(c) installation and removal of control measures and temporary and
permanent stabilisation works,
Response
Sections 4 and 5 of the CSWMP provide controls relating to
construction activities and required timing for installation and
removal of control measures.
Reference to Section 1.2.1 of the CEMP should be made for a
specific schedule of items and activities.

B30 Erosion and Sediment Control Plans, including:

Item(d) (i) existing and proposed contours and drainage path,

(ii) all access points and facilities associated with the
development,

(iii) limits of disturbance including protected areas and features,
(iv) extent of earthworks,
(v) areas of cut and fill,

(vi) location of all drainage, erosion and sediment control
measures including numbering for identification, and

(vii) surface water monitoring locations;

Response

Erosion and sediment control plan (ESCP) drawings have been
prepared and are included in Appendix A of the CSWMP.

Reference to Appendix A should be made for drawings which
include existing and proposed contours, exit and entry locations,
drainage paths, limits of disturbance, earthworks extent ad erosion

C013455.07-03_10.rpt 12



CoC No. | Item and Response

and sediment control locations as required of Items (i) to (vii)
above.

B30 specific operating procedures such as dewatering and the
treatment of water and sediment collected in basins; and

Response

Reference to Section 6 and Section 8 of the CSWMP should be
made for specific operating and monitoring requirements relating
to treatment and sediment collected in basins, and/or the
decommissioning of sediment basin structures. Reference can
also be made to the Erosion & Sediment Control Plans PIWW-
COS-CV-DWG-0200, 0201, 0210- 0213, 0246-0249, 0250 &
0251 provided in Appendix A for these requirements.

Reference to Section 5 of the CSWMP should be made for
specific requirements pertaining to the management of building
works, including access to the site from off-site areas. Reference
can also be made to the Erosion & Sediment Control Plans
provided in Appendix A for these requirements.

Item(e)

Further reference to the Acid Sulfate Management Plan (EP Risk,
EP1340.001-MPW_ASSMP) should be made pertaining to
specific measures relating to management of Acid Sulfate Soils
(which may potentially be present in detention basin locations and
temporary sediment basins).

B30 details on methods of temporary and permanent slope
Item(f) stabilisation to adjacent lands (including the riparian corridor).
Response

Reference to Section 5.8 of the CSWMP should be made for
slope stabilisation requirements.

B31 Erosion and Sediment Control Plans must be updated as
construction progresses, and site conditions change.

Response

Plans will be updated as required, on site and by the site
management team and contractor, as site conditions change based
on the anticipated site conditions. The on-site adjustments will be
made utilising the framework of the staged Erosion and Sediment
Control Plans and CSWMP, and the CEMP.

Changes to the ESC and CSWMP can be reviewed and endorsed
by the CPESC as required during the works.

Reference to Section 3.11 should be made in relation to ongoing
updates to the CSWMP.

C013455.07-03_10.rpt 13



CoC No. | Item and Response

B32 The CPESC must undertake monthly inspections during
construction, report on implementation of the SWMP and
recommend any improvements to the SWMP and site control
measures. The CPESC's report must be provided to the Planning
Secretary monthly for the duration of construction or another time
period as agreed by the Planning Secretary.

Response

Refer to Section 8 for inspection and reporting as required to be
undertaken per the requirements of this CoC.

Reference to Section 3.11 should also be made pertaining to
review and improvements to the CSWMP during the works.

B33 All temporary construction stage erosion and sediment control
infrastructure that is intended to be converted to permanent
stormwater quality or on-site detention infrastructure must be
constructed in accordance with the revised stormwater design
drawings approved by the Planning Secretary under Condition
B4.

Response

Temporary construction stage erosion and sediment control
infrastructure required to be converted to permanent stormwater
quality or on-site detention infrastructure will be constructed in
accordance with the revised stormwater design drawings approved
by the Planning Secretary under CoC B4, and rehabilitation as set
out in Section 5.8, 6.4 & 7 of this CSWMP.

B34 Conversion of construction stage erosion and sediment control
infrastructure into permanent stormwater quality or on-site
detention infrastructure must only occur once the civil works
(roads and drainage) have been completed for the associated site
sub-catchment.

Response

Conversion of construction stage erosion and sediment control
infrastructure into permanent stormwater quality or on-site
detention infrastructure will not occur once the civil works (roads
and drainage) have been completed for the associated site sub-
catchment in accordance with this CoC.

Refer Section 5.8 & 6.4 of CSWMP for details regarding the
conversion of construction stage erosion and sediment control
infrastructure into permanent stormwater quality or on-site
detention infrastructure.

B35 Where construction of sediment basins and stormwater outlet
works (including clearing, scour protection/ erosion control) are

C013455.07-03_10.rpt 14
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CoC No. | Item and Response

to be undertaken outside the site on Crown land (being the banks
and bed of the Georges River), design those works must be
prepared with the input of an aquatic ecologist, and evidence of
DPI (Crown Lands) approval is to be provided to the Planning
Secretary prior to commencement of construction. Details of
finished works are to be submitted to DPI (Crown Lands) for
information.

Response

The majority of the construction works will remain clear of
Crown Land, other than local works associated with outlet
structures. No works in relation to sediment basins, filling works
or bulk earthworks are proposed outside the site development
boundary or on Crown Lands.

Existing discharge points will be maintained during construction
works until development requires upgrade to the new drainage
outlet arrangements. Reference to the SSDR under CoC B4, and
ecologist report should be made pertaining to designs and
assessments associated with outlets.

All works within Crown Land will be completed in accordance
with the noted conditions and in consultation with the NSW
Office of Water, and have outlet specific sediment controls in
place during construction. Reference is to be made to the review
and consultation of ecological requirements completed
byCumberland Ecology

Reference to drawings PIWW-COS-CV-DWG-0246-0248 to be
made in relation to outlet sediment controls. Refer to Section 7 of
the CSWMP pertaining to outlet requirements.

B41 Land disturbance and land filling activities must be undertaken:

(a) in a phased manner, impacting a maximum contiguous are
of 65 Ha at any one time; and.

(b) with no disturbance (including vegetation clearing) of
another area (other than the construction of erosion and
sediment control measures and associated drainage for
the separation of clean and dirty water) until:

(1) a C-Factor of 0.05 has been achieved on the
previous phase; and

(i)  atleast 75% of the permanent stabilisation works
have been implemented for the previous phase; and

(ili)  at least 95% all of the permanent stabilisation
works on any other previously disturbed area have
been implemented.

Note:

For the purposes of this condition, permanent stabilisation works
include established grass cover for the southern fill area where

C013455.07-03_10.rpt 15
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future warehousing is proposed, must be in accordance with
Condition B65.

Response

The management measures required to meet CoC B41 have been
defined and set out in Section 5.8 of this CSWMP.

B42 Stockpiling of imported fill is not permitted for longer than 6
months before placement.

Response

The stockpile management has been set out in Section 5.3 of this
CSWMP in accordance with CoC B42 and B43.

B43 Stockpiles must:

(a) not exceed 10m in height.

(b) be benched over 4m in height

(c) have a maximum slope of 1v:3h slopes; and

(d) be stabilised if not worked on form more than 10 days.

Response

The stockpile management has been set out in Section 5.3 of this
CSWMP in accordance with CoC B42 and B43.

B44 Placed Fill must be stabilised if not worked on for more than 10
days.
Response

The management measures required to meet CoC B41 have been
defined and set out in Section 5.8 of this CSWMP.

B45 The design of fill batters must ensure stability, mitigate visual
impacts, provide for maintenance activities and demonstrate that
there are no impacts on adjacent lands, including bio-diversity
offset areas and the riparian corridor.

Response

The design of short-term construction batters has been completed
with maximum slopes of 1v:2h as defined in Golders
Geotechnical report.

The design of operational batters, including visual impacts, does
not form part of this CSWMP.

In relation to demonstrating that there are no impacts on adjacent
lands relating to fill batters, we confirm that all works (including
fill batters) have been designed to be completed within the
defined development boundary. This includes for a buffer zone,
as defined in Reid Campbell Architects Masterplan, required of
CoC B2(a)(i) and B2(a)(ii). The CoC which requires a buffer

C013455.07-03_10.rpt 16
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zone on the Georges River property frontage as the most inland of
40m from top of bank or the 1% AEP flood level, and allowing
for an additional 10m where native vegetation is located adjacent
to the buffer zone. The construction activities are to be completed
in accordance with the approved design documents, hence impacts
on adjacent areas should be mitigated.

B65 The southern fill area where future warehousing is proposed must
be topsoiled and hydroseeded with native grasses.
Response

The requirement for the southern fill area where future
warehousing is proposed to be topsoiled and hydroseeded with
native grasses is included in Section 3.4 of the CSWMP.

B66 Perimeter fill batters must be stabilised with vegetation.

Response

The requirement for fill batters to be stabilised with vegetation is
included in Section 3.4 of the CSWMP.

Crushing Plant

B186 The CEMP required under Condition C2 must include mitigation,
monitoring and management procedures specific to the crushing
plant that would be implemented to minimise environment and
amenity impacts.

Response

Construction activities relating to the Crushing Plant are described
in Section 2.2 of the CSWMP and Section 2.4.2.1 & Appendix Q
of the CEMP.

The ESC and stockpile measures and controls included in this
CSWMP are to be applied to the crushing plant and associated
crushing plant activities. Defined stockpile locations are to be
provided and managed per the Spoil and Stockpile Management
measures set out in Section 5.3.

Removal of and waste management to be completed in
accordance with the Construction Demolition & Waste
Management Plan - Refer CEMP Appendix P.

C1 Management Plan Requirements

Cil(a) Detailed Baseline Data

Response

Detailed baseline data pertaining to soil soil and water is included
in Section 2 and Appendices C, D & G of the CSWMP.
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C1(b) Detalils of:

(i) The relevant statutory requirements (including relevant
approval, licence or lease conditions);

(if) Any relevant limits or performance measures and criteria;
and

(iii) The specific performance indicators that are proposed to
be used to judge the performance of, or guide the
implementation of, the development or any management
measures.

Response

Statutory requirements are included in Section 3.3 of the
CSWMP.

Discharge control criteria, being the measure of performance and
performance indicators, are provided in Section 3.6 of the
CSWMP.

C1(c) A description of the measures to be implemented to comply with
the relevant statutory requirements, limits or performance
measures and criteria

Response

Measures required to be implemented are included in the ESCP in
Appendix A, and as per requirements set out in Sections 3.4, 3.6,
6, 7 & 8 of the CSWMP.

C1(d) A program to monitor and report on the:

(i) Impacts and environmental performance of the
development

(i) Effectiveness of the management measures set out
pursuant to paragraph (c) above.

Response

Inspection and monitoring requirements have been included in
Section 8 of the CSWMP.

Additional reference to Sections 3.7 to 3.11 should be made for
contingency planning, incident classification and notification,
environmental auditing and reporting, non-compliance, non-
conformance and actions, and review and improvement
requirements respectively.

Cl(e) A contingency plan to manage any unpredicted impacts and their
consequences and to ensure that ongoing impacts reduce to levels
below relevant impact assessment criteria as quickly as possible.

Response
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Reference to Section 3.7 of the CSWMP for contingency
planning.

C1(fH A program to investigate and implement ways to improve the
environmental performance of the development over time.

Response

Reference to Sections 3.11 should be made for review and
Improvement requirements.

C1(9) A protocol for managing and reporting any:

(i) Incident and any non-compliance (specifically including
any exceedance of the impact assessment criteria);

(if) Complaint;

(iif) Failure to comply with statutory requirements;

Response

Reference to Sections 3.8, 3.9 & 3.10 should be made for,
incident classification and notification, environmental auditing
and reporting, non-compliance, non-conformance and actions
requirements respectively

C1(h) Roles and responsibilities for implementing the plan.

Response

Reference to Section 3.2 should be made pertaining to roles and
responsibilities.

C1(i) A protocol for periodic review of the plan.

Response

Reference to Sections 3.11 & 8.3 should be made review and
improvement requirements.

C3 As part of the CEMP required under Condition C2 of this consent,
the Applicant must include the following:

(a) Soil and Water Management Plan (see Condition B29)

(b) Acid Sulfate Soils Management Plan (see Condition B39)

(c) Construction Traffic and Access Management Plan (see
Condition B113)

(d) Construction Noise and Vibration Management Plan (see
Condition B134)

(e) Out-of-hours work Protocol (see Condition B135(g))

(f) Construction Flora and Fauna Management Plan (see
Condition B154); and

(9) Unexpected Finds Protocols (see Condition B175)

Response
This CSWMP forms Appendix F of the CEMP.
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Applicants Final Compilation of Mitigation Measures (FCMM) Matrix

FCMM | Item and Response
No.

0B The Construction Environmental Management Plan (CEMP), or
equivalent, for the Proposal would be based on the PCEMP
(Appendix | of this EIS), and include the following preliminary
management plans:

= Preliminary Construction Traffic Management Plan (PCTMP)
(Appendix M of the EIS)

= Air Quality Management Plan (Appendix O of the EIS)

= Erosion and Sediment Control Plans (ESCPs) and Bulk
Earthworks Plans, within the Stormwater Drainage Design
Drawings (Appendix R of the EIS)

As a minimum, the CEMP would include the following sub-plans:
= Construction Traffic Management Plan (CTMP)

= Construction Noise and Vibration Management Plan (CNVMP),
prepared in accordance with the Interim Construction Noise
Guideline

= Cultural Heritage Assessment Report/Management Plan
= Construction Air Quality Management Plan

= Construction Soil and Water Management Plan (SWMP),
prepared in accordance with Managing Urban Stormwater, 4th
Edition, Volume 1, (2004).

= Erosion and Sediment Control Plan

» Flood Emergency Response and Evacuation Plan
= UXO, EO, and EOW Management Plan

= Acid Sulfate Soils Management Plan

= Bushfire Management Strategy

= Community Information and Awareness Strategy.
= Flora and Fauna Management Plan (FFMP)

= Groundwater Monitoring Program (GMP)

= Stockpile Management Protocol

Response

This CSWMP forms Appendix F of the CEMP and has been
prepared in accordance with the required CoC and FCMM’s
listed and responded to in Section 1.3 of the CSWMP.

OE The Proposal is not anticipated to include any works within the
Georges River. Should works be required within the Georges
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FCMM | Item and Response
No.

River consultation with the Department of Primary Industries
(Crown Lands) would be undertaken.

Response

No works are proposed in the Georges River. Drainage discharge
works will be completed adjacent to the river and within the banks
of Georges River and are defined in the SDDR per CoC B20 to
B22. No work shall be undertaken until consultation with DPI
(Crown Lands) has been undertaken and a Controlled Activity
Approval been granted for the works within 40m of Georges
River.

ESC measures relating to Georges River Discharge have been
included in Appendix A. No works would be made until
consultation process with DPI (Crown Lands) has been
completed.

1H Importation of fill to site during construction of the Proposal is to
not exceed a total of 22,000 m3 of material per day. This limit is
to be further reduced by an amount equivalent to any fill being
imported to the MPE Stage 2 Proposal (SSD 7628) on the same
day such that the combined importation of fill to the Proposal site
and MPE site does not exceed 22,000 m3 on any given day.

Response
Refer CoC A9 response.

4M Erosion and sediment control measures such as silt fencing and
hay bales would be used to minimise sedimentation of streams
and resultant impacts on aquatic habitats and water quality. The
erosion and sediment controls to be included to avoid, minimise
and mitigate against the potential for construction of the Proposal
to result in erosion and sedimentation impacts will be determined
in consideration of the erosive potential of locally occurring soils,
and the characteristics of the clean general fill to be imported as
part of construction of the Proposal.

Response

This CSWMP and associated erosion and sediment control plans
have been completed as required of Managing Urban Stormwater
- Soils and Construction Volume 1 (Landcom 2004), and per
accepted engineering and best practice. The proposed measures,
as reviewed and assessed by a CPESC, Mr Carl Vincent
(ERSED), include measures to avoid, minimise and mitigate
against the potential for the construction of the Proposal to result
in erosion and sedimentation impacts.

The design considers local soil properties and erosive potential of
the local soils as set out in listed in Section 6.1(4) of the

C013455.07-03_10.rpt 21



CostinRoe @it}

FCMM | Item and Response
No.

CSWMP, and monthly rainfall erosivity in Appendix G.
Consideration to the erosion potential for imported soils has been
based on worst case of expected imported soil types (residual
clays or crushed sandstone) and is considered conservative in
nature.

4Q The detailed design process would consider the potential
groundwater impacts on groundwater-dependent ecosystems. In
most cases, these impacts, if evident, would be mitigated at the
design phase.

Response

Reference to be made to Section 2.4 of the CSWMP and
geotechnical information in Appendix D.

Groundwater is noted to be 8-12m below existing ground levels
and will not be impacted by proposed works. Any groundwater-
dependent ecosystems would as such have minimal to no impact
relating to the works.

The geotechnical information shows that some isolated perched
water systems could be present around existing ponds.
Management of groundwater in these locations would be
completed in accordance with the CPESC and any associated
ecosystems managed as set out in Section 3.1 of the Construction
Flora and Fauna Management Plan (CEMP Appendix K).

4T The proposed stormwater basin outlets would be designed to
minimise biodiversity impacts by incorporating native
revegetation and fauna habitat features as far as possible.

Response

This measure is noted to be required for the operational phase of
the development and not relevant to the CSWMP or response
contained herein.

It is noted however that native revegetation is proposed as part of
the operational phase designs and has been documented in the
Landscape Architect designs by Ground Ink.

Refer Landscape Architect design package.

A Soil and Water Management Plan (SWMP) and Erosion and

5A Sediment Control Plan (ESCP), or equivalent, would be prepared
for the Proposal. The SWMP and ESCPs would be prepared in
accordance with the principles and requirements of the Blue Book
and based on the Preliminary ESCPs provided in the Stormwater
and Flooding Assessment Report (refer to Appendix R of the EIS).
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The following aspects would be addressed within the SWMP and
ESCPs:

= Minimise the area of soil disturbed and exposed to erosion

= Priority should be given to management practices that minimise
erosion, rather than to those that capture sediment downslope or
at the catchment outlet

= Divert clean water around the construction site or control the
flow of clean water at non-erodible velocities through the
construction area

= Provision of boundary treatments around the perimeter of
construction areas to minimise the migration of sediment offsite

= Permanent or temporary drainage works (in particular OSDs)
would be installed as early as practical in the construction
program to minimise uncontrolled drainage and associated
erosion

= Stockpiles would be located away from flow paths on
appropriate impermeable surfaces, to minimise potential sediment
transportation. Where practicable, stockpiles would be stabilised
if the exposed face of the stockpile is inactive more than ten days,
and would be formed with sediment filters in place immediately
downslope

= Disturbed land would be rehabilitated as soon practicable

= The wheels of all vehicles would be cleaned prior to exiting the
construction site where excavation occurs to prevent the tracking
of mud. Where this is not practical, or excessive soil transfer
occurs onto paved areas, street cleaning would be undertaken
when necessary.

= A requirement to inspect all permanent and temporary erosion
and sedimentation control works prior to and post rainfall events
and prior to closure of the construction area. Erosion and
sediment control structures must be cleaned, repaired and
augmented as required.

= Where required, sediment basins and their outlets would be
designed to be stable in the peak flow from at least the 10-year
ARI time of concentration event. Sediment basins should be sized
to accommodate the 5 day, 80th percentile storm event, with
sufficient size and capacity to manage Type F soils. Sediment
basins must be regularly cleaned to maintain the design capacity.

Prior to discharge from sediment basins, water would be tested
for the following parameters to identify construction impacts:

_pH
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— Turbidity / TSS
— Oil and grease.

= Sediment fences are to be provided around the perimeter of the
site to ensure no untreated runoff leaves the site, and around the
existing and proposed drainage channels to minimise sediment
migration into waterways and sediment basins

= The following management measures would be implemented
during works in and adjacent to Georges River to mitigate
potential impacts on water quality during OSD channel
construction:

— All reasonable efforts would be taken to program construction
activities during periods when flood flows are not likely to occur

— The construction site, on completion of construction works,
would be left in a condition that promotes native revegetation

— The management principles outlined in Managing Urban
Stormwater (Landcom 2004) for sites with high erosion potential
would be implemented.

Response

The extent and duration of land disturbance will be kept to
minimum duration, and maximum land disturbance of 65Ha (as
required of CoC B41) at any one time until a C-Factor (per Blue
Book) of less than 0.05 is achieved or more than 75% of
construction is achieved. Note that methods to achieve the
required stabilisation per Landcom Blue Book meeting C-factor
being less than 0.05 per Section 5.8 of this report.

Water movement through and from the site is managed via
dedicated flow paths and drainage swales to sediment basins, as
shown on drawings PIWW-COS-CV-DWG-0201, 0211, 0212 &
0213 & 0249. Diversion swales have been designed with either
non-erodible velocities or where velocity is higher than erosion
potential include measures to reduce erosion potential to at or
below acceptable levels per Blue Book. These include rock check
dams, jute (or other similar lining), rock base channel, geotextile
lined channel and low velocity channels.

Boundary treatment including diversion swales, silt fencing,
berms and acceptable measures per Blue Book have been included
in the design. Refer design drawings noted.

Permanent and temporary drainage measures will be constructed
as early as practical with sediment basins to be constructed
initially as per Section 6 & 8 of this CSWMP.
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Stockpiles are located away from any proposed waterways or
diversion paths and as per requirements set out per Section 5.3 of
this CSWMP.

Sediment basin design and management is set out in Section 6 of
this CSWMP for Type F Soil Texture Group and Type D
Hydrologic Group soil. Further information pertaining to
acceptable discharge criteria (including confirmation of pH,
turbidity and oil/grease) are included in Section 3.6. It is noted
that an 85th percentile rainfall has been adopted in the design
which is higher than the recommended measure.

Inspection of measures will be completed by a CPESC as required
of CoC B32.

Works specific to outlets and Georges River have been included
in Section 7 of the CSWMP.

5B Proposal site exits would be fitted with hardstand material,
rumble grids or other appropriate measures to limit the amount of
material transported offsite.

Response

Site entry and exits have been designed with Stabilised
Construction Access measures per Landcom Blue Book and
generally as noted above. Refer drawings PIWW-COS-CV-
DWG-0201, 0211, 0212 & 0213, 0249 & 0250 as included in
Appendix A for locations and details.

An existing automated wheel washer is also present on site which
will be maintained throughout the construction period.
Management and details of this system are included in the
Construction Traffic and Access Management Plan (CTAMP
Section 3.5).

5C The following measures would be considered during the
development of construction methodology for the Proposal to
mitigate flooding impacts:

= For all site works, provide temporary diversion channels around
temporary work obstructions to allow low and normal flows to
safely bypass the work areas

= Locate site compounds, stockpiling areas and storage areas for
sensitive plant, equipment and hazardous materials above an
appropriate design flood level, outside of the PMF extent at the
northern section of the construction area, to be determined based
on the duration of the construction work.

Response
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Local and temporary diversion channels have been included in the
Erosion and Sediment Control design drawings. These include
clean water diversions around works areas and dirty water
conveyance to sediment control basins.

It is noted that the site construction levels are all above the 1%
AEP flood level (being the normally adopted flood level) and
generally above the PMF flood level associated with The Georges
River. The main site compound is proposed on the southern third
of the precinct and above the PMF event. Temporary and
permanent drainage provisions have been made for the compound.
Other minor compounds are sited as required above the 1% and
PMF flood level and extent.

Refer Section 2.8 and drawings PIWW-COS-CV-DWG-0201,
0211, 0212 & 0213 & 0249 as included in Appendix A.

5D To minimise potential flood impacts during construction of the
Proposal, the following measures would be implemented and
documented in the SWMP:

= The existing site catchment and sub-catchment boundaries
would be maintained as far as practicable

= To the extent practicable, site imperviousness and grades should
be limited to the extent of existing imperviousness and grades
under existing development conditions

= Smaller detention storages that provide adequate rainfall runoff
mitigation during partial construction/site development would be
considered.

= Temporary structures used to convey on site run-off during
construction would be designed to accommodate flows during
prolonged or intense rainfalls. The existing stormwater conduit
conveying flows from Moorebank Avenue to the Georges River
would be assessed to ensure it is adequate to accommodate runoff
from the construction area.

Response

Consideration of measures noted above have been made in the
CSWMP and associated ESC designs.

Existing site catchments have been maintained as far as practical,
and generally in accordance with catchments included in the EIS
design and confirmed in the SDDR.

Site imperviousness and works areas will be limited in duration
and extent (<65Ha) as per the CoC and as set out Sections 4 & 5
of the CSWMP.
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Sediment basins (refer Section 6 of CSWMP) will be constructed
prior to site disturbance to ensure that adequate rainfall runoff
mitigation during construction has been made.

Temporary drainage paths have been designed per Landcom Blue
Book requirements and the existing drainage channel from
Moorebank Avenue to the Georges River is not proposed to be
utilised to convey construction runoff, hence the capacity
assessment noted is not relevant to the proposed designs.

5E A Flood Emergency Response and Evacuation Plan, or
equivalent, would be prepared and implemented for the
construction phase of the Proposal to allow work sites to be safely
evacuated and secured in advance of flooding occurring at the
Proposal site. The plan would be prepared in consultation with
the State Emergency Service.

Response

A Construction Emergency Response Plan (ERP) has been
prepared for the precinct by Arcadis. Section 3.12 addresses
flooding and should be referred to in relation to pertaining to
flood associated risks and responses. This ERP is noted to form
part of the CEMP.

5F Stormwater quality improvement devices would be designed to
meet the performance targets identified in the Stormwater and
Flooding Environmental Assessment (Appendix R of the EIS), and
civil design drawings. Maintenance of the bio-retention structures
would be in accordance with the maintenance requirements set
out in Gold Coast City Council’s Water Sensitive Urban Design
Guidelines 2007 and would be included in the OEMP.

Response

This measure is noted to form part of operational phase design
requirements and not relevant to the CSWMP measures or scope
items set out in this report.

It is noted that detailed modelling of stormwater quality
improvement devices have been included in the operational
stormwater system design and documented in the SDDR (per
CoC B4 to B6) and supporting design drawings. Refer separate
report and drawings as required.

5G Operational water quality monitoring is to be carried out and
included in the OEMP with the objective of maintaining or
improving existing water quality.

Response
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This measure is noted to form part of operational phase design
requirements and not relevant to the CSWMP measures or scope
items set out in this report.

It is noted that a future Operational Water quality Monitoring Plan
will be prepared as required under the CoC to future approval
phases of the development.

5H A Flood Emergency Response Plan (FERP) would be prepared
and implemented for the operational phase of the Proposal. The
FERP would take into consideration, site flooding and broader
flood emergency response plans for the Georges River floodplains
and Moorebank area. The FERP would also include the
identification of an area of safe refuge within the Proposal site
that would allow people to wait until hazardous flows have
receded and safe evacuation is possible. The FERP would be
prepared in consultation with the State Emergency Service.

Response

As noted in Response 5E, a Construction Emergency Response
Plan (ERP) has been prepared for the precinct by Arcadis.

Section 3.12 addresses flooding and should be referred to in
relation to pertaining to flood associated risks and responses. This
ERP is noted to form part of the CEMP.

The operational phase FERP is noted to form part of operational
phase design requirements and not relevant to the CSWMP
measures or scope items set out in this report. A future
operational phase response plan would be prepared for future
development approval phases of the precinct.

51 Stockpile sites established during construction are to be managed
in accordance with stockpile management principles set out in
Appendix L of this RtS.

Mitigation measures within the Stockpile Management Protocol
include:

= In order to accept fill material onto site, material
characterisation reports/certification showing that the material
being supplied is VENM/ENM must be provided.

= Each truck entering the MPW Stage 2 Proposal site will be
visually checked and documented to confirm that only approved
materials that are consistent with the environmental approvals
are allowed to enter the site.

= Only fully tarped loads are to be accepted by the gatekeeper.

= Environmental Assurance of imported fill material will be
conducted to confirm that the materials comply with the NSW
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EPA Waste Classification Guidelines and the Earthworks
Specification for the MPW site. The frequency of assurance
testing will be as nominated by the Environmental
assuror/auditor.

= All trucks accessing the site for the purpose of clean general fill
importation would enter and exit via the existing main MPW
Stage 2 site access located in the intersection of Moorbank
Avenue and Chatham Avenue.

= Ingress and egress to the stockpiling areas would be arrangedso
that the reversing of trucks within the site is minimised.

= Stockpiles would not exceed ten-metres in height from the final
site levels, with battered walls at gradients of 1V:3H For any
stockpile heights greater than 4 m, benching would be
implemented.

= For any stockpile heights greater than 4 m, benching would be
implemented.

= Where reasonable and feasible, and to minimise the potential for
erosion and sedimentation of stockpile(s), stockpile profiles would
typically be at angle of repose (the steepest angle at which a
sloping surface formed of loose material is stable) with a slight
concave slope to limit the loss of sediments off the slope, or
through the profile and the formation of a toe drain.

= The top surface of the stockpile(s) would be slightly sloped to
avoid ponding and increase run off.

= Topsoil stockpiles would be vegetated to minimise erosion.

= Stockpiles would be protected from upslope stormwater surface
flow through the use of catch drains, berms, or similar feature(s)
to divert water around the stockpile(s).

= A sediment control device, such as a sediment fence, berm, or
similar, would be positioned downslope of the stockpile to
minimise sediment migration.

= Any water seepage from stockpiles would be directed by toe
drains at the base of the stockpiles toward the sediment basins or
check dams and away from the emplacement or extraction
working face.

= Newly formed stockpiles would be compacted (sealed off) using
a smooth drum roller at the end of each working day to minimise
water infiltration.

= Haul roads would be located alongside the stockpile to the
work/tipping area. As per best practice, the catchment area of
haul roads for surface water runoff would be approximately 2530
m lengths, facilitated by the provision of spine drains which would
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convey water from the haul road to toe drains at the base of the
stockpile, and then to sediment basins.

= Temporary sediment basins would be established in accordance
with the ESCP prepared for the site.

= Stockpiling of clean fill material is to be carried out during
Works Period A (pre-construction) and Works Period D (bulk
earthworks).

= Any imported clean general fill material that would be subject to
stockpiling within the Proposal site for more than a 10-day period
without being worked on, would be subject to stabilisation works,
to minimise the potential for erosion.

= Where the material being stockpiled is less coarse or has a
significant component of fines then surface and slope stabilisation
would be undertaken. Methods for slope stabilisation may include
one or a combination of the following:

— Application of a polymer to bind material together

— Application of hydro-seed or hydromulch

— Covering batters with mulch to provide ground cover.
— Covering batters with geofabric

— Use of a simple sprinkler system for temporary stockpiles,
including use of radiating sprinkler nozzles to maintain fine spray
over exposed surfaces.

— Other options identified by the Contractor.

= Topsoil stockpiles would be seeded with a grass/legume or
nitrogen fixing species (such as acacia) to assist in erosion
control and reduce loss of beneficial soil nutrients and micro-
organisms.

Response

Items 1-6 above are confirmed in Appendix F of the Construction
Traffic and Access Management Plan (CTAMP). Stockpiling
requirements have been completed per Landcom Blue Book and
CoC B42 & B43 requirements, and per the above FCMM items.
Refer to Section 5.3 of this CSWMP and drawings PIWW-COS-
CV-DWG-0201, 0211, 0212 & 0213, 0249 & 0250 as included in
Appendix A pertaining to stockpile locations and details.

5J Gross pollutant traps would be provided at basin inlets for all
permanent basins during operation.

Response
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This measure is noted to form part of operational phase design
requirements and not relevant to the CSWMP measures or scope
items set out in this report.

It is noted that Gross pollutant traps have been included in the
operational stormwater system design and documented in the
SDDR (per CoC B4 to B6) and supporting design drawings. Refer
separate report and drawings as required.

5K Hydraulic modelling of OSD outlet channels (using HEC-RAS
software) would be undertaken during detailed design, to
facilitate the design of the channels and demonstrate their
effectiveness with respect to energy dissipation and scour
protection elements

Response

This measure is noted to form part of operational phase design
requirements and not relevant to the CSWMP measures or scope
items set out in this report.

It is noted that detailed modelling of outlets have been included in
the operational stormwater system design and documented in the
SDDR (per CoC B4 to B6) and supporting design drawings.
Refer separate report and drawings as required.

6d An Asbestos in Soils Management Plan (AMP) is to be
implemented as part of the CEMP in accordance with the Safe
Work NSW requirements, including but not limited to:

= the Guidelines for Managing asbestos in or on soil (2014), and
= Codes of Practice - How to Safely Remove Asbestos (2011) and
How to Manage and Control Asbestos in the Workplace (2011).

Response

Refer to the Asbestos and Impacts Register and Contamination
Management Plan included in CEMP Appendices B and L
respectively pertaining to asbestos management.

6e An Acid Sulfate Soils Management Plan (or equivalent) would be
prepared as part of the CEMP in accordance with the ASSMAC
Assessment Guidelines (1998), for areas identified as being of low
or high risk i.e. works within close vicinity of the Georges River
(Figure 13-2 of this EIS).

In addition, a risk assessment quantifying the risks associated
with the volumes of soil to be disturbed, the laboratory results
from ASS testing undertaken, the end use of the materials and the
proximity to sensitive environments is to be undertaken.
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All offsite disposal would be in accordance with the NSW Waste
Classification Guidelines Part 4: Acid Sulfate Soils (2009).

Response

Refer to the Acid Sulfate Soils Management Plan included in
CEMP Appendix M and Section 2.6 of the CSWMP.

6J In order to accept fill material onto site, the following will be
undertaken:

* Material characterisation reports/certification showing that the
material being supplied is VENM/ENM must be provided.

» Each truck entry will be visually checked and documented to
confirm that only approved materials that are consistent with the
environmental approvals are allowed to enter the site. Only fully
tarped loads are to be accepted by the gatekeeper. Environmental
Assurance of imported fill material will be conducted to confirm
that the materials comply with the NSW EPA Waste Classification
Guidelines and the Earthworks Specification for the MPW site.
The frequency of assurance testing will be as nominated by the
Environmental assuror/auditor.

Response

Management and details of the acceptance of fill protocols are
included in the Construction Traffic and Access Management
Plan (CEMP Appendix F).

6L In areas where placement of fill would occur to final site levels,
but hardstand and warehousing is not currently proposed,
exposed surfaces would be stabilised using hydroseeding, or the
application of a bitumen emulsion or a similar stabilisation
method.

Response

Stabilisation of exposed surfaces is to be completed in accordance
with Section 3.4 and Section 5.8 of this CSWMP.
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Moorebank Intermodal Terminal Project — Concept, Moorebank, NSW

(EPBC 2011/6086)
EPBC Item and Response
No.
9 Sections of the CEMP and OEMP relating to water must be

prepared by a suitably qualified expert and must:

a) be consistent with the Water Quality, Stormwater and Flooding
Provisional Environmental Management Framework (2 July
2014), provided at Appendix O to the finalised EIS

b) incorporate all measures 9A to 9AG from Table 7.1 of the
finalised EIS that are described as ‘mandatory’

c) explain how all measures 9A to 9AG from Table 7.1 of the
finalised EIS that are described as ‘subject to review’ have been
addressed

d) be approved by the Minister or a relevant New South Wales
regulator.

Response

The recommendations of Section 6.1.2 Management Control —
Early Works and Construction phase of the Water Quality,
Stormwater and Flooding Provisional Environmental
Management Framework (2 July 2014), provided at Appendix O
to the finalised EIS document have been followed. The
recommendations of this document for a Soil and Water
Management Plan which includes Erosion and Sediment Controls
has been met through the provision of this CSWMP and ESCP.

In relation to Table 7.1:

e Item 9A —no works are proposed in Conservation Areas as
part of this CSWMP.

e Item 9B — All site compounds, stockpile areas and storage
areas are proposed clear of any flood affected areas. Refer
Section 2.8 and ESCP in Appendix A.

e Items 9C to 9J (which relate to Bridging of Georges River) are
not relevant to the project.

e Item 9K - Sediment basins are proposed for management of
sediment laden water as shown on and ESCP in Appendix A
and Section 60 the CSWMP. These generally align with
future detention and bio-retention basins which will be
constructed for operational phase of the development

e Item 9L - The recommendations of this document for a Soil
and Water Management Plan which includes Erosion and
Sediment Controls has been met through the provision of this
CSWMP and ESCP.

e Items 9M to 9Z are not relevant to the construction phase of
the development.
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e Items 9AA to 9AG are not relevant to the soil and water
management noting regional groundwater systems (being 8-
12m below excavation levels) are not expected to affected by
the development. Refer Section 2.4 of the CSWMP.
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DEVELOPMENT SITE
Site Description

The MPW development footprint is irregular in shape being bounded by the
Georges River on the west, M5 Motorway on the north (and existing ABB
Facility), Moorebank Avenue and Moorebank Precinct East (MPE) On-Site
Detention (OSD) Basin 10 on the east, and undeveloped crown land to the
south. Adjacent to the eastern development extent is MPE OSD 10 (being
constructed on the western side of Moorebank Avenue as part of MPE.

Access to the site is via Moorebank Avenue and the Moorebank Avenue
interchange with the M5 Motorway.

The site is noted to be located within Liverpool City Council Local Government
Area. The development location plan is shown as Figure 2.1 (Source Figure 1-
1 CEMP).

The site is noted to comprise relatively flat topography. The highest level on the
site is RL 17.8m AHD located at the south-east corner of the site. The lowest
level is RL 3.0m AHD adjacent to Georges River. Generally, the levels over the
site fall between a range of RL 13.5m AHD to RL 7.5m AHD. Site grading is
flat to undulating, as noted, however generally falls from east to west at grades of
0.5% to 1%.

Moorebank Avenue reaches levels of RL 25.2m AHD at the East Hills Railway
Line crossing and associated bridge abutment approach at the southern end of the
development footprint.

As referenced in the MPES2 CSWMP Section 3.1.2 (Arcadis 2018):

The Georges River and Anzac Creek are classified as lowland aquatic
ecosystems of south-eastern Australia. The Project EIS states that water
quality parameters were found to be within the guidelines with the
exception of pH and dissolved oxygen (DO). Spot measurements within
the Georges River and Anzac Creek demonstrated pH 6.06 and 5.62
respectively (guideline value 6.50) and DO below the lower guideline
value of 60% saturation in both locations (ALS Water Sciences, 2011).

This was generally supported by baseline monitoring undertaken in
Anzac Creek in accordance with

MPE CoC B106 in Autumn 2018 which identified a moderate level of
stream impairment and poor water quality, with an impoverished
macroinvertebrate community (Biosis, 2018). Water quality monitoring
identified reduced dissolved oxygen values and elevated Aluminium
levels outside of guideline values within areas able to be sampled. The
pH values recorded were considered to be nominal.

Further detail of the existing water quality in adjacent waterways can
be found in the Baseline Monitoring Report, Biosis 2018, prepared in
accordance with MPE CoC B106.
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MPW Stage 2 Construction Environmental Management Plan
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Figure 1-1: Site Location

Figure 2.1 Locality Plan (Source: CEMP Figure 1-1, Arcadis)

The MPW site comprises five (5) key existing drainage catchments. Four of the
five drainage catchments (totaling 121.2 Ha) drain in a westerly direction and
directly to The Georges River. The fifth catchment (24.82 Ha), located at the

south-east of the development area, drains south-east across Moorebank Avenue
via Anzac Creek.
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Refer to Arcadis Figure 5-1: Existing Site Conditions (EIS Appendix R —
Stormwater & Flooding Environmental Assessment) for existing site conditions,
and Costin Roe Consulting drawing PIWW-COS-CV-DWG-0420 for existing
catchment layout, areas and drainage outlet positions — refer Appendix H.

It is also noted that, a catchment of approximately 75 Ha from MPE (IMEX &
MPE OSD 10 - 62.7 Ha, MPE OSD 9 and part of Warehouse 5 (West) — 12.3
Ha, and DJLU) drains through the site via an existing open drainage channel.
The existing channel is in a state of poor maintenance and will be upgraded as
per the SMP for MPE Stage 2. The channel will remain operational during the
construction of MPW Stage 2. This will assist in ensuring that potential for
scour erosion is minimised and associated environmental impact associated with
the construction is also minimised.

2.2 Proposed Development Description

The Project site is located approximately 27 kilometres (km) south-west of the
Sydney Central Business District (CBD) and approximately 26 km west of Port
Botany. The Project site is situated within the Liverpool Local Government
Area (LGA), in Sydney’s South West Sub-Region, approximately 2.5 km from
the Liverpool City Centre.

The Project involves the construction and operation of a multi-purpose
intermodal terminal (IMT) facility, Rail link connection, warehousing, freight
village, and upgrades to the Moorebank Avenue and Anzac Road intersection.
Details on the key components of the Project include:

e  Construction and 24/7 operation of an intermodal terminal (IMT) facility to
support a container freight throughput volume of 500,000 twenty-foot
equivalent units (TEUs) per annum, including:

[e]

[¢]

[¢]

[e]

A rail terminal with nine rail sidings and associated locomotive shifter

A rail link connection from the sidings to the rail link constructed under
MPE Stage 1 (SSD 6766) to the Southern Sydney Freight Line (SSFL)

A rail and truck container loading and unloading and container storage
areas

Truck waiting area and emergency truck storage area
Container wash-down facilities and degassing area
Mobile locomotive refuelling station

Engineer’s workshop, administration facility and associated car parking

e  Operation of the IMT facility includes operation of the rail link to the SSFL
and container freight movements by truck to and from the Moorebank
Precinct East (MPE) site

Construction and 24/7 operation of a warehousing estate on the northern part

of the site servicing the IMT facility and including:

[e]

Six warehouses with a total gross floor area (GFA) of 215,000 m? and, for
each warehouse, associated offices, staff amenities, hardstands and truck
and light vehicle parking
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o 800 m2 freight village (operating from 7am to 6pm, 7 days/ week)
including staff/ visitor amenities

o Internal roads, noise wall, landscaping, lighting and signage.
o Intersection upgrades on Moorebank Avenue at:

» Anzac Road providing site access

= Bapaume Road for left turn only out of the site.

o Construction and operation of on-site detention basins, bioretention/
biofiltration systems and trunk stormwater drainage for the entire site

o  Construction works and temporary ancillary facilities, including:

o Vegetation clearing, topsoil stripping and stockpiling and site earthworks
and temporary on-site detention

o Importation of up to 1,600,000 m® of uncompacted fill, temporary
stockpiling and placement over the entire site to raise existing ground
levels by up to 3 m

o Materials screening, crushing and washing facilities
o Importation and placement of engineering fill and rail line ballast
o Installation and use of a concrete batching plant & crushing facility;

Utilities installation/ connection. The proposed development overview has been
defined in the CEMP Figure 1-2 and is included for reference in this CSWMP
as Figure 2.2.
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ge 2 Construction Environmental Management Plan
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Figure 1-2: Project Overview

Figure 2.2. MPW Stage 2 Project Overview (Source: CEMP Figure 1-2,
Arcadis)

Construction of the Project is anticipated to be approximately 36 months.
Construction works have been divided into delivery phases which are
interrelated and may overlap. The terminology for the Project delivery phases or
periods has been developed from the approved EIS and RtS documentation.

The project delivery phases and the equivalent CoC and RtS phases are
provided in the CEMP and included in the CSWMP as Table 2.1.
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Table 2.1. Project Delivery Phase Terminology (Source: CEMP Figure 1-2)

Table 1-2 Project Delivery Phase Terminology

Pre-Construction Site Preparation Works period B — Site preparation activities

Works period C — Bulk earthworks, drainage and utilities

Benching
Works period A - Pre-construction stockpiling and filling
Works period D — Moorebank Avenue intersection works
Roads .
and internal road network
Construction Terminal and Rail Works period E — IMT facility and Rail link connection

construction

Works period F — Construction and fit-out of
warehousing and freight village

Warehousing
Works period G — Miscellaneous structural construction
and finishing works

2.3 Existing Geology & Soils

A number of geotechnical investigations have been completed on the land
including assessments by Golders. The subsurface conditions on site can be
broadly grouped into four main material types being topsoil, fill material, natural
soils and weathered rock.

The 1:100,000 Geological Map for Penrith shows the site is underlain by (Qha)
quartz sand, silty sand and clay.

Topsoil typically comprises silty sand, fine grained sand, rootlets and bark to a
depth of 0.4m and of loose density.

Natural soils typically comprise medium dense sands, sandy clay and stiff to hard
clay with sand to depths between 0 to 3m.

Weathered Rock was found at depths greater in the order of 20m and represents
weathered siltstone.

The geotechnical model which provides a generalised rock and soil profile for the
MPW Stage 2 site is included in the Golders Geotechnical Investigation prepared
for the EIS. This is reproduced for information in Table 2.2.
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Table 2.2. Geotechnical Model (Source: Golders)
Table 4: Geotechnical Model

Unit Sub-unit

1A Topsoail
w ] 1B Anthropogenic Fill

1 Surficial Soils -
1C Granular Fill
1D Cohesive Fill

2 | Recent Alluvium eh Sand
2B Clay

i 3A Sand

3 | Older Alluvium B Clay
4A Residual Shale Soil

4 | Shale 4B Extremely Low to Low Strength Shale
4C Shale of medium strength or higher
5A Residual Sandstone Soil

5 | Sandstone 5B Very Low to Low Strength Sandstone
5C Sandstone of medium strength or higher

The soils throughout the project site, and expected imported soils (crushed
sandstone or clay), are generally classed as Soil Texture Type F and Soil
Hydrological Group Type D in accordance with Landcom Blue Book Section
3.2.7 and Appendix F respectively.

Refer Appendix D for detailed geotechnical information.

2.4 Groundwater

Discussion on groundwater is included in the Golders Geotechnical report Section
5.3 and reproduced here for completeness:

Groundwater beneath the MPW site area was about 8 to 12 m below the
existing ground levels at the time of the geotechnical investigation,
which is deeper than the expected depth of excavations.

However, higher water levels were encountered in the vicinity of
established ponds on the site (e.g. 0.8m below surface at GA-BH-3102
and 2.8m below surface at GA-TP-3112). Relatively higher groundwater
was also encountered in the vicinity of Anzac Creek at GA-CPT-3116,
where groundwater was recorded at approximately 2m below ground
level.

Groundwater is likely to be encountered within the depth of bored piles,
if used (see Chapter 8.3.2).

Groundwater monitoring was carried out by PB (PB, 2011) and a
monitoring round was completed by Golder (Golder 2015b). The results
of the PB groundwater monitoring indicated the groundwater within the
alluvial soils generally flows westwards towards the Georges River with
groundwater levels recorded in 2011 of between RL6mAHD and
RL2mAHD. These results are consistent with the results of the Golder
monitoring.

As the alluvial soils on the site contain granular horizons, there may be
seasonally elevated perched water tables in fill materials and sand
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layers. These perched water systems could impact retaining walls,
excavations for slopes and foundations. Elevated or perched
groundwater levels are also expected in the vicinity of established ponds
on the MPW site. Perched groundwater inflows could potentially lead
to softening of natural alluvial clays in footing excavations, so concrete
for footings should be placed as soon as practicable. Potential for
perched groundwater should be considered in the design of slopes and
retaining walls and control measures such as sump pumping may be
required during construction.

Based on the geotechnical investigations, groundwater generally should not be
encountered or would be limited to localised areas. In the event that groundwater
were to be encountered, then the management requirements of the CSWMP and
requirements of the NSW EPA EPL, and requirements relevant sub-plans of the
CEMP (for example the Acid Sulfate Management Plan, Contamination
Management Plan) would need to be applied for dewatering or discharge of water.

2.5 Contamination

Contaminants of concern have been identified within the project area. A
Contamination Management Plan (CMP) has been prepared by EP Risk
(EP1340.002_MPW_CMP.pdf) for MPW Stage 2 .

The CMP includes and requires the appropriate briefing and Specific Work
Health and Safety (WHS) induction of site workers who may uncover potential
chemical contamination (including potential asbestos containing materials)
and/or explosive ordnance. This CMP describes reporting procedures and lines
of responsibility relating to contaminants of concern.

Any management measures relating to contaminants of concern should refer to
the CMP and measures included in the CMP.

2.6 Acid Sulfate Soils

An Acid Sulfate Soil Management Plan (ASSMP) has been prepared by EP Risk
(EP1340.001_MPW_ASSMP.pdf) for MPW Stage 2.

The objective of the ASSMP is to ensure a controlled management approach and
strategy associated with acid sulfate soil (‘ASS’) and provide guidance on the
management of stockpiling and on-site reuse (if suitable) of surplus soil material
which is likely to be encountered during the MPW Stage 2. The ASSMP has
been prepared in accordance with the Acid Sulfate Soil Manual (ASSMAC
19982).

As set out in Section 1.4 of the ASSMP, the ASSMP aims to satisfy the following
objectives:

1. Review of previous investigations undertaken at the Site.

2. Address the requirements of the relevant environmental legislation and
statutory requirements as it applies to the MPW Stage 2.

3. Summarise potential impacts on the environment from the proposed works.

4. Document environmental procedures that must be followed to control
potential environmental impacts.
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Control and minimise the disturbance of ASS.

6. Confirmation of the effectiveness of the adopted control measures by
validation testing and documentation.

7. Preservation of engineered structures, water quality, soil quality and the wider
environment.

8. Preparation of this ASSMP in accordance with the relevant statutory

provisions and guidelines.

Refer to the ASSMP for detailed management requirements associated with ASS.

Where ASS is encountered, additional requirements included in the ASSMP (to
those stipulated in this CSWMP) are to be followed in accordance with the
ASSMP.

2.7 Climate and Meteorology

The Holsworthy area experiences relatively mild temperatures and moderate
rainfall, with a yearly average rainfall of about 880 mm, based on records from
the nearest observation site at Bankstown Airport since 1968 (Station 066137).

Typically, the wettest month (mean rainfall) is February, and driest usually
August.

The annual mean minimum temperature is 12.0°C and the mean maximum
temperature is 23.2°C. The hottest month is usually January (mean maximum of
28.2°C) and the coldest month is usually July (mean minimum of 5.1°C).

Climate statistics and average annual rainfall data and rainfall patterns relevant
to this site (Bankstown Airport as sourced from Australian Bureau of
Meteorology (BOM)) are included for reference in Appendix C of this CSWMP.

2.8 Flooding

A flood assessment was completed by Arcadis and formed Appendix R of the EIS
(Moorebank Precinct Intermodal Terminal Facility — MPW Stage 2 Stormwater
and Flooding Environmental Assessment).

Reference to Figure 2.3 and Table 2.3 below should be made for flood modelling
information and levels.
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Table 2.3. MPW S2 Flood Levels (Source: Arcadis Table 4-1)

Table 4-1: Comparison of ‘Base-Case’ and ‘MPW Stage 2 Proposed Development’ Flood Levels

SRR | e |
Location Flood Level (mAHD) Flood Level (mAHD)

Flood Impact
Base-case Proposed (mm) Base-case Proposed
Condition* Condition Condition* Condition

36 12.68 12.67 -0.01 16.24 16.24 0.00

35 12.68 12.67 -0.01 15.98 15.99 0.01

34 12.26 12.26 0.00 15.19 15.20 0.01
e |- : : : : :

33 12.16 12.16 0.00 15.26 15.26 0.00

32 12.06 12.06 0.00 14.98 14.98 0.00

31 11.99 11.99 0.00 14.93 14.93 0.00

30 11.88 11.88 0.00 14.80 14.80 0.00

29.3 11.82 11.81 -0.01 14.72 14.72 0.00

292 11.76 11.75 -0.01 14.63 14.63 0.00
Existing. Rail " » - - - -

Bridge

291 11.73 11.73 0.00 14.42 14.43 0.01

29 11.70 11.69 -0.01 14.43 14.43 0.00

289 11.72 11.72 0.00 14.43 14.43 0.00
Proposed MPE " » - - 5 -

Stage 1 Rail Bridge

288 11.69 11.69 0.00 14.22 14.22 0.00

28.7 11.49 11.49 0.00 13.89 13.89 0.00

28 11.35 11.35 0.00 13.72 13.72 0.00

27 11.35 11.35 0.00 13.83 13.84 0.01

26 11.40 11.40 0.00 13.83 13.83 0.00

25 11.20 11.20 0.00 13.51 13.52 0.01

24 11.11 11.11 0.00 13.36 13.36 0.00

23 10.92 10.92 0.00 12.86 12.86 0.00

- 10.93 10.93 0.00 13.15 13.15 0.00

21 10.99 10.99 0.00 13.25 13.26 0.01

20 10.98 10.98 0.00 13.25 13.25 0.00

19 10.92 10.92 0.00 13.16 13.17 0.01

18 10.82 10.82 0.00 13.00 13.00 0.00

4 10.82 10.82 0.00 12.96 12.96 0.00

16 10.80 10.80 0.00 12.94 12.95 0.01

15 10.73 10.73 0.00 12.85 12.86 0.01

14 10.63 10.63 0.00 12.77 12.77 0.00

*i.e. with MPE Stage 1 Rail link potential flood impact (preliminary only, to be further assessed in MPE Stage 1
design)

The 1% Average Exceedance Probability (AEP) flood line, as defined in the
above EIS assessment, has also been shown on ESCP drawings PIWW-COS-
CV-DWG-0210to 0213 and 0249. This shows that all ESCP measure are located
clear and above the flood affected areas other than items associated with drainage
outlets.
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It is further noted that generally site levels are all higher than the PMF event,
hence the site can be considered flood free in relation to the regional flood
conditions.

Local flooding relates to site runoff and contributing catchments relating to the
MPW Stage 2 development areas and conveyance of runoff in the east-west
culvert only. Local drainage runoff and overland flow is addressed in the ESCP
as endorsed by the CPESC.

Given the site is free from regional flooding and local overland flow is managed
through ESCP measures, flood liability and risk (CoC B30(a)(ii) is considered
low to negligable.
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Consulting
3 GENERAL REQUIREMENTS
3.1 Introduction & Reference Documents

This CSWMP has been prepared with the purpose of providing a set of site
management procedures to control the severity and extent of soil erosion and
pollutant transport during the earthworks and construction phase of the MPW
Stage 2 development.

This document has been completed in accordance with the guidelines in
Managing Urban Stormwater - Soils and Construction Volume 1 (Landcom
2004).

An erosion and sediment control plan (ESCP) is shown on drawings PIWW-
COS-CV-DWG-0201, 0211, 0212 & 0213 & 0249 with details of various
measures shown on drawings PIWW-COS-CV-DWG-0250 & 251 (refer
Appendix A) for works within the project boundaries. Specific plans pertaining
to outlets to Georges River are shown on drawings PIWW-COS-CV-DWG-
0246, 0247 & 0248. This CSWMP is to be read in conjunction with the provided
drawings.

Contractors will ensure that all soil and water management is undertaken in
accordance with this CSWMP and the guidelines in Managing Urban Stormwater
- Soils and Construction Volume 1 (Landcom 2004).

3.2 Roles and Responsibilities

1. All Project Personnel are responsible for the implementation of this CSWMP
and have the responsibility to stop works if there is potential for a safety or
environmental incident to occur.

2. The key roles and responsibilities for the Project personnel in relation to soil
and water management are outlined below in Table 3.1.

Table 3.1 Roles and Responsibilities

Role Responsibilities

Contractor’s Manage the delivery of the construction process in
Project Manager | relation to soil and water quality management at the site
(Contractor’s PM) | in conjunction with the Contractor’s EM.

Provide for training in erosion and sediment control for
personnel directly involved with the implementation of
this plan, as required.

Identify and allocate Project resources to implement the
requirements of this plan.

Oversee the implementation and maintenance of this

plan.
Contractor’s Communicate with all workers including sub-contractors
Construction regarding compliance with the CSWMP.
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Role Responsibilities

Manager Record and communicate volume of spoil imported to
(Contractor’s CM) | site to the Principal’s Representative on a weekly basis.

Coordinate the implementation and maintenance of
erosion and sediment controls and provide support for the
Contractor’s EM.

Contractor Co-ordinate CPESC to undertake monthly inspections
Environmental and report on implementation of this plan (CoC B32).
(I\éir;lat?:crtor’s EM) CPESC to recommend any improvements to the plan and

site control measures (CoC B32).

Develop, implement, monitor and update the progressive
CESCPs as required.

Direct works to be performed in accordance with this
plan.

Review works proposed within the riparian zone.

Maintain site records confirming achievement of water
quality objectives prior to discharge.

Maintain relevant waste disposal records

Co-ordinate the sampling and assessment of waters and
sediments in control structures to enable classification
and reuse, discharge or disposal in an appropriate manner
on or off site.

Maintain the site water quality register (8.2)
Record environmentally relevant incidents.
Manage and respond to reported incidents.

Site Supervisor Present toolbox talks that include the requirements of this
plan.

Inform staff of their obligation to comply with EWMS
and CESCPs.

Communicate the volume of spoil imported to site on a
daily basis to the Contractor’s CM.

Manage and respond to reported incidents.
Approval to make new infrastructure operational.
Co-ordinate and report on daily and weekly inspections.

Co-ordinate inspection and monitoring of equipment
washdowns, waste handling and other construction
related activities that influence the site’s management of
soils and water.

All Personnel Comply with the requirements of this CSWMP.
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Role Responsibilities

Report any observed failure of ERSED infrastructure to
the Contractor’s EM or Site Supervisor.

Report all environmental incidents to the Site Supervisor
and/or the Contractor’s EM.

3.3 Legal and Regulatory Requirements

The below sets out the legislation and planning instruments considered in the
preparation of this sub plan. It is noted that the regulatory framework for the
project is set out in Section 2.4 of the CEMP.

The Project has been approved under both the Environmental Planning and
Assessment Act 1979 (EP&A Act) and the EPBC Act.

The CSWMP has been prepared in accordance with the CoC of SSD7709 (as set
out in Section 1.3 of the CSWMP) and forms a subsection of the CEMP prepared
by Arcadis. This plan is to be read in conjunction with the CEMP and any
statutory requirements and other management measures included in the CEMP.

The plan has been completed in accordance with all relevant approvals and
regulatory framework including Australian Government (Department of
Environment and Energy) Concept Approval EPBC 2011/6086 dated 27
September 2019 and Condition 9(a) to (d) of this approval.

This CSWMP has been prepared in accordance with the NSW EPA EPL (refer
Appendix 1) and discharge criteria included in Section 3.6 of the CSWMP.

It is further noted that this CSWMP has been completed with consideration to
the Arcadis Document included in Appendix 2 of the approved SSD_7709
“Final Compilation of Management and Mitigation Measures” submitted 2
November 2018. The items included in the Applicants Final Management and
Mitigation Measures are consistent with the requirements of Managing Urban
Stormwater - Soils and Construction Volume 1 (Landcom 2004) as set out in
this document. Refer Appendix J for FCMMs.

Table 3.2 lists regulatory guidelines and documents relevant to the CSWMP.
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Table 3.2. Regulatory Documents and Guidelines

Legislation

Description

Relevance to the CSWMP

Environmental
Planning and
Assessment Act 1979

This Act establishes a system of
environmental ~ planning  and
assessment  of  development
Projects for the State.

The CoCs and obligations issued under
Part 4 of the EP&A Act are addressed in
this plan.

Protection of the
Environmental

Operations Act 1997

The objectives of this Act relate to
the protection of the environment
through pollution prevention and
cleaner production, among others.

Relevant sections of the Act, including
duties to report pollution incidents and
disposal ~ regulations  have  been
incorporated into this plan and incident
response procedures.

A key legislative requirement applicable
to  construction soil and  water
management is Section 120 of the
Protection of the Environment Operations
Act 1997 which relates to pollution of
waters and the need to implement all
reasonable and feasible measures to
minimise the risk of pollution of waters.

Part 5.7 of the Act requires that a pollution
incident causing or threatening material
harm to the environment be notified to
EPA and other relevant authorities as
outlined in the CEMP. Material harm
constitutes actual or potential harm to the
health or safety of humans and/or
ecosystems that is not trivial, or results in
actual or potential loss or property damage
of amounts in excess of $10,000 in total.

Contaminated Land
Management Act 1979

The general object of this Act is to
establish a process for
investigating and (where
appropriate) remediating land that
the EPA considers to be
contaminated significantly enough
to  require regulation under
Division 2 of Part 3, and to ensure
that contaminated land is managed
with regard to the principles of
ecologically sustainable
development.

Contamination on site must be assessed
and managed in accordance with this act.

Division 2, Part 3, Section 11-17 of this
Act details requirements for the
Management of Contaminated Land.

Management Act 1994

Water  Management | The objects of this Act are to | Although it is not envisaged that any
Act 2000 provide for the sustainable and | construction  activities would  be
integrated management of the | undertaken on waterfront land, any
water sources of the State for the | waterfront activities that do occur would
benefit of both present and future | be conducted generally in accordance with
generations. the NSW Office of Water’s Guidelines for
Controlled Activities.
Fisheries The objectives of this Act seek to | This CSWMP has been prepared to

conserve fishery resources, fish
stocks and key fish habitats.

maintain  existing  flow  regimes
surrounding the site and to contain water
onsite within sediment basins until
discharged with strict water quality
requirements. No impacts to fisheries are
envisaged as a result of Project
construction.
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Legislation Description Relevance to the CSWMP

Dangerous Goods | The main objects of this | Provisions relating to the storage and
Regulation (Road and | Regulation are to give effect to the | transport of dangerous good, such as
Rail Transport) 2014 | standards,  requirements and | fuelling procedures and fuel storage, are
procedures of the Code so far as | incorporated into this plan.

they apply to the transport of
dangerous goods by land transport,
and to promote consistency
between the standards,
requirements and  procedures
applying to the transport of
dangerous goods by land transport
and other modes of transport.

Commonwealth The objectives of this Act seek to | Requirements under EPBC Approval (No.
Environmental promote environmental protection, | 2011/6086) have been considered during
Protection and | ecologically sustainable | the preparation of this CSWMP.
Biodiversity development, biodiversity

Conservation Act | conservation and the promotion of

1999 heritage, among others.

Additional guidelines and standards considered in relation to the management of
soil and stormwater include:

e Managing Urban Stormwater — Soils and Construction VVolume 1, 4th Edition
(Landcom 2004);

e Managing Urban Stormwater: Soils and Construction — Installation of
Services, Volume 2A (OEH 2008); and

o Australian Rainfall and Runoff — VVolume 1 (2001), Engineers Australia.

3.4 General CSWMP Requirements

1. This document is noted to form a sub-plan as part of the CEMP as required
under CoC C2 to CA4.

2. This document and associated drawings are subject to further periodic review
throughout the works period to ensure the requirements and measures set out
in this CSWMP are fit for purpose and allow for any changes which might
occur during construction not envisaged during the initial preparation of the
CSWMP and associated ESCP.

3. All erosion and sediment control measures will conform to the standards and
specifications contained in:
(i) This CSWMP;
(i)  Conditions of Consent;
(iii)  the approved CEMP and supporting documentation; and
(iv) the latest version of Landcom Blue Book if the standards and
specifications are not contained in the approved ESCP.

4. Any works that may cause significant soil disturbance and are ancillary to any
activity for which regulatory body approval/ consent is required, will not
commence before the issue of that approval/ consent.
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5. Additional and/or alternative ESC measures are to be implemented in the
event that site inspections, the site’s incident response requirements (refer
CEMP), or the regulatory authority, identifies that unacceptable off-site
sedimentation is occurring as a result of the work activities.

6. Land-disturbing activities shall not cause unnecessary soil disturbance if an
alternative construction process is available that achieves the same or
equivalent outcomes.

7. It is noted that ongoing inspections and monitoring by the CPESC and ER
will be necessary throughout the works period. These inspections shall be
undertaken in accordance with project conditions.

8. Appropriate additional erosion and sediment control measures will be
implemented as required on site to suit changing site conditions, or other on-
site conditions not included in the design documents, such that all reasonable
and practicable measures are being taken to ensure acceptable water quality
measures are installed. Only those works necessary to minimise or prevent
environmental harm shall be conducted on-site prior to approval of the
amended Erosion and Sediment Control Plan (ESCP).

9. Only VENM, ENM, or other imported fill material approved in writing by
EPA is to be placed on the site, as required of CoC A7.

10. The total volume of uncompacted fill to be imported must not exceed
1,600,000m3 as required of CoC A8.

11. Importation of imported fill must not exceed a total of 22,000m3 of material
per day across this development and MPE Stage 2 (SSD 7628) on the same
day as required of CoC A9.

12. No construction (including clearing and maintenance access) is permitted
within the riparian corridor except for that identified on the revised drawings
approved under Condition B2 and activities associated with vegetation and
stormwater management. as required of CoC A10.

13. The southern fill area where future warehousing is proposed must be topsoiled
and hydroseeded with native grasses as required of CoC B65.

14. Perimeter fill batters must be stabilised with vegetation as required of CoC
B66.

3.5 Erosion and Sediment Control Hazard Assessment

The erosion hazard assessment has been completed per the guidelines of the
Landcom Blue Book. This assessment identified the proposed development
works as posing a high risk to receiving waterways given the proximity of the site
to The Georges River. The risks to waterways from site construction activities
are:

e Exposure of surface and subsurface soils due to the bulk earthworks
activities. At this stage cut and fill to create flat sloping pavements and
building envelopes above the Regional 100-year ARI flood level is proposed.

o  Exposure of subsurface soils due to bulk earthworks.
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e Area of disturbance will be up to a maximum exposed area of 65 Ha in
accordance with CoC B41.

e As per RUSLE Calculation included in Section 6.1 and drawing PIWW-
COS-CV-DWG-0201 in Appendix A. The assessment results in a soil loss
of 68 t/Halyr, a Soil Loss Class of 1 and resulting “very low” hazard
classification.

In relation to CoC B30(a)(i) to (v) refer Table 3.4 which sets out management
measures to mitigate risk items listed in the CoC.

Table 3.4. CoC B30(a)(i) to (V)

ltem Comment Relevant
Reference

() Monthly Rainfall | Monthly  rainfall  erosivity | Appendix G

Erosivity assessment has been made per
Landcom Blue Book
requirements and included in
Appendix G. The assessment
shows that the highest erosivity
potential is realised in the
months of January to April,
with low potential during June
to October.

(i) Flooding Liability | Risk of flood affectation or | Section 2.8
liability is low to negligible.

Flood assessments completed
as part of the EIS show that the
site is clear of the 1% AEP (1 in
100-year ARI) flood extent and
also generally above the PMF
event.

(iii) Topography Existing topography is flat with | Section 2.1
minimal falls over the property ESCP Drawings in

as described in Section 2.1. Appendix A.

Proposed topography
(following  earthworks and
building  construction)  will
generally comprise flat
gradients (in the order of 0.5-
5%).

Risk associated with
topography  are  mitigated
through ESCP measure
outlined in this CSWMP and
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ESCP drawings in Appendix

A.

(iv) Physical and | Physical and chemical | Section 2.3, 2.5,
chemical properties of in-situ soils are |26 and 6.1,
properties of in- | described in Golders Report | drawings in
situ and imported | (appendix D) and Section 2.3 of | Appendix A and
soils this CSWMP. Geotechnical

Relevant assessments relating mformatyon n
to soil and water have been Appendix D.
completed as set out in Section

6.1 pertaining to erosion runoff

potential and RUSLE noting a

very low hazard classification

has been calculated.

(v) Sensitivity of | Assessments completed as part | Section 2.1 & 3.6
receiving of the EIS shows that the
environment receiving environment

(Georges River & Anzac
Creek) are low quality aquatic
environments (refer Section
3.1).

Management of discharge to
receiving environment and
potential of discharge affecting
the receiving environment is
low based on adherence to this
CSWMP and discharge criteria
in Section 3.6.

3.6 Water Discharge Performance Criteria

The quality of discharge from the site to satisfy the following Water Quality
Objectives (WQOs) per Landcom Blue Book requirements:

e Water pH released from a controlled sediment basin outflow shall be within
the range 6.5 to 8.5.

e Suspended Solids released from controlled sediment basin outflows will be
no greater than 50mg/L, 75 NTU’s (Nephelometric Turbidity Units) or other
Turbidity measurement based on confirmed laboratory correlation.
Correlation should be confirmed through laboratory assessment and in
consultation with the CPESC.

e Oils and Grease — no visible films or odour.
e Litter — no visible litter washed or blown from the site.
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Requirements set out in the NSW EPA EPL (Number: 21054) (refer Appendix
1) are included as Table 3.5 below with discharge points (per the EPL) shown in

Figure 3.1.

Dlscharpe Points

Easting/Morthing (m)

E 308709.75, N6I4155033

E 3051 104,76, NE241654.48

E 3074&1.55, NEI41B46.11

E30TL11.41, NAZ405ST 16

E 307846.58, N6I40170.18

E 305074.53, NGI404661 64

EI0EI43.73, NE2LO2 73,59

Figure 3.1. NSW EPA EPL Discharge Point Locations
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Table 3.5. NSW EPA EPL Discharge Requirements

POINT 1,2,3,4,5,6,7

Pollutant Units of Measure 50 Percentile 90 Percentile 3DGM 100 percentile
concentration  concentration concentration concentration
limit limit limit limit

Oil and Visible 0

Grease

pH pH 6.5-8.5

TSS milligrams per litre 50

Turbidity nephelometric 25

turbidity units
POINT 3,4,5

Pollutant Units of Measure 50 Percentile 90 Percentile 3DGM 100 percentile
concentration  concentration concentration concentration
limit limit limit limit

Perfluorohex  micrograms per 0.7

ane litre

sulphonate

(PFHxS)

Perfluoroocta micrograms per 0.7

ne litre

sulphonate

(PFOS)

Perfluoroocta micrograms per 5.6

noic acid litre

(PFOA)

Additional requirements for discharge set out in the NSW EPA EPL are as
follows:

e PFHxS and PFOS must not exceed a total combined concentration limit of
0.7 micrograms per litre
e The total suspended solids and turbidity limits specified under Condition
L2.4 for the discharge points identified as EPA licence discharge points 1, 2,
3, 4,5, 6 and 7 do not apply when the discharge occurs solely as a result of
rainfall measured at the premises which exceeds a total of 24.4 millimetre of
rainfall over any consecutive 5 day period.
Note:
A 24.4mm rainfall depth is defined by the publication Managing Urban
Stormwater: Soils and Construction (Landcom 2004) as the rainfall depth in
millimetres for a 80th percentile 5 day rainfall events for the Liverpool area.
e The concentration limit for Total Suspended Solids (TSS) and turbidity under
condition L2.4 for licence discharge points 1, 2, 3, 4, 5, 6 and 7 is deemed
not to have been breached where:
- the sample complies with the turbidity limit at the time of the discharge;
and
- the EPA is advised within three (3) working days of completion of the
TSS testing, of any TSS results above the licence limit.

Records of confirmation of achievement of water quality objectives are to be
maintained on site and to be provided on request to the ER and CPESC.
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3.7 Contingency Planning

Reference to the unexpected finds protocols within the CEMP (Appendix A to D)
should be made pertaining to contingency management.

3.8 Incident Classification and Notification

It is the responsibility of all site personnel to report all environmental incidents
to the Site Supervisor and/or the Contractor’s EM.

Incident response requirements including classification, responses, external
notification and incident review protocol are set out in Section 2.8 of the CEMP.
Reference to the CEMP should be made pertaining to all incident response
protocol.

3.9 Environmental Auditing and Reporting

Auditing and reporting will be undertaken in accordance with the CEMP Section
4, refer to the CEMP for details.

3.10 Non-compliance, Non-conformance and Actions

It is the responsibility of all site personnel to report non-compliances and non-
conformances to the Site Supervisor and/or the Contractor’s EM.

Non-compliances, non-conformances and corrective and preventative actions
will be managed in accordance with Section 4.4 of the CEMP.

3.11 Review and Improvement

The effectiveness of sediment and erosion control measures will be confirmed
through monthly CPESC inspections, ongoing site inspections by the
Construction Contractor, CPESC and the ER. Adjustments as required during the
construction period will be made based on confirmed site conditions and
effectiveness of the implemented measures.

Review and improvement of this plan (including the CESCP contained in
Appendix A) will be also be undertaken in accordance with the CoCs and Section
4.5 of the CEMP. Continuous improvement will be achieved by the ongoing
evaluation of environmental management performance and effectiveness of this
plan against environmental policies, objectives and targets.

A copy of the updated plan and changes will be distributed to all relevant
stakeholders in accordance with the approved document control procedure.
Construction will be undertaken in accordance with the most recent, approved
version of this CSWMP.

C013455.07-03_10.rpt 57



Consulting
4  MANAGEMENT PHASES DURING CONSTRUCTION
4.1 Background

The CSWMP employs an ESCP which will be implemented to minimise water
quality impacts in terms of sediment loading. The ESCP drawings are included
in Appendix A and listed in Section 3.1 of this CSWMP. The plan includes
measures such as sediment fences, cut-off drains for sediment laden stormwater
and diversion channels for clean stormwater run-off.

The following sections provide information to identify controls and procedures
that will be incorporated into the Erosion and Sediment Control program.

It is expected that the construction period will be more than 6 months.

4.2 Pre-Construction

The following minimum requirements will be met prior to commencement of
construction:

« Sediment fences will be in accordance with Blue Book Standard drawing SD
6-8 and constructed in locations specified on drawings, and on the upstream
edges of the designated buffer strips and at the base of fill embankments.

. Areas for plant and construction material storage will be designated along
with associated drains and spillage holding ponds and any contaminated soil
management measures required of the CMP. These areas will remain separate
to the CSWMP measures and detailed per the CEMP. Refence to the CEMP
will be made pertaining to construction specific management measures and
spill procedures.

. Diversion banks (and/ or drains) will be created at the upstream boundaries
of construction activities to ensure upstream runoff is diverted around any
exposed areas. These diversion banks (and/ or drains) will be sufficiently
stable to not contribute sediment or sediment laden water off-site. Catch
drains will be created at the downstream boundary of construction activities.

« Rock check dams and/or gravel bags or sandbags will be placed along the
catch drains to slow flow, reduce scour and capture some sediment from
internal site water runoff. Refer to drawings for recommended locations.

« Construction of temporary sediment basins will be completed.

« Site personnel will be educated to the sediment and erosion control measures
implemented on site.

. Sediment basins will be flocculated prior to any run off being received. An
acceptable method is for water to be treated with gypsum at approximately 32
kg per 100m? of collected runoff, or as required to achieve the specified water
quality targets.

« All exposed soils should be stabilised within 5 days of completion.
Acceptable method would be to use a soil binder such as Ground Control
(Complete Water Treatment), Stonewall (Vital Industries) or approved
equivalent as noted in Section 5.8.
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Concrete crushing plant, washout and other construction related activity to be
self-contained and managed through construction specific management
measures and spill procedures including in the CEMP and subplans included
per CoC C3.

Stockpile management to be completed as set out in ESCP (Appendix A) and
Section 5.3.

4.3 During Construction

The following minimum requirements will be met during construction:

Progressive re-vegetation of filled areas and filled batters.
Construction activities will be confined to the necessary construction areas.

The provision of a stabilised site access to minimise the tracking of debris
from tyres of vehicles leaving the site onto public roads. Construction exits
will be nominated to manage the movement of construction access to defined
locations. Refer to Blue Book Standard Drawing SD 6-14 on drawing
PIWW-COS-CV-DWG-0250.

Topsoil and temporary stockpile location will be nominated to coincide with
areas already disturbed. Stockpiles will be sealed with soil binder within 20
days. A sediment fence will be constructed around the downstream side of the
stockpile and a diversion drain at the upstream side if required.

Measures relating to contaminated spoil stockpiles to be implemented in
accordance with the CMP by EP Risk. Refer to CMP for management and
waste disposal measures.

Regular inspection and maintenance of sediment fences, sediment basins and
other erosion control measures will be made. Following rainfall events
greater than 5mm inspection of erosion control measures and removal of
collected material will be undertaken. Replacement of any damaged
measures will be performed immediately.

Management measures set out in the FCMM’s to be implemented — refer
Appendix J.

Spill response to be managed via procedures set out in CEMP and subplans
in Appendix G, P and R.

Site shutdowns are conducted in a manner that minimises potential environmental
harm:

Existing ground covers are protected from damage and retained as long as
practicable.

Procedures for initiating a long-term site shutdown (e.g. between completion
of earthworks and building works) incorporate appropriate revegetation or
approved stabilisation (per Section 5.8) of all soil disturbances unless
otherwise stipulated within an approved site management plan.

Stabilisation procedures associated with a programmed site shutdown
commence at least 30 days prior to the nominated shutdown time.
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« Appropriate stabilisation measure to be undertaken for short-term site
shutdown (e.g. long weekend, Christmas, Easter) will be in accordance with
measures set out in this CSWMP and in consultation with the CPESC.

. The adopted site stabilisation measures will not rely upon the longevity of
non-vegetated erosion control blankets and short-term soil binders.

Soil erosion resulting from rainfall is minimised:

« Soil disturbing activities are programmed to minimise periods of soil
exposure.

« Progressive stabilisation will be undertaken following construction and
earthworks per Section 5.8.

« Appropriate additional measures will be considered and implemented in high
risk areas (including batter slopes, temporary work areas, works adjacent to
riparian zones, or other sensitive areas) as required during the construction
period.

Soil erosion resulting from wind erosion is minimised:

. Erosion control measures used to control wind erosion are commensurate
with soil exposure and the expected wind conditions in terms of speed and
direction. Refer dust control notes ESCP in Appendix A.

. Stockpiles of erodible material (including loosely compacted or granular
materials) are covered during periods of strong wind or when strong winds
are imminent. Reference to Blue Book Standard drawing SD4-1 will be made
pertaining to stockpile requirements including local provisions, covering and
stabilisation requirements (refer also Table 7-1 of Blue Book). Specific
measures for stockpile stabilisation include wetting of surfaces & application
of polymer binders. As a minimum, completed work surfaces should be
compacted and free of excessive loose sediment. Refer Section 5.3 and
FCMM’s.

4.4 Post Construction

Post construction, maintenance of all erosion and sediment controls are required
until permanent stabilisation has occurred.
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5 EROSION & SEDIMENT CONTROL

5.1 Land Disturbance

Where practicable, the soil erosion hazard on the site will be kept as low as
possible and as recommended in Table 5.1, and as defined in Section 5.8 and

Costin Roe

stabilisation requirements included in Table 5.2.

Table 5.1 Limitations to access

Land Use or
Zone

Limitation

Comments

Construction areas

Limited to 5 (preferably 2)
metres from the edge of
any essential construction
activity as shown on the
ESC Drawings (Appendix

All site workers will clearly
recognise these areas that,
where appropriate, are
identified with barrier fencing
(upslope) and sediment fencing

A). (downslope), or similar

materials.
Access areas Limited to a maximum | The site  manager  will
width of 5 metres determine and mark the

location of these zones on site.
They can vary in position so as
to best conserve existing
vegetation and protect
downstream areas while being
considerate of the needs of
efficient works activities. All
site  workers will clearly
recognise these boundaries.

Remaining lands, No

Go-Zones, areas
outside approved
construction or

development areas.

Entry prohibited except for
essential management
works

Maximum disturbed
area of 65Ha as per
the requirements of
CoC B41.

CoC B41 requires:

Land disturbance and land
filling activities must be
undertaken:

a) In a phased manner,
impacting a
maximum contiguous
area of 65 hectares at
any one time

b) With no disturbance
(including vegetation
clearing) of another
area (other than the
construction of
erosion & sediment
control measures and
associated  drainage
for the separation of
clean and dirty water)
until:

Refer stabilisation
requirements in Section 5.8,
and Table 5.2 of the CSWMP.
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(i) A C-Factor of
0.05 has been
achieved on the
previous phase,
and;

(i) At least 75% of
the  permanent
stabilisation
works have been
implemented for
the previous
phase, and,;

(iii) At least 95% of
all the permanent
stabilisation
works on any
other previously
disturbed area
have been
implemented.

Riparian  Corridors | No construction (including | Refer CoC A10 (Section 1.3)
per CoC A10 clearing and maintenance | and SDDR by Costin Roe
access) is permitted within | Consulting.

the riparian corridor except
for that identified on the
revised drawings approved
under Condition B2 and
activities associated with
vegetation and stormwater
management.

1. Prior to land clearing, areas of protected vegetation, and significant areas of
retained vegetation will be clearly identified (e.g. with high-visibility tape, or
light fencing) for the purposes of minimising the risk of unnecessary land
clearing.

2. All practicable measures will be taken to minimise the removal of, or
disturbance to, those trees, shrubs and ground covers (organic or inorganic)
that are intended to be retained.

3. All land clearing will be completed in accordance with the Construction Flora
and Fauna Management Plan (CFFMP) located in CEMP Appendix K.

4. Land clearing is limited to the minimum practicable during those periods when
soil erosion due to wind, rain or surface water is possible.

5. Land clearing will be delayed as long as practicable and will be undertaken in
conjunction with development of each stage of works.

6. All appropriate efforts shall be taken to delay the removal of, or disturbance
to, existing ground cover (organic or inorganic) prior to land-disturbing
activities.

7. Clearing will occur in a manner that minimises disturbance to existing ground
cover (organic or inorganic).
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8. Grubbing of the site will be immediately followed by temporary stabilisation
measures (e.g. mulching), if required, prior to commencement of each stage
of construction works.

9. Disturbance to natural watercourses (including bed and banks) and their
associated riparian zones will be limited to the minimum practicable.

10. No land clearing will be undertaken unless preceded by the installation of
adequate drainage and sediment control measures, unless such clearing is
required for the purpose of installing such measures, in which case, only the
minimum clearing required to install such measures will occur.

11. Land clearing will not extend beyond that necessary to provide up to eight (8)
weeks of site activity, and/ or a maximum area of 65 Ha (per CoC B41) - the
resultant rainfall erosivity for this cleared area is to be less than 100.

5.2 Site access

1. Prior to the commencement of site works and stages, the site entry and
associated stabilised site access will be constructed in the specified location
on ESCP drawings in Appendix A.

2. Site entry to be constructed in accordance with Blue Book Standard drawing
SD 6-14.

3. Site access will be restricted to the minimum practical number of locations —
for this project the proposed site access shown on ESCP drawings in
Appendix A. Further details relating to access are provided in the
Construction Traffic and Access Management Plan (CTAMP).

4. Site exit points will be appropriately managed to minimise the risk of
sediment being tracked onto sealed, public roadways.

5. Stormwater runoff from access roads and stabilised entry/exit points will
drain to sediment controls shown on ESCP drawings in Appendix A.

5.3 Soil and stockpile management

1. Stockpiling of topsoil, imported fill and construction materials (sandstone,
roadbase, engineering fill) will be necessary on the project.

2. Nominal locations for stockpiles have been shown on the ESCP’s which will
be subject to adjustment by the contractor during the works period. Reference
to Bluebook Standard Drawing SD4-1 should be made for best practice
measures relating to both general fill and topsoil stockpiling will be
implemented throughout the works period, unless superseded by the
requirements of the Consent or FCMM’s.

3. As required of CoC B42, stockpiling of imported fill is not permitted for
longer than 6 months before placement. The Construction Contractor will
ensure this condition has been met during construction works.

4. As required of CoC B43 stockpiles must:
(i) Not exceed 10m in height.
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(i)  Be benched over 4m in height
(iii)  Have a maximum slope of 1v:3h slopes; and
(iv) Be stabilised if not worked on form more than 10 days

5. As per the FCMM’s Item 51 (refer Section 1.3) mitigation measures for
stockpile management are presented in Appendix F of the Construction
Traffic and Access Management Plan (CTAMP) and the following:

(i) For any stockpile heights greater than 4 m, benching will be
implemented.

(i)  Where reasonable and feasible, and to minimise the potential for
erosion and sedimentation of stockpile(s), stockpile profiles would
typically be at angle of repose (the steepest angle at which a sloping
surface formed of loose material is stable or 1v:3h per the CoC) with a
slight concave slope to limit the loss of sediments off the slope, or
through the profile and the formation of a toe drain.

(iii)  The top surface of the stockpile(s) will be slightly sloped to avoid
ponding and increase run off.

(iv) Topsoil stockpiles will be vegetated to minimise erosion.

(v) Stockpiles will be protected from upslope stormwater surface flow
through the use of catch drains, berms, or similar feature(s) to divert
water around the stockpile(s) per Blue Book SD4-1. Stockpiles shall be
placed at least 2m away from any channelised/concentrated flow paths.
Sediment control measures are to be implemented as noted in item (vi)
below;

(vi) A sediment control device, such as a sediment fence, berm, or similar,
will be positioned downslope of the stockpile to minimise sediment
migration per Blue Book SD4-1.

(vii)  Any water seepage from stockpiles will be directed by toe drains at the
base of the stockpiles toward the sediment basins or check dams and
away from the emplacement or extraction working face.

(viii)  Newly formed stockpiles will be compacted (sealed off) using an
effective construction method at the end of each working day to
minimise water infiltration.

(ix)  Haul roads would be located alongside the stockpile to the work/tipping
area. As per best practice, the catchment area of haul roads for surface
water runoff would be approximate maximum 2530m lengths,
facilitated by the provision of spine drains which would convey water
from the haul road to toe drains at the base of the stockpile, and then to
sediment basins.

(x) Temporary sediment basins would be established in accordance with
the Section 6 of the CSWMP.

(xi) Any imported clean general fill material that would be subject to
stockpiling within the Proposal site for more than a 10-day period
without being worked on, would be subject to stabilisation works, to
minimise the potential for erosion.
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(xii)  Where the material being stockpiled is less coarse or has a significant
component of fines then surface and slope stabilisation would be
undertaken. Methods for slope stabilisation may include one or a
combination of the following:

— Application of a polymer to bind material together

— Application of hydro-seed or hydromulch

— Covering batters with mulch to provide ground cover.
— Covering batters with geofabric

— Use of a simple sprinkler system for temporary stockpiles, including
use of radiating sprinkler nozzles to maintain fine spray over exposed
surfaces.

— Other options identified by the Contractor.

(xiii)  Topsoil stockpiles would be seeded with a grass/legume or nitrogen
fixing species (such as acacia or other approved short-term vegetation)
to assist in erosion control and reduce loss of beneficial soil nutrients
and micro-organisms.

6. All measures shall be taken to obtain the maximum benefit from existing
topsoil and vegetation, including:

(i) Where the proposed area of soil disturbance does not exceed 2500m?,
and the topsoil does not contain undesirable weed seed, the top 200mm
of soil located within areas of proposed soil disturbance (including
stockpile areas) must be stripped and stockpiled separately from the
remaining soil.

(i)  Where the proposed area of soil disturbance exceeds 2500m?, and the
topsoil does not contain undesirable weed seed, the top 50mm of soil
must be stripped and stockpiled separately from the remaining topsoil,
and spread as a final surface soil.

(iif)  In areas where the topsoil contains undesirable weed seed, the affected
soil must be suitably buried or removed from the site.

7. Stockpiles of erodible material that has the potential to cause environmental
harm if displaced, will be:

(i) Appropriately protected from wind, rain, concentrated surface flow and
excessive up-slope stormwater surface flows.

(i)  Located at least 2m from any hazardous area, retained vegetation, or
concentrated drainage line, and separated by appropriate controls.

(ili)  Located up-slope of an appropriate sediment control measure.

(iv) Provided with an appropriate protective cover (synthetic, mulch,
vegetative, or spray on polymer) if the materials are likely to be
stockpiled for more than 20 days during construction. Refer Section
5.8.

(v) Provided with an appropriate protective cover (synthetic, mulch or
vegetative) if the materials are likely to be stockpiled for more than 10
days during those months that have a high erosion risk.
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(vi) Provided with an appropriate protective cover (synthetic, mulch or
vegetative) if the materials are likely to be stockpiled for more than 5
days during those months that have a extreme erosion risk.

8. Asuitable flow diversion system will be established immediately up-slope of
a stockpile of erodible material that has the potential to cause environmental
harm if displaced, if the up-slope catchment area draining to the stockpile
exceeds 1500m? or unless otherwise suggest by the CPESC based on site-
specific risk.

5.4 Building Works Management

1. Land-disturbing activities associated with building works will be undertaken
in such a manner that allows for measures to be undertaken to:

(i) allow stormwater to pass through the site in a controlled manner and at
non-erosive flow velocities up to the specified design storm discharge;

(i) minimise soil erosion resulting from rain, water flow and/or wind;
(i) minimise adverse effects of sediment runoff, including safety issues;

(iv)  prevent, or at least minimise, environmental harm resulting from work-
related soil erosion and sediment runoff;

(v) ensure that the value and use of land/properties adjacent to the
development (including roads) are not diminished as a result of the
adopted ESC measures.

(vi)  Alltemporary office facilities, compounds and associated activities will
be located such that any liquid effluent (e.g. process water, wash-down
water, effluent from equipment cleaning, or plant watering), can be
totally contained and treated within the site. Refer to CEMP for specific
temporary office facility management measures.

2. Sediment (including clay, silt, sand, gravel, soil, mud and other soil-derived
waste) deposited off the site as a direct result of an on-site activity, will be
collected and the area appropriately cleaned/rehabilitated as part of an
environmental incident response. This will be completed immediately
following a storm event (or following the incident), in accordance with the
CEMP Appendix G & P and in a manner that gives appropriate consideration
to the safety and environmental risks associated with the sediment deposition.

3. Adequate waste collection bins will be provided on-site and maintained such
that potential and actual environmental harm resulting from such material
waste is minimised. Refer CEMP Appendix P for specific site and waste
management requirements.

4. Concrete waste and chemical products, including petroleum and oil-based
products, will be prevented from entering an internal water body, or an
external drain, stormwater system, or water body. Refer CEMP Appendix P
for specific site and waste management requirements.

5. All flammable and combustible liquids, including all liquid chemicals if such
chemicals could potentially be washed or discharged from the MPW Stage 2
development, are stored and handled on-site in accordance with relevant
standards such as AS1940 The storage and handling of flammable and
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combustible liquids. Refer CEMP Appendix P for specific site and waste
management requirements.

6. Trenches not located within roadways shall be backfilled, capped with
topsoil, and compacted to a level at least 75mm above adjoining ground level
and appropriately stabilised.

7. All stormwater, sewer line and other service trenches, not located within
roadways or other construction areas, will be mulched and seeded, other
otherwise appropriately stabilised within 7 days after backfill.

8. No more than 150m of a stormwater, sewer line or other service trench will
be open at any one time.

9. Site spoil will be lawfully disposed of in accordance with the approved CEMP
Appendix P in a manner that does not result in ongoing soil erosion or
environmental harm.

10. Imported fill material placed on site will comprise VENM or ENM per CoC
A7, and be placed in accordance with the earthwork’s specifications.

11. Construction tracking between finished and unfinished areas is to be restricted
to dedicated haul roads and agreed construction pathways. Site
construction vehicles entering/exiting the site shall use the dedicated
stabilised constructionentry/exit. The existing wheel wash facility shall be
utilised throughout theconstruction period in accordance with Section 3.5 of
the CTAMP.

5.5 Drainage control

1. Stormwater runoff entering the site from external areas, and non-sediment
laden (clean) stormwater runoff entering a work area or area of soil
disturbance, will be diverted around or through that area in a manner that
minimises soil erosion and the contamination of that water for all discharges
up to the specified design storm discharge.

2. During the construction period, all measures will be implemented to control
flow velocities in such a manner than prevents soil erosion along drainage
paths and at the entrance and exit of all drains and drainage pipes during all
storms up to the relevant design storm discharge.

3. All waters discharged during the construction phase will discharge onto stable
land, in a non-erosive manner, and at a legal point of discharge.

4. “Clean” surface waters will be diverted away from sediment control devices
and any untreated, sediment-laden waters.

5. During the construction period, roof water shall be managed in a manner that
minimises soil erosion throughout the site, and site wetness within active
work areas. Detailed building CSWMP and ESC’s will be prepared for
individual buildings and site-specific construction requirements.

6. Proper drainage will be maintained. To this end drains (including inlet and
outlet works) will be checked to ensure that they are operating as intended,
especially that,

. No low points exist that can overtop in a large storm event
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. Avreas of erosion are repaired (e.g. lined with a suitable material) and/or
velocity of flow is reduced appropriately through construction of small
check dams of installing additional diversion upslope.

. Blockages are cleared (these might occur because of sediment pollution,
sand/soil/spoil being deposited in or too close to them, breached by
vehicle wheels, etc.).

. Refer to Section 7 for drainage site discharge and outlet requirements
including scour protection.

7. Discharge of stormwater from the development to Georges River or Anzac
Creek is to be undertaken in sucha a way that ensures that no scour occurs
and in accordance with outlet specific ESCP in Appendix A.

5.6 Erosion control

1. The application of liquid-based dust suppression measures will be undertaken
to ensure that sediment-laden runoff resulting from such measures does not
create a traffic or environmental hazard in accordance with CoC B41 and
Section 5.8.

2. All temporary earth banks, flow diversion systems, and embankments
associated with constructed sediment basins or other flow diversion measures
will be machine-compacted and stabilised per details. Bases of diversion
drains to be geotextile protected, batters and embankments can be seeded and
mulched for the purpose of establishing a temporary vegetative cover within
10 days after grading per Section 5.8. Short term drains or embankments
should consider other acceptable stabilisation measures to suit construction
program.

3. Unprotected slope lengths will not exceed an LS-Factor of 0.27 and nominal
values as noted below (per Blue Book Table Al):

a. 300m at 1%
b. 80m at 1.5%

c. 30m at 2%

d. 12mat 3%

e. 5mat <6%

f. All slopes >6% to be stabilised.

4. The construction and stabilisation of earth batters steeper than 6:1 (H:V) must
be staged such that no more than 3 vertical-metres of any batter is exposed to
rainfall at any instant and that upstream water is diverted away from batters.
Apply appropriate stabilisation as noted in Section 5.6(2) and 5.8.

5. All upstream catchments to be diverted (or otherwise managed) to that
stormwater runoff does not flow directly down or across batter slopes. This
could be achieved by diverting water around the batter or past the batter via
an appropriately designed drainage chute.
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6. Synthetic reinforced erosion control mats and blankets will not be placed
within, or adjacent to, riparian zones and watercourses if such materials are
likely to cause environmental harm to wildlife or wildlife habitats.

7. A minimum C-factor of 0.05 will be achieved (refer Section 5.8) on all non-
completed earthworks exposed to accelerated soil erosion if further
construction activities or soil disturbances are likely to be suspended for more
than 20 days.

5.7 Sediment control

1. Optimum benefit must be made of every opportunity to trap sediment within
the work site, and as close as practicable to its source. Sediment controls are
to be installed prior to the commencement of work in the contributing
catchment area. Sediment control is to be managed using the primary
measures as set out in Sections 5.1-5.7, with controls to be used as secondary
measures to the practices set out in this CSWMP and Landcom Blue Book;

2. Sediment fences and basins will be installed and operated to both collect and
retain sediment.

3. The potential safety risk of a proposed sediment trap to site workers and the
public will be given appropriate consideration, especially those devices
located within publicly accessible areas.

4. All measures will be taken to prevent, or at least minimise, the release of
sediment from the site.

5. Suitable all-weather maintenance access will be provided to all sediment
control devices.

6. Sediment control devices will be de-silted and made fully operational after a
sediment-producing event, whether natural or artificial, if the device’s
sediment retention capacity falls below 70% of its design retention capacity.

7. Materials, whether liquid or solid, removed from sediment control devices
during maintenance or decommissioning, will be disposed of in a manner that
does not cause ongoing soil erosion or environmental harm.

8.  Refer to Section 6 for management and operational requirements of sediment
basins.

5.8 Site rehabilitation

1. All disturbed areas will be suitably stabilised per Table 5.2 in the number of
days noted, or prior to anticipated rainfall, whichever is the greater, from
completion of formation.

Table 5.2. Stabilisation Requirements

Lands Max. C-factor | Max. No. Days
Waterways and other areas | 0.05 10 working days
subjected to concentrated flows,
post construction

Stockpiles, post construction 0.10 10 workings days

C013455.07-03_10.rpt 69



(per CoC B44)

All lands, including waterways and | 0.15 20 working days of
stockpiles, during construction inactivity
Placed fill must be stabilised if not | 0.10 10 working days of
worked on for more than 10 days inactivity

2. A minimum C-factor of 0.05 will be achieved on all non-completed
earthworks exposed to accelerated soil erosion if further construction
activities or soil disturbances are likely to be suspended for more than 20 days.

W

No completed earthwork surface will remain denuded for longer than 60 days.
The type of ground cover or stabilisation applied to completed earthworks

will be compatible with the anticipated long-term land use, environmental

risk, and site rehabilitation measures.

5. Unless otherwise directed by the Site Supervisor or where directed by the
approved revegetation plan, topsoil will be placed at a minimum depth of
75mm on slopes 4:1 (H:V) or flatter, and 50mm on slopes steeper than 4:1.

Sk

The pH level (soil:water 1:5) of topsoil will be adequate to enable
establishment and growth of the specified vegetation.

7. Soil ameliorants will be added to the soil in accordance with the approved

landscape/revegetation plans and/or soil analysis.

2

accordance with the approved VMP.

©

Soil density/compaction will be adjusted prior to seeding/planting in

Temporary site stabilisation procedures must commence at least 30 days prior

to the nominated site shutdown date. At least 70% stable cover (C-factor less
than 0.05) of all unstable and/or disturbed soil surfaces will be achieved prior
to the start of shutdown. The stabilisation works will not rely upon the
longevity of non-vegetated erosion control blankets, or temporary soil binders
unless appropriate management measures to ensure the required C-Factor can
be achieved throughout the duration of the measure’s implementation.

10. All unstable or disturbed soil surfaces will be adequately stabilised against

erosion as follows:

“Land disturbance and land filling activities must be undertaken:

a) In a phased manner, impacting a maximum contiguous area of 65

hectares at any one time

b) With no disturbance (including vegetation clearing) of another area
(other than the construction of erosion & sediment control measures and
associated drainage for the separation of clean and dirty water) until:

I. A C-Factor of 0.05 has been achieved on the previous phase,

and;

ii. At least 75% of the permanent stabilisation works have been

implemented for the previous phase, and;

iii. At least 95% of all the permanent stabilisation works on any
other previously disturbed area have been implemented.”

Proposed methods of site stabilisation are set out in Table A3 of the Landcom
Bluebook to achieve a C-Factor of less than 0.05. The area of earthworks, or
unstabilised works, that can be completed at any one time be limited to 65Ha
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following a portion of the 65Ha being either stabilised or constructed to the
ratios quoted above.

The C-factor, is a ratio which defines soil cover — “the ratio of soil loss from
land under specified plant or mulch condition to the corresponding loss from
bare soil”.

Acceptable methods to stabilise per Landcom Blue Book and to meet the C-
factor less than 0.05 are as follows and shown in Table 1 drawing PIWW-
COS-VC-DWG-0200, and Blue Book Table A3:

« Where warehousing is proposed, constructed pavements/ buildings more
than 75% of area (i.e. 48.75 Ha)

« Where warehousing is not proposed:

70% grass cover over the disturbed area.

Wood chip at 27 t/Ha

100mm recycled concrete road base.

Jute-matting

Hydromulching.

In-situ cement stabilisation/ lime stab.

soil binder such as Ground Control (Complete Water Treatment),

Stonewall (Vital Industries). The use of polymer soil binders will be

subject to on-site testing and verification, and confirmation of

longevity and suitability of the application and specific location. It is
expected that maintenance and ongoing re-application will be required
if this method is adopted.
o Other stabilisation per Landcom Blue Book Table A3 as shown on
drawing PIWW-COS-VC-DWG-0200.

11. Construction-stage sediment control basins shall be converted to permanent
stormwater quantity and quality management devices (i.e. On-Site-Detention
Basins & Bio-filtration Basins) following completion of the civil works
within the associated basin sub-catchment. The operational features of the
permanent stormwater treatment system will be made fully operational (i.e.
maintenance and/or reconstruction as required). Construction details for the
permanent outlets are to be completed as per the SDDR and CoC B33,

O O O O o0 o0 O
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6 SEDIMENT BASIN OPERATION AND MANAGEMENT
6.1 General

1. This section of the report describes the general requirements for Sediment
Basin, sizing and operation and management.

2. Sediment basins Type D (Soil Hydrological Group) construction.

3. Basins to operate as wet basins and 5-day cycle. Basins are designed to retain
sediment-laden water allowing adequate time for the gravitational settlement
of fine sediment particles. Basins are not to be drained until adequate water
quality is obtained in the basin as noted in Section 6.2(4).

4. Sediment basins will be constructed prior to site disturbance to ensure that
adequate rainfall runoff mitigation during construction has been made.

5. Refer drawing PIWW-COS-CV-DWG-0201 for basin sizing calculations
and drawings PIWW-COS-CV-DWG-0210, 0211, 0213, 0249, 0250 &
0251 for basin locations, spillway details and basin details.

6. Basins shall be constructed in a manner that facilitates conversion to
operational water quantity-and-quality management structures in accordance
with CoC Conditions B33 & B34. A temporary bio-retention protection
detail has been provided on drawing PIWW-COS-CV-DWG-0251.

7. Basin sizing based on RUSLE and following parameters.

a. Soil Texture Group F

b. Soil Hydrological Group D

c. Design Rainfall Depth 5 days

d. 5-day, 85% percentile Rainfall event 32.2mm
e. 2yr, 6hr storm intensity 10.9mm/ hr
f. Rainfall Erosivity (R) 2580

g. Soil erodibility (K-factor) 0.075

h. Length/ Gradient Factor (LS-factor) 0.27

i. Erosion Control Practice (P-Factor) 1.3

j.  Ground cover (C-Factor) 1

k. Soil Loss Class 1

I. Erosion Hazard Very Low

8. Constructed sediment basins must be maintained and fully operational
throughout the construction period and until each basin’s catchment area
achieves stabilisation with C-factor of 0.05 or permanent stabilisation per
Section 5.8.

9. Before starting any clearing or construction, all the necessary materials and
components will be on the site to avoid delays in implementing the sediment
controls once works begin.
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10. Required short-term sediment control measures will be installed downstream
of the proposed earthworks to control sediment runoff during construction of
the basin.

11. The area to be covered by the embankment, basin borrow pits (if required)
and incidental works, together with an area extending beyond the limits of
each for a distance not exceeding five (5) metres all around will be cleared of
all trees, scrub, stumps, roots, dead timber and rubbish and disposed of in a
suitable manner.

12. All holes made by grubbing within the embankment footprint will be filled
with sound material, adequately compacted, and finished flush with the
natural surface.

13. Spillway sizing has been provided to accommodate capacity for storm flows
to the 1 in 10-year ARI storm event per recommendations of the FCMM’s.

6.2 Sediment Basin Operation

1. Type D basins will be operated as wet basins with the settled/ treated water
decanted from the basin as soon as suitable.

2. Type D basin based on a maximum 5-day cycle. That being the filling,
treatment and discharge of the basin is required within a 5-day period
following cessation of rainfall.

3. Appropriate coagulation of sediment basins will be undertaken if the
contained water does not achieve the specified water quality standard
(TSS<50mg/L) within the required 5-day period. Refer notes on drawing
PIWW-COS-CV-DWG-0200.

4. Recommended coagulant/ flocculant is gypsum at a dose rate between 32-
50kg/ 100m3 of sediment water. Dosage rates will be determined on site as
required to achieve water quality requirements. Alternate flocculant products
can be considered with consultation with the CPESC.

5. Sediment basin water quality samples will be taken at a depth no greater than
200mm above the level of settled sediment.

6. Discharged water will meet the discharge criteria defined in Section 3.6 of
the CSWMP. Testing to be completed using acceptable (and appropriately
calibrated) field instrument or lab testing. Discharge is noted to meet
requirements of the EPL also included in Section 3.6.

7. Settled sediment will be removed from sediment basins when the volume of
the sediment exceeds the designated sediment storage volume (as nominated
on the ESCP drawings), or the design maximum sediment storage elevation.
Sediment marker and water level indicators to be provided in accordance with
Landcom Blue Book requirements as detailed on drawing PIWW-COS-CV-
DWG-0251 Appendix A.

6.3 Sediment Basin Maintenance
1. The sediment basin will be inspected during the following periods:
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a. During construction to determine whether machinery, falling trees, or
construction activity has damaged any components of the sediment basin.
If damage has occurred it will be repaired.

b. After each runoff event. Inspect the erosion damage at flow entry and exit
points. If damage has occurred the necessary repairs will be made.

c. At least fortnightly in the absence of (b) above.
d. Priorto, and immediately after, periods of “stop work™ or site “shutdown”.

2. Accumulated sediment will be cleaned out when it reaches the marker
board/post, and restore the original storage volume restored. Place sediment
in a disposal area or, if appropriate, mix with dry soil on the site.

3. Sediment will not be disposed of in a manner that will create an erosion or
pollution hazard.

4. Removed sediment will be moved to a location for moisture conditioning and
reuse as engineered site fill. Sediment intended for re-use should be
confirmed as acceptable for use as engineered fill following testing and
approval from the geotechnical engineer. The geotechnical engineer shall
confirm whether the material conforms to the bulk earthworks filling
specification. The location for moisture conditioning will be chosen such that
it remains within the catchment of a sediment basin and erosion control
system. Alternatively, sediment removed from basins shall be disposed of
from site in an approved manner. The material shall be tested for any
contaminants and be classified ,in accordance with EPA Waste Classification
Guidelines, by an environmental consultant prior to disposal.

5. Allvisible pipe connections will be checked for leaks, and repair as necessary.

Fill material in the dam will be checked for excessive settlement, slumping of
the slopes or piping between the conduit and the embankment; make all
necessary repairs.

7. All trash and other debris will be removed from the basin and riser.

8. Submerged inflow pipes will be inspected and de-silted (as required) after
each inflow event.

6.4 Sediment basin rehabilitation

1. Required drainage, erosion and sediment control measures during the
decommissioning and rehabilitation or a sediment basin will comply with
same standards specified for the normal construction works.

2. Upon decommissioning of a sediment basin, all water and sediment will be
removed from the basin prior to removal of the embankment (if any). Any
such material, liquid or solid, will be disposed of in a manner that will not
create an erosion or pollution hazard.

3. A basin’s catchment conditions associated with the staged decommissioning
of the basin will comply with the specified sediment control standard.

4. If the permanent outlet structure is constructed prior to stabilisation of the up-
slope catchment area, then this outlet structure will not be made operational.
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Conversion of construction stage erosion and sediment control
infrastructure intopermanent stormwater quality or on-site detention
infrastructure will occur once the civilworks (roads and drainage) have
been compl eted.

5. The permanent stormwater treatment features (e.g. vegetation and filtration
media) will be appropriately protected from the adverse effects of
sediment
runoff per the details provided on PIWW-COS-CV-DWG-0251.

6. A sediment basin will not be decommissioned until all up-slope
site
stabilisation measures have been implemented and are appropriately
working
to control soil erosion and sediment runoff in accordance with the specified
ESC standard and minimum permanent stabilisation works per CoC B41.

7. Immediately prior to the construction of the permanent stormwater
treatment
device, appropriate flow bypass conditions will be established to
prevent
sediment-laden water entering the device.

8. Immediately following the construction of the filter media of the permanent
stormwater treatment device, the filter media will be covered by
heavy-duty
filter cloth (minimum Bidim A44 or equivalent) and a minimum 200mm layer
of earth or sacrificial filter media. Such earth and filter cloth will not
be
removed from the device until suitable surface conditions being achieved
within the basin’s catchment area.

9. Immediately following the construction of the bioretention system an
appropriate sediment forebay, filter or straw-bale system will be installed
in
a manner to prevent sediment intrusion into the device.

10. Plant establishment within the permanent stormwater treatment device
will
be delayed until sediment intrusion into the device is suitably under control.

11. Upon stabilisation of the contributing catchment being achieved,
the
operational features of the permanent stormwater treatment system will
be
made fully operational (i.e. maintenance and/or reconstruction as
required).
Construction details for the permanent outlets are to be completed as per the
SDDR and CoC B33.

12. Upon the approval of the engineer or site supervisor, the newly constructed
permanent stormwater treatment features of the basin will be
made
operational if such actions do not prevent the site from operating at the
required sediment control standard.
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7 DRAINAGE DISCHARGE OUTLET REQUIREMENTS
7.1 General

The stormwater management for the completed site shall consist of a piped
drainage system with on-site detention and pollution control devices as set out
in the SDDR and CEMP. Reference to outlet specific ESCP drawings in
Appendix A is to be made for detailed outlet ESC measures.

The sediment and erosion control methodology for the sediment controls are
based on a staged process depending on the level of completed construction
activities on the site. The basis of the controls are in accordance with
Assessment of Erosion Hazard of LANDCOM, SOILS AND
CONSTRUCTION, Volume 1, 4th Edition, March 2004, Managing Urban
Stormwater (the Blue Book) and in relation to the outlet controls are generally
as follows:

« No works are to be carried out in the Core Riparian Zone (CRZ) other than
those specified in this document and the specified plans specifically relating
to the stormwater discharge outlets.

. All land disturbance activities are to be minimised to those that are
absolutely necessary to complete the works.

« Hay bales are not be used for the control of sediment run-off.

« All sedimentation basins are to be constructed and operational during outlet
construction and establishment periods. As per documents all site filling
sediment basins built within the proposed development site away from the
watercourse and any remnant vegetation.

In relation to the sensitivity of the receiving environment, Section 5.4.2 of the
Arcadis Biodiversity Assessment Report 2016 (included in the SSD_7709 EIS)
defines the Georges River as being a 6™ order stream as defined in the Strahler
Stream Classification system. As such a dedicated riparian buffer is necessary to
be maintained to the Georges River and management measures set out for a
Category 1: Environmental Corridor included in Table 5 of the Landcom Blue
Book are necessary for the works.

There are no direct outlets to Anzac Creek. Discharge from site at the south-east
of the development extent (Basin 3) will be made to Moorebank Avenue drainage
infrastructure on the western side of Moorebank Avenue.

7.2 Core Riparian Zone (CRZ) Works

The core riparian zone has been delineated on the Outlet Erosion and Sediment
Control drawings (refer Appendix A) and is based on a 40m setback from the
top of The Georges River which has been defined by detail survey.

The construction works within the CRZ will be limited to the three stormwater
outlets for OSD’s. The works will involve mechanical excavation and filling,
placing of rockwork for energy dissipation and flow spreading, and the removal
and replacement of vegetation.

Works located within the CRZ will adhere to the following:
1. Works will be scheduled to be undertaken during forecasted dry weather.
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2. Works and any subsequent land disturbance associated with the
construction of the energy dissipater and associated outlet pipe or outlet
channel will be limited to within 5m either side of the centreline of the
outlet system.

3. The works will be consistent with the NSW Office of Water Guidelines for
Controlled Activities for works within riparian corridors.

4. Works are to be sufficiently stabilised to meet requirements of CoC B20
ensuring that no erosion will occur during the works.

5. No construction (including clearing and maintenance access) is permitted
within the riparian corridor except for that identified on the revised
drawings approved under Condition B2 and activities associated with
vegetation and stormwater management as required of CoC A10.
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8 SITE INSPECTION AND MAINTENANCE
8.1 Site Inspection and Monitoring Introduction

Monitoring and reviewing of the effectiveness and condition of controls should
be completed by the Construction Contractor’s EM as set out in Section 3.2 and
as detailed in Section 4 of the CEMP. Auditing - as consistent and detailed within
the CEMP. Regular inspections will be performed (daily and weekly — refer
Appendix B for check sheets) by the Construction Contractor’s representative in
addition to the regular site inspections of performance of controls by the CPESC
(per CoC B32). Additionally, the CPESC is to confirm implementation of the
measures against the ESCP’s.

The minimum inspections to be undertaken on the site will be completed per
Section 7.3(1).

8.2 Water Quality Monitoring

1. All water discharge performance to be in accordance with Section 3.6 of this
CSWMP.

2. All water quality data, including dates of rainfall, dates of testing, testing
results and dates of water release, must be kept in an on-site register. The
register is to be maintained up to date for the duration of the approved works
and be available on-site for inspection by environmental representative on
request.

3. At nominated water monitoring sites, a minimum of 3 water samples must be
taken and analysed, and the average result used to determine quality.

4. All environmentally relevant incidents must be recorded in a field log that
must remain accessible to all relevant regulatory authorities.

5. The monitoring requirements of the NSW EPA EPL, included in Section 3.6
and Appendix I, are to be met throughout construction period.

8.3 Site Inspection and Monitoring

1. A self-auditing program (implemented by the Construction Contractor’s EM)
will be established based on the check sheets shown in Appendix B. Surface
water monitoring points are indicated on the design drawings. A site
inspection using the Check Sheet will be made by the Contractors EM:

. At least weekly.

. Immediately before site closure.
. Immediately following rainfall events in excess of 5mm in any 24-hour
period.

2. The self-audit will include:

. Recording the condition of every sediment control device

. Recording maintenance requirements (if any) for each sediment control
device
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. Recording the volumes of sediment removed from sediment retention
systems, where applicable
. Recording the site where sediment is disposed

. Forwarding a signed duplicate of the completed Check Sheet to the
project manager/developer for their information

3. The CPESC will complete a monthly inspection. The CPESC will oversee
the installation and maintenance of all soil and water management works on
the site. The CPESC will prepare a monthly written report that will provide
recommendations for site implementation of measures. The CPESC monthly
report will be provided to the Planning Secretary (the DPIE Post-approvals
and Compliance teams respectively) on a monthly basis.

4. The nominated responsible person (Construction Contractor’s EM) will need
to ensure that:
. The plan is being implemented correctly
. Repairs are undertaken as required
. Essential modifications are made to the plan if and when necessary

The report will carry a certificate that works have been carried out in
accordance with the plan.

Inspection and monitoring of equipment washdowns, waste handling and other
construction related activities are to be completed in accordance with CEMP
Appendix P.
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MOOREBANK PRECINCT WES'T

EROSION AND SEDIMEN'T

CONTROL PACKAGE
MOOREBANK AVENUE,
MOOREBANK, NSW

TABLE 1 - STABILISATION REQUIREMENTS AND TREATMENT METHODS

DURING CONSTRUCTION - TEMPORARY STABILISATION
(DURING PERIODS OF INACTIVITY OR WHEN WORKS ARE ON HOLD)

GROUND COVER'"

WORKS MIGHT CONTINUE

TREATMENT
STABILISATION
LANDS REQUIREMENT TIMEFRAMES METHODS - REMARKS
PRODUCTS
_SPRAY ALL SURFACES WITH VITAL
PLT/STONEWALL OR EQUIVALENT!™,
APPLIES AFTER 20 SOIL BINDER (LE VITAL |- VITAL DILUTION RATE = 1:10(VITAL:WATER).
PLT/STONEWALL OR  [-RE-APPLY/MAINTAIN AS NECESSARY (APPROX.
C-FACTOR = 0.15 WORKING DAYS OF EQUIVALENT!) EVERY 3-6 MONTHS WITHOUT SUITABLE
ALL LANDS (50% EQUIVALENT INACTIVITY (EVEN THOUGH

VEGETATION COVER) TO ENSURE THE REQUIRED
COVER IS PROVIDED.

LATER)

GEOTEXTILE, JUTE
MATTING, BLACK PLASTIC
OR EQUIVALENT!"

- COVER ALL EXPOSED SOILS.
- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PROVIDED.

WATERWAYS, DRAINAGE
LINES AND CONCENTRATED
FLOW AREAS

C-FACTOR = 0.05
(70% GRASS COVER OR
EQUIVALENT
GROUND COVER!"

REFER TO THE DRAIN SPECIFICATIONS DETAILED ON THE PLAN FOR SPECIFIC
LINING/STABILISATION REQUIREMENTS.
EXAMPLE TREATMENT METHODS ARE SHOWN BELOW.

TEMPORARY LINING -
GEOTEXTILE (LE. BIDIM A24
OR EQUIVALENT!)

- COMPLETE ANY SUBSOIL TREATMENT BEFORE
LAYING THE MATTING.

- INSTALL MATTING IN ACCORDANCE WITH SD 5-17.
- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PROVIDED.

APPLIES AFTER 10 WORKING
DAYS FROM COMPLETION OF
FORMATION AND BEFORE

JUTE MESH, SEEDING AND
SOIL BINDER (LE. VITAL
P4L7/STONEWALL OR
EQUIVALENT™)

- LOW FLOWS TO
MODERATE

— COMPLETE SUBSOIL TREATMENT (1.E. GYPSUM
LIGHTLY RIPPED INTO SUBGRADE AT A RATE OF 5
TONNES/Ha).

- PLACE TOPSOIL TO A DEPTH OF AT LEAST 75mm.
- COMPLETE ANY FERTILISATION AND SEEDING
BEFORE LAYING THE MATTING.

~ INSTALL MATTING IN ACCORDANCE WITH SD 5-7.
- SPRAY ALL SURFACES WITH VITAL
P4T/STONEWALL OR EQUIVALENTI™,

~ VITAL DILUTION RATE = 1L / m? OF DILUTED
VITAL MIXTURE.

- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PERMANENTLY
MAINTAINED.

THEY ARE ALLOWED TO
CARRY CONCENTRATED
FLOWS.

JUTE MATTING (~350gsm)
AND SEEDING OR
EQUIVALENT™)

- LOW FLOWS TO
MODERATE

- COMPLETE SUBSOIL TREATMENT (l.E. GYPSUM
LIGHTLY RIPPED INTO SUBGRADE AT A RATE OF
5TONNES/Ha).

- PLACE TOPSOIL TO A DEPTH OF AT LEAST 75mm.
- COMPLETE ANY FERTILISATION AND SEEDING
BEFORE LAYING THE MATTING.

- INSTALL MATTING IN ACCORDANCE WITH SD 5-17.
- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PERMANENTLY
MAINTAINED.

TURF REINFORCEMENT
MATTING (TRM) (E.G.
TERRAMAT OR
EQUIVALENT™)

-~ MODERATE FLOWS

- COMPLETE SUBSOIL TREATMENT (L.E. GYPSUM
LIGHTLY RIPPED INTO SUBGRADE AT A RATE OF
5TONNES/Ha).

- PLACE TOPSOIL TO A DEPTH OF AT LEAST 75mm.
- COMPLETE ANY FERTILISATION AND SEEDING
BEFORE LAYING THE MATTING.

- INSTALL MATTING IN ACCORDANCE WITH SD 5-17.
- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PERMANENTLY
MAINTAINED.

ROCK LINING
- HIGH FLOWS

- COMPLETE SUBSOIL TREATMENT (l.E. GYPSUM
LIGHTLY RIPPED INTO SUBGRADE AT A RATE OF
5TONNES/Ha).

- INSTALL GEOTEXTILE UNDERLAY (IF SPECIFIED)
IN ACCORDANCE WITH SD 5-7.

- INSTALL ROCK ARMOURING (TO THE DEPTH AND
SIZE AS SPECIFIED ON THE PLAN).

STOCKPILES

C-FACTOR = 0.10
(60% GRASS COVER OR
EQUIVALENT
GROUND COVER™

APPLIES AFTER 10 WORKING
DAYS FROM COMPLETION OF
FORMATION

SEEDING AND SOIL BINDER
(ILE. VITAL P47/STONEWALL
OR EQUIVALENT!)

_ APPLY SEED TO ALL STOCKPILE SURFACES
(NOTE: SEEDING MAY NOT BE REQUIRED IF
EXISTING SEEDBED IS PRESENT).

-SPRAY ALL STOCKPILE SURFACES WITH VITAL
PLT/STONEWALL OR EQUIVALENT!™.

~ VITAL DILUTION RATE = 1:10 (VITAL:WATER).

- APPLICATION RATE =1L / m2 OF DILUTED VITAL
MIXTURE.

- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PERMANENTLY
MAINT AINED.

GEOTEXTILE, JUTE
MATTING, BLACK PLASTIC
OR EQUIVALENT!"

- COVER ALL EXPOSED SOILS.
- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PROVIDED.

GENERAL SURFACES

C-FACTOR = 0.10 / 0.05
(60% / T0% GRASS COVER
OR EQUIVALENT
GROUND COVER"

C-FACTOR = 0.1 APPLIES
AFTER 10 WORKING DAYS
FROM COMPLETION OF
FORMATION AND C-FACTOR
= 0.05 APPLIES WITHIN A
FURTHER 60 DAYS

TOPSOIL, SEEDING AND SOIL
BINDER (LE. VITAL
P4L7/STONEWALL OR
EQUIVALENT™)

- REFER T0O SD 7-1

- COMPLETE SUBSOIL TREATMENT (L.E. GYPSUM
LIGHTLY RIPPED INTO SUBGRADE AT A RATE OF
5TONNES/Ha).

- PLACE GYPSUM TREATED TOPSOIL TO A DEPTH
OF AT LEAST 75mm.

- APPLY ANY FERTILISERS REQUIRED.

- APPLY SEED TO ALL SURFACES.

- SPRAY ALL SURFACES WITH VITAL
P4T7/STONEWALL OR EQUIVALENTI[1].

- VITAL DILUTION RATE = 1:10 (VITAL:WATER).

- APPLICATION RATE =1L / m2 OF DILUTED VITAL
MIXTURE.

- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PERMANENTLY
MAINTAINED.

HYDROMULCH OR
EQUIVALENT!"

- REFER TO SD 7-1

- COMPLETE SUBSOIL TREATMENT (L.E. GYPSUM
LIGHTLY RIPPED INTO SUBGRADE AT A RATE OF
5TONNES/Ha).

- PLACE GYPSUM TREATED TOPSOIL TO A DEPTH
OF AT LEAST 75mm.

- APPLY HYDROMULCH WITH APPROVED SEED MIX
TO SOIL SURFACE.

- RE-APPLY/MAINTAIN AS NECESSARY TO
ENSURE THE REQUIRED COVER IS PERMANENTLY
MAINTAINED.

[1] - EQUIVALENT COVER/PRODUCT MUST ACHIEVE THE EQUIVALENT C-FACTOR WITH PROVEN

RESEARCH/DOCUMENTATION TO VERIFY THIS.

STANDARD DRAWINGS REFERENCED CAN BE LOCATED IN THE 'SOILS & CONSTRUCTION, MANAGING URBAN STORMWATER
- VOLUME 1" BOOK BY LANDCOM. ALTERNATIVE DETAILS MAY BE SOUGHT IN CONSULTATION WITH THE ENGINEER

TABLE 2 - LIMITATIONS TO ACCESS DURING CONSTRUCTION

LAND USE

LIMITATION

REMARKS

CONSTRUCTION AREAS

LIMITED TO 5 (PREFERABLE 2) METRES
FROM THE EDGE OF ANY ESSENTIAL
CONSTRUCTION ACTIVITY AS SHOWN
ON ENGINEERING PLANS.

ALL SITE WORKERS SHOULD CLEARLY RECOGNISE THESE AREAS THAT, WHERE
APPROPRIATE, ARE IDENTIFIED WITH BARRIER FENCING (UPSLOPE) AND SEDIMENT
FENCE (DOWNSLOPE) OR SIMILAR MATERIALS.

ACCESS CORRIDORS

METERS

LIMITED TO A MAXIMUM WIDTH OF 7

THE SITE MANAGER WILL DETERMINE AND MARK THE LOCATION OF THESE ZONES ON
SITE, THEY CAN VARY IN POSITION SO AS TO BEST CONSERVE EXISTING VEGETATION
AND PROTECT DOWNSTREAM AREAS WHILE BEING CONSIDERATE OF THE NEEDS
EFFICIENT WORKS ACTIVITIES. ALL SITE WORKERS WILL CLEARLY RECOGNISE THESE
BOUNDARIES.

REMAINING LANDS, INCLUDING
REVEGETATION AREA

ENTRY PROHIBITED EXCEPT FOR
ESSENTIAL MANAGEMENT WORKS

THINNING OF GROWTH MIGHT BE NECESSARY, FOR EXAMPLE, FOR FIRE REDUCTION OR
WEED REMOVAL.

DUST CONTROL NOTES:

1. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE DUST CONTROL MEASURES ARE APPLIED AND MAINTAINED IN
ACCORDANCE WITH THE GOVERNING AUTHORITIES REQUIREMENTS.

2. THE APPLICATION OF LIQUID BASED DUST SUPPRESSION MEASURES MUST BE SUCH THAT SEDIMENT LADEN RUNOFF RESULTING
FROM SUCH MEASURES DOES NOT CREATE A TRAFFIC OR ENVIRONMENTAL HAZARD. (EG UTILISING SEDIMENT CONTROLS)

3. DUST GENERATION ASSOCIATED WITH WIND EROSION TO BE CONTROLLED USING WATER TRUCKS, DUST SUPPRESSING FOG, MIST
GENERATORS, SEALANT PLACED OVER THE SOIL, SURFACE ROUGHENING OR RE-VEGETATION.

L. THE FOLLOWING ACTIVITIES SHALL BE ADOPTED, IF NECESSARY, TO MANAGE DUST CONTROL ON SITE:

¢ LIMITING THE AREA OF SOIL DISTURBANCE AT ANY GIVEN TIME
o REPLACING TOPSOIL AFTER COMPLETION OF EARTHWORKS.

e PROGRAMMING WORK TO MINIMISE THE LIFE OF STOCKPILES.

o TEMPORARILY STABILISING LONG-TERM STOCKPILES.

e GRAVELLING UNSEALED ACCESS AND HAUL ROADS.

o MINIMISING TRAFFIC MOVEMENT ON EXPOSED SURFACES.

o LIMITING VEHICULAR TRAFFIC TO 15km/h.

e RETAINING EXISTING VEGETATION AS WIND BREAKS.

o UTILISING A WATER CART WITH POTABLE WATER ONLY

5. OIL, LANDFILL GAS CONDENSATE OR ANY CONTAMINATED LEACHATE IS NOT TO BE USED FOR DUST SUPPRESSION.

EROSION CONTROL NOTES

ALL SEDIMENT CONTROL WORK INCLUDING DIVERSION BANKS, CATCH DRAINS, V-DRAINS AND SEDIMENT FENCES SHALL BE
COMPLETED IN ACCORDANCE WITH THE STAGED PLANS PRESENTED AND SHALL FACILITATE A STAGED CONSTRUCTION
METHODOLOGY.

1. ALL EROSION & SEDIMENT CONTROLS SHALL BE COMPLETED IN ACCORDANCE WITH THE
'SOILS AND CONSTRUCTION, MANAGING URBAN STORMWATER - THE BLUE BOOK' BY

LANDCOM.

2. SEDIMENT FENCES AND SEDIMENT FENCE RETURNS SHALL BE ERECTED CONVEX TO THE CONTOUR TO POND WATER.

3. STRAW BALE BARRIERS & GEOFABRIC FENCES OR SEDIMENT FANCNES ARE TO BE CONSTRUCTED TO TOE OF BATTER, PRIOR TO
COMMENCEMENT OF EARTHWORKS, IMMEDIATELY AFTER CLEARING OF VEGETATION AND BEFORE REMOVAL OF TOP SOIL.

4. ALL TEMPORARY EARTH BERMS, DIVERSION AND SEDIMENT BASIN EMBANKMENTS ARE TO BE MACHINE COMPACTED, SEEDED
AND MULCHED FOR TEMPORARY VEGETATION COVER AS SOON AS THEY HAVE BEEN FORMED. REFER TO TABLE 1FOR
APPROVED STABILISATION METHODS.

5. CLEAN OR NON-SITE WATER IS TO BE DIVERTED AWAY FROM DISTURBED GROUND AND INTO THE DRAINAGE SYSTEM OVER
STABLE SURFACES.

6. THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING AND PROVIDING ON GOING ADJUSTMENT TO EROSION CONTROL MEASURES
AS REQUIRED DURING CONSTRUCTION.

1. ALL SEDIMENT TRAPPING STRUCTURES AND DEVICES ARE TO BE INSPECTED AFTER STORMS OF 5mm OR GREATER WITHIN A 24
HOUR PERIOD FOR STRUCTURAL DAMAGE OR CLOGGING, TRAPPED MATERIAL IS TO BE REMOVED TO A SAFE, APPROVED
LOCATION.

8. THE SITE IS TO BE INSPECTED FOLLOWING A RAINFALL EVENT OF 5mm OR GREATER WITHIN A 24 HOUR PERIOD FOR EVIDENCE
OF EROSION AND RESPOND WITH INCREASED CONTROL IF REQUIRED.

9. ALL FINAL EROSION PREVENTION MEASURES INCLUDING THE ESTABLISHMENT OF GRASSING ARE TO BE MAINTAINED UNTIL THE
END OF THE DEFECTS LIABILITY PERIOD.

10.  ALL EARTHWORKS AREAS SHALL BE ROLLED ON A REGULAR BASIS TO SEAL THE EARTHWORKS.

11. ALL FILL AREAS ARE TO BE LEFT WITH A BUND AT THE TOP OF THE SLOPE AT THE END OF EACH DAY'S EARTHWORKS T0
DIRECT WATER TO A STABLE OUTLET OVER THE BATTER OR INTERNALLY TOWARDS SEDIMENT CONTROL. THE HEIGHT OF THE
BUND SHALL BE A MINIMUM OF 200mm.

12. ALL CUT AND FILL SLOPES ARE TO BE SEEDED AND HYDROMULCHED WITHIN 10 DAYS OF COMPLETION OF FORMATION.

13.  AFTER PERMANENT STABILISATION OF THE SITE IS COMPLETE (L.E. BY TOPSOILING, PAVING ETC.) AND THE SITE IS DEEMED TO
BE STABLE IN THE OPINION OF A SUITABLY QUALIFIED PERSON ALL TEMPORARY WORK SUCH AS SEDIMENT FENCE, DIVERSION
DRAINS ETC SHALL BE REMOVED.

14. ALL STOCKPILES ARE T0 BE SUITABLY COVERED AND STABILIZED TO THE SATISFACTION OF THE SITE MANAGER TO PREVENT
WIND AND WATER EROSION.

15.  ANY AREA THAT IS NOT APPROVED BY THE CONTRACT ADMINISTRATOR FOR CLEARING OR DISTURBANCE BY THE
CONTRACTOR'S ACTIVITIES SHALL BE CLEARLY MARKED AND SIGN POSTED, FENCED OFF OR OTHERWISE APPROPRIATELY
PROTECTED AGAINST ANY SUCH DISTURBANCE.

16.  ALL STOCKPILE SITES SHALL BE SITUATED IN AREAS INDICATED ON THE APPROVED EROSION AND SEDIMENTATION CONTROL
PLAN OR APPROVED FOR SUCH USE BY THE SITE MANAGER. A ém BUFFER ZONE SHALL EXIST BETWEEN STOCKPILE SITES AND
ANY STREAM OR FLOW PATH. ALL STOCKPILES SHALL BE ADEQUATELY PROTECTED FROM EROSION AND CONTAMINATION OF
THE SURROUNDING AREA BY USE OF THE MEASURES IN THE APPROVED ESCP.

17. ACCESS AND EXIT AREAS SHALL INCLUDE TRUCK SHAKER GRID OR OTHER METHODS APPROVED BY THE SITE MANAGER FOR
THE REMOVAL OF SOIL MATERIALS FORM MOTOR VEHICLES.

18.  THE CONTRACTOR IS TO ENSURE RUNOFF FROM ALL AREAS WHERE THE NATURAL SURFACE IS DISTURBED BY CONSTRUCTION,
INCLUDING ACCESS ROADS, DEPOT AND STOCKPILE SITES, SHALL BE FREE OF SEDIMENTS BEFORE IT IS EITHER DISPERSED TO
STABLE AREAS OR DIRECTED TO NATURAL WATERCOURSES.

19.  THE CONTRACTOR SHALL PROVIDE AND MAINTAIN SLOPES, CROWNS AND DRAINS ON ALL EXCAVATIONS AND EMBANKMENTS
TO ENSURE SATISFACTORY DRAINAGE AT ALL TIMES WATER SHALL NOT BE ALLOWED TO POND ON THE WORKS UNLESS SUCH
PONDING IS PART OF AN APPROVED ESCP / SWMP.

SEDIMENT CONTROL BASIN NOTES

TYPE D BASIN IS REQUIRED.

VOLUME OF THE BASINS SHALL BE AS NOMINATED ON DRAWING. NOMINAL POND LOCATIONS AND NOMINAL DIMENSIONS.

SEDIMENT BUILD UP TO NOT EXCEED 33% TOTAL CAPACITY OF BASIN.

DEWATERING OF BASIN TO BE PERFORMED TO THE BOTTOM OF THE SEDIMENT SETTLING ZONE FOLLOWING ACHIEVEMENT OF

WQO0's. MANAGEMENT OF DOSAGE AND DISCHARGE TO BE ACHIEVED WITHIN 5 DAYS OF THE INITIAL RAINFALL EVENT.

5. FOLLOWING DEWATERING PER NOTE 4, WATER LEVEL TO BE MAINTAINED AT 2026 CAPACITY AFTER A FOUR DAY SETTLING
PERIOD FOLLOWING A STORM EVENT SUCH THAT THE BASIN HAS SUFFICIENT CAPACITY TO CONTAIN RUNOFF AND SEDIMENT
FROM SUBSEQUENT RAINFALL EVENTS.

6. WATER TO BE DOSED WITH GYPSUM TO ACCELERATE SETTLEMENT OF SUSPENDED SOLIDS AS REQUIRED.

7. GYPSUM DOSAGE RATE TO BE APPLIED AT APPROX. 32kg PER 100 CUBIC METRE OF COLLECTED RUNOFF.

8. THE USE OF ALUM (OR ANY OTHER ALTERNATIVE) AS A FLOCCULANT IS NOT RECOMMENDED. ALUM OR ANY OTHER
FLOCCULANT IS TO BE USED ONLY FOLLOWING CONSULTATION WITH AND ACCEPTANCE FROM COUNCIL ESC OFFICERS.

9. DISCHARGE FROM POND IS PERMISSIBLE WHEN THE WATER PH IS 6.5-8.5 AND IS CLARIFIED TO AT OR BELOW A TSS OF 50mg/L.
CLARIFICATION WOULD GENERALLY BE ACHIEVED IN 36-72 HOURS WITH THE USE OF GYPSUM PLUS NO VISIBLE OIL OR GREASE.
CORRELATION TESTS MUST BE UNDERTAKEN ON SITE TO ENSURE THIS IS ACHIEVED.

10. DEWATERING SHALL BE DONE IN SUCH A MANNER AS TO REMOVE THE CLEAN WATER (BEING WATER WITHIN THE ADOPTED
CRITERIA) WITHOUT REMOVING OR DISTURBING THE SEDIMENT THAT HAS SETTLED. THE PUMP INTAKE PIPE IS NOT TO REST ON
THE SETTLED SEDIMENT LAYER.

1. IF WATER EXCEEDS TSS OF 50mg/L DURING DEWATERING, PUMPING IS TO CEASE. RECORDS ARE TO BE KEPT (ON-SITE AT ALL
TIMES) OF ALL MEASUREMENT PRIOR TO, DURING AND AFTER DISCHARGE. RECORDS TO BE MADE AVAILABLE TO COUNCIL
OFFICERS UPON REQUEST.

12. PROVIDE SECURITY FENCE TO BASIN FOR SAFETY.

INSTREAM WORKS:

1. SEDIMENT FENCES AND SEDIMENT FENCE RETURNS TO BE ERECTED PRIOR TO THE COMMENCEMENT OF ANY WORK. SEDIMENT
FENCES TO REMAIN UNTIL COMPLETION OF INSTREAM WORK IN THESE LOCATION TO PROTECT EXISTING DOWNSTREAM
PROPERTIES AND ROAD PAVEMENT. (REFER TO DRG-0250 FOR DETAILS).

2. UNDERTAKE WORK DURING A PERIOD OF DRY FORECASTED WEATHER.

PROTECT DISTURBED AREA WITH COFFERDAMS AS REQUIRED.

4. TEMPORARY LOW FLOW DIVERSION PIPE OR PUMPED SYSTEM MAY BE INSTALLED AT THE BASE OF CHANNEL TO DIVERT CLEAN
WATER FROM UPSTREAM BASEFLOW.

5. UNDERTAKE ALL INSTREAM WORK IN THE SPECIFIED SECTION OF THE CHANNEL IN ACCORDANCE WITH APPROVED PLANS AND
IMMEDIATELY PLANT TO STABLISE THE WORKS.

6. PLANT WITH APPROPRIATE SPECIES, AT A DENSITY THAT WOULD NATURALLY OCCUR. REFER TO DURS-C0S-CV-DWG-0040 FOR
THE LIST OF APPROPRIATE WETLAND SPECIES.

w

INSPECTION & MAINTENANCE NOTES:

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE ADEQUATE INSPECTIONS AND MAINTENANCE ARE CARRIED OUT DURING
SITE WORKS. DAILY AND WEEKLY INSPECTION CHECKLISTS HAVE BEEN PROVIDED IN THE COSTIN ROE SOIL AND WATER MANAGEMENT
PLAN (SWMP) Co13455.07-03.rpt DATED NOVEMBER 2019.

AS NOTED, IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE ADEQUATE MAINTENANCE OF EROSION & SEDIMENT CONTROL
MEASURES ARE UNDERTAKEN DURING THE WORKS PERIOD. DAMAGED, DISLODGED OR FAULTY ESC MEASURES ARE TO BE IMMEDIATELY
RECTIFIED AND THE SURROUNDING AREA IS TO BE REMEDIATED AS PER NOTES ON THIS DRAWING, THE SWMP AND THE LANDCOM 'BLUE
BOOK".
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SITE STABILITY NOTE:

LAND DISTURBANCE & LAND FILLING ACTIVITIES MUST BE
UNDERTAKEN IN A PHASED MANNER, IMPACTING A MAXIMUM
AREA OF 65Ha AT ANY ONE TIME PER CONDITION B41(a).
DISTURBED AREAS MUST BE STABILISED TO A C-FACTOR OF
0.05 PRIOR TO THE COMPLETION OF ANY OTHER WORKS PER
CONDITION B41(b). REFER TO TABLE 1 ABOVE FOR APPROVED
STABILISATION METHODS

SOIL & WATER MANAGEMENT PLAN NOTE:

ALL DRAWINGS ARE TO BE READ IN CONJUNCTION WITH THE
SOIL AND WATER MANAGEMENT PLAN BY COSTIN ROE
CONSULTING, REF 13455.07-03.rpt & CONDITIONS OF CONSENT
B29-B35
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SEDIMENTATION BASIN NOTE:

REFER TO SEDIMENT & EROSION CONTROL NOTES.

FOR SEDIMENT AND EROSION CONTROL DETAILS, REFER TO

THE LANDCOM 'BLUE BOOK" AND EXTRACTS ON DRAWING

PIWW-COS-CV-DWG-0250.

SEDIMENTATION BASIN SIZING BASED ON RECOMMENDATIONS
OF "SOILS AND CONSTRUCTION, MANAGING URBAN
STORMWAER-THE BLUE BOOK'. CAPACITY BASED ON 5-DAY
RAINFALL DEPTHS AT 85th PERCENTILE INTENSITY (32.2mm)
IN THE LIVERPOOL CATCHMENT AREA.

NOTES:

ASSUME TYPE D SOIL (CLAY/SILTY CLAY)

1.

2. ASSUME GROUP D SOIL (HIGH PLASTICITY AND
SHRINK/SWELL PROPERTIES)

3. REFER TO DRAWING PIWW-C0S-CV-DWG-0200 FOR
SEDIMENTATION BASIN CALCULATIONS
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1. Erosion Hazard and Sediment Basins

Site Name:

MPW

Site Location: MOOREBANK

Precinct/Stage: PRECINCT INFRASTRUCTURE WORKS

Other Details: STAGE 1 EROSION & SEDIMENT CONTROLS

. Sub-catchment or Name of Structure
Site area Notes
1 2 & 4 5 6
Total catchment area (ha) 16.95 1 18.26 1 25.92 | 111 | 8.56 | 4.32
Disturbed catchment area (ha) 16.95 ] 18.26 | 25.92 | 11.1 | 8.56 | 4.32
Soil analysis (enter sediment type if known, or laboratory particle size data)
Sediment Type (C, F or D) if known: D D D D D D  |From Appendix C (if known)
* sand (fraction 0.02 to 2.00 i) Enter the percentage of each soil
% silt (fraction 0.002 to 0.02 mm) fraction. E.g. enter 10 for 10%
% clay (fraction finer than 0.002 mm)
Dispersion percentage E.g. enter 10 for dispersion of 10%

% of whole soil dispersible See Section 6.3.3(e). Auto-calculated
Soil Texture Group D D D D D D  JAutomatic calculation from above
Rainfall data
Design rainfall depth (no of days) 5 5 5 5 5 5 See Section 6.3.4 and, particularly
Design rainfall depth (percentile) 85 85 85 85 85 85 Table 6.3 on pages G-é 4 and 6-25.]
x-day, y-percentile rainfall event (mm) 32.2 32.2 32.2 32.2 32.2 32.2
Rainfall R-factor (i known)l Only need to enter one or the other here
IFD: 2-year, 6-hour storm (if known) 10.9 10.9 10.9 10.9 10.9 10.9
RUSLE Factors
Rainfall erosivity (R -factor) 2580 | 2580 | 2580 | 2580 | 2580 | 2580 JAuto-filled from above
Soil erodibility (K -factor) 0.075 | 0.075 | 0.075 | 0.075 | 0.075 [ 0.075
Slope length (m) 300 | 300 | 300 | 300 | 300 | 300
Slope gradient (%) 1 1 1 1 1 1 RUSLE LS factor calculated for a high
Length/gradient (LS -factor) 0.27 0.27 027 0.27 0.27 0.27 [rillfinterrill ratio.
Erosion control practice (P -factor) 1.3 13 1.3 1.3 1.3 1.3
Ground cover (C -factor) 1 1 1 1 1 1
Sediment Basin Design Criteria (for Type D/F basins only. Leave blank for Type C basins)
Storage (soil) zone design (no of months) 2 2 2 2 2 2 IMinimum is generally 2 months
Cv (Volumetric runoff coefficient) 064 | 064 | 064 | 064 | 064 | 064 |See TableF2, page F-4 in Appendix F
Calculations and Type D/F Sediment Basin Volumes
Soil loss (t/halyr) 68 68 68 68 68 68
Soil Loss Class 1 1 1 1 1 1 See Table 4.2, page 4-13
Soil loss (m>/halyr) 53 53 53 53 53 53  JConversion to cubic metres
Sediment basin storage (soil) volume (m3) 149 160 227 97 75 38  |See Sections 6.3.4(i) for calculations
Sediment basin settling (water) volume (m3) 3493 | 3763 | 5342 | 2287 | 1764 890 See Sections 6.3.4(i) for calculations
Sediment basin total volume (m3) 3642 3923 5569 2384 1839 928

NB for sizing of Type C (coarse) sediment basins, see Worksheet 3 (if required).

2. Flow Calculations

Peak flow is given by the Rational Formula:

where:

Time of concentration (t;) = 0.76 x (A/100)°>® hrs

QY
Co

ly, o

Qy =0.00278 x Cqg x Fy x Iy (¢ X A

is peak flow rate (m~/sec) of average recurrence interval (ARI) of "Y" years
is the runoff coefficient (dimensionless) for ARI of 10 years.
is a frequency factor for "Y" years.

is the catchment area in hectares (ha)
is the average rainfall intensity (mm/hr) for an ARI of "Y" years

and a design duration of "tc" (minutes or hours)

Note: For urban catchments the time of concentration should be determined by more precise
calculations or reduced by a factor of 50 per cent. Place an x in the appropriate row below to
automatically halve the time of concentration for that sub-catchment.

Structure Details

Notes

Name 1 2 3 4 5 6
Catchment Area (ha) 16.95 | 1826 | 26.92 | 111 8.56 4.32
Place an x here to halve tc X X X X X X Place an x if disturbed catchment
Time of concentration (tc) 12 12 14 10 9 7 minutes
Rainfall Intensities
1-year, tc] 52.51 | 52.51 | 48.99 | 56.81 | 59.34 | 65.54 Enter the relevant rainfall intensities
2-year, tc| 68.08 | 68.08 | 635 | 7367 | 76.97 | 85.03 (in mmrhr) for each of the
5.year, tc] 89.03 | 89.03 | 83.02 | 96.36 | 100.69 | 111.27 T:;’?r'::ﬁdcfr:zz:'tgz?:s(tc)
10-year, tc] 101.56 | 101.56 | 94.68 | 109.97 | 114.94 | 127.06 determines the duration of the
20-year, tc] 117.91 | 117.91 ] 109.9 | 127.7 | 133.49 | 147.59 event to be used
50-year, tc] 139.5 | 139.5 | 130.01 | 151.11 | 157.98 | 174.66
100-year, tc] 156.1 | 156.1 | 145.45] 169.12 | 176.82 | 195.54
|c1o runoff coefficient | 0.9 | 0.9 0.9 0.9 0.9 0.9 | | | Use AR&R or Table F3, pg F-6 |
Frequency Factors
FF,1-year] 0.8 0.8 0.8 0.8 0.8 0.8 | Can use 0.8 for a construction site
FF, 2-year] 0.85 0.85 0.85 0.85 0.85 0.85 Can use 0.85 for a construction site
FF, 5-year] 0.95 0.95 0.95 0.95 0.95 0.95 Can use 0.95 for a construction site
FF, 10-year] 1 l 1 1 1 1 Generally always 1
FF, 20-year|] 1.05 1.05 1.05 1.05 1.05 1.05 Can use 1.05 for a construction site
FF, 50-year] 1.15 1.15 1.15 1.15 1.15 1.15 Can use 1.15 for a construction site
FF, 100-year] 1.2 1.2 1.2 1.2 1.2 1.2 Can use 1.2 for a construction site
Flow Calculations Notes
1-year, tc (m*s)| 1.782 [ 1.919 | 2542 | 1.262 [ 1.017 | 0.567
2-year, tc (m’s)| 2454 | 2.644 35 1.739 | 1.401 | 0.781
5-year, tc (msls) 3.587 | 3.864 | 5115 | 2542 | 2.049 | 1.143
10-year, tc (m¥s)| 4.307 | 4.64 6.14 | 3.054 | 2462 | 1.373
20-year, tc (m®/s)| 525 | 5656 | 7.484 | 3.724 | 3.002 | 1.675
50-year, tc (msls) 6.803 | 7.329 | 9.696 | 4.826 | 3.891 | 2.171
100-year, tc (m¥/s)] 7.944 | 8.558 | 11.319 [ 5636 | 4.544 | 2.536

NB for flow calculations on sediment basin spillways, see Worksheet 3 (if required).

3. Sediment Basin Spillway Design

Structure Details

Structure Name 1 2 3 4 5 6 Auto-filled from Worksheet 1
Catchment Area (ha) 16.95 18.26 25.92 111 8.56 4.32 Auto-filled from Worksheet 1
Time of concentration (tc) 12 12 14 10 9 7 Auto-calculated assuming tc is halved
Rainfall Intensities (IFD Values)
1 year, tc 52.51 52.51 48.99 56.81 50.34 65.54
2 year, tc 68.08 68.08 63.5 73.67 76.97 85.03 L o
Enter the relevant rainfall intensities (in
5 year, tc Gl 89.03 83.02 96.36 100.69 11.27__| mmyhr) for each of the nominated rainfall
10 year, tc 101.56 101.56 94.68 109.97 114.94 127.06 events.
20 year, tc 117.91 117.91 109.9 1277 133.49 14759 | The time of .concentration (tc) determines
50 vear, tc 1395 1395 130.01 B 157.98 17466 the duration of the event to be used
100 year, tc 156.1 156.1 145.45 169.12 176.82 195.54
Cyo runoff coefficient | o9 0.9 0.9 09 | 09 09 | UseAR&RorTableF3,pgF-6 |
[Design ARI event (select): | 100 100 100 100 [ 100 100 ] Select design ARI (years) from dropdown |
|Frequency Factor | 1.2 1.2 12 1.2 | 12 1.2 | Auto-filled based on selected ARI |
Flow Calculation | 7944 8.558 11.319 5636 | 4544 2.536 | Auto-calculated based on selected ARI |

STAGE 1BASIN CALCULATIONS - REFER DRAWING PIWW-C0S-CV-DWG-0210
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1. Erosion Hazard and Sediment Basins 2. Flow Calculations 3. Sediment Basin Spillway Design
Site Name: MPW Peak flow is given by the Rational Formula: Qy =0.00278 x C1o X Fy X Iy, 1c X A Structure Details
Site Location: MOOREBANK Structure Name 6 Auto-filled from Worksheet 1
’ where:  Q, is peak flow rate (m/sec) of average recurrence interval (ARI) of "Y" years Catchment Area (ha) 59.1 Auto-filled from Worksheet 1
Precinct/Stage: PRECINCT INFRASTRUCTURE WORKS Cyo is the runoff coefficient (dimensionless) for ARI of 10 years. Time of concentration (tc) 19 Auto-calculated assuming tc is halved
F, is afrequency factor for "Y" years.
y . -
Other Details: STAGE 3 EROSION & SEDIMENT CONTROLS A is the Catchment area in hectares (ha) Rainfall Intensm(:s (IFD Value:2)35
l, ¢« is the average rainfall intensity (mm/hr) for an ARI of "Y" years 1yean tc 54'88
. . . ear, {c g
Site area Sub-catchment or Name of Structure Notes and a design duration of "tc" (minutes or hours) ;zear T T Em/f;r)tf;e relenanft trsinfa" ihtetnS(iities (fin“
’ i mmy/nr) Tor each Of the nominated rainta
6 . .
Time of concentration (t.) = 038 10 year, tc 81.79 events.
Total catchment area (ha) 59.1 (to) = 0.76 x (A7100)™ hrs 20 year, tc 94.91 The time of concentration (tc) determines
- the duration of th tto be used
Disturbed catchment area (ha) 59.1 Note: For urban catchments the time of concentration should be determined by more precise 50 year, tc 1225 ¢ durellon ot e ver o be s
calculations or reduced by a factor of 50 per cent. Place an x in the appropriate row below to 100 year, tc 125.57
Soil analysis (enter sediment type if known, or laboratory particle size data) automatically halve the time of concentration for that sub-catchment. IC PP e | = | | Tos ARGR o TR F3 7o F o I
Sediment Type (C, F or D) if known: D From Appendix C (if known) . z ' a1
Structure Details Notes
0 : > " "
{)o/sa.lr;df(fratc.tlor:)(z).gi ;[0 (2)8;) mm) Enter the percentage of each soll [Name 6 IDe5|gn ARl event (select): | 100 100 100 100 | 100 100 ISeIect design AR (years) from dropdownl
o st (fraction 0. 00.02 mm) fraction. E.g. enter 10 for 10% Catchment Area (ha) 59.1 -
% clay (fraction finer than 0.002 mm) IFrequency Factor I 12 12 1.2 1.2 | 12 12 I Auto-filled based on selected ARI I
D - - " E.g. enter 10 for dispersion of 10% IPlace an x here to halve tc X Place an x if disturbed catchment
ISpersion percentage o i - - . [Flow calculation | 22281 [ | Auto-calculated based on selected ARI |
% of whole soil dispersible See Section 6.3.3(e). Auto-calculated Time of concentration (tc) 19 minutes
Soil Texture Group D Automatic calculation from above Rainfall Intensities
inf 1-year, tc] 42.35 Enter the relevant rainfall intensities
Ra.m a!l data 2-year, tc] 54.88 (in mm/hr) for each of the
Design rainfall depth (no of days) 5 See Section 6.3.4 and. particulari nominated rainfall events.
Desian rainfall deoth , ee Section 6.3.4 and, particularly, 5-year, tc] 71.74 , )
gn rainfall depth (percentile) 85 Table 6.3 on pages 6-24 and 6-25 The time of concentration (tc)
x-day, y-percentile rainfall event (mm) 322 ' ) 10-year, tc} 81.79 determines the duration of the
Rainfall R-factor (i known) Only need to enter one or the other here 20year ) 9491 eentio be used
IFD: 2-year, 6-hour storm (if known) 10.9 Y 50-year, tcf 112.25
100-year, tc] 125.57
RUSLE Factors
Rainfall erosivity (R -factor) 2580 Auto-filled from above IC10 runoff coefficient I o I I | I Use ARER or Table F3, pg -6 I
Soil erodibility (K -factor) 0.075 Frequency Factors
Slope Iengtlh (m) £ FF,1-year] 0.8 | Can use 0.8 for a construction site
Slope gradient (%) ! RUSLE LS factor calculated for a high FF, 2-year] 0.85 Can use 0.85 for a construction site
Lengthigradient (LS -factor) 0.27 rillfinterrill ratio. FF, 5 0.95 c 0l95f truction sit
Erosion control practice (P -factor) 13 | 13 | 13 | 13 | 13 | 13 - ’10'year : an ”SGG' °|r| 2 70”5 r”1° onste
Ground cover (C -factor) 1 1 1 1 1 1 , 1Tyean enerally always
FF, 20-year] 1.05 Can use 1.05 for a construction site
Sediment Basin Design Criteria (for Type D/F basins only. Leave blank for Type C basins) FF, 50-year] 1.15 Can use 1.15 for a construction site
Storage (soil) zone design (no of months) 2 Minimum is generally 2 months FF,100-year] 1.2 Can use 1.2 for a construction site
Cv (Volumetric runoff coefficient) 0.64 See Table F2, page F-4 in Appendix F .
Flow Calculations Notes
. . . - S 5.01
Calculations and Type D/F Sediment Basin Volumes 1-year, tc (msls)
Soil loss (thalyn) 68 2-year, tc (’“3’5) 6898
Soil Loss Class 1 See Table 4.2, page 4-13 5-year, tc (m'/s){ 10.078
3
Soil loss (m*/hayyr) 53 Conversion to cubic metres 10-year, tc (m/s)] 12.094
Sediment basin storage (soil) volume (m3) 518 See Sections 6.3.4(i) for calculations 20-year, tc (msls) 14.736
Sediment basin settling (water) volume (m°) | 12179 See Sections 6.3.4(j) for calculations 50-year, tc (m*/s)| 19.088
Sediment basin total volume (m") 12697 100-year, tc (m’/s)| 22.281

NB for sizing of Type C (coarse) sediment basins, see Worksheet 3 (if required).

NB for flow calculations on sediment basin spillways, see Worksheet 3 (if required).

\_

J

-

Y
STAGE 3 BASIN CALCULATIONS - REFER DRAWING PIWW-CO0S-CV-DWG-0212

\_

\_

1. Erosion Hazard and Sediment Basins

Site Name:

MPW

Site Location: MOOREBANK

Precinct/Stage: PRECINCT INFRASTRUCTURE WORKS

Other Details: STAGE 4 EROSION & SEDIMENT CONTROLS

. Sub-catchment or Name of Structure
Site area 3 3 Notes
Total catchment area (ha) 10.46 | 26.91
Disturbed catchment area (ha) 10.46 | 26.91
Soil analysis (enter sediment type if known, or laboratory particle size data)
Sediment Type (C, F or D) if known: D D From Appendix C (if known)
% sand (fraction 0.02 to 2.00 mm) benter th . ¢ each soil
o 82020 )
% clay (fraction finer than 0.002 mm)
Dispersion percentage IE.g. enter 10 for dispersion of 10%
% of whole soil dispersible, See Section 6.3.3(¢). Auto-calculated
Soil Texture Group D D Automatic calculation from above
Rainfall data
Design rainfall depth (no of days) 5 5 ) )
Design rainfall depth (percentile) 85 85 See Section 6.3.4 and, particularly,
Table 6.3 on pages 6-24 and 6-25.
x-day, y-percentile rainfall event (mm) 8522 322
Rainfall Refactor (i known)l Only need to enter one or the other here
IFD: 2-year, 6-hour storm (if known) 10.9 10.9
RUSLE Factors
Rainfall erosivity (R -factor) 2580 | 2580 Auto-filled from above
Soil erodibility (K -factor) 0.075 | 0.075
Slope length (m) 300 300
Slope gradient (%) 1 1 RUSLE LS factor calculated for a high
Length/gradient (LS -factor) 027 | 027 rill/interrill ratio.
Erosion control practice (P -factor) 1.3 1.3 1.3 1.3 1.3 1.3
Ground cover (C -factor) 1 1 1 1 1 1
Sediment Basin Design Criteria (for Type D/F basins only. Leave blank for Type C basins)
Storage (soil) zone design (no of months) 2 2 |Minimum is generally 2 months
Cv (Volumetric runoff coefficient) 064 | 064 |See Table F2, page F-4 in Appendix F
Calculations and Type D/F Sediment Basin Volumes
Soil loss (t/halyr) 68 68
Soil Loss Class 1 1 See Table 4.2, page 4-13
Soil loss (m3/ha/yr) 53 53 Conversion to cubic metres
Sediment basin storage (soil) volume (ma) 92 236 See Sections 6.3.4(i) for calculations
Sediment basin settling (water) volume (m3) 2156 5546 See Sections 6.3.4(i) for calculations
Sediment basin total volume (m°) 2248 | 5782

NB for sizing of Type C (coarse) sediment basins, see Worksheet 3 (if required).

2. Flow Calculations

Peak flow is given by the Rational Formula:

where:

Time of concentration (t,) = 0.76 x (A/100)°3® hrs

Qy
Cio
Fy
A

Iy, tc

o -

( - - - - - - - - - - - - - - - - - - - - -
1. Erosion Hazard and Sediment Basins 2. Flow Calculations 3. Sediment Basin Spillway Design
I Site Name: MPW Peak flow is given by the Rational Formula: Qy =0.00278 x C1g X Fy x Iy ¢ X A Structure Details
Site Location: MOOREBANK ' ; ) o Structure Name 4 5A 5B Auto-filled from Worksheet 1
where: Q, is peak flow rate (m”/sec) of average recurrence interval (ARI) of "Y" years Catchment Area (ha) 3.28 20.19 18.74 Auto-filled from Worksheet 1
Precinct/Stage: PRECINCT INFRASTRUCTURE WORKS Cio is the runoff coefficient (dimensionless) for ARI of 10 years. Time of concentration (tc) 6 12 12 Auto-calculated assuming tc is halved
F, is afrequency factor for "Y" years. ) »
1 Other Details: STAGE 2 EROSION & SEDIMENT CONTROLS A s the catchment area in hectares (ha) Rainfall 'nten::":cs (IFD Va'ueggM — —
l, «« Iis the average rainfall intensity (mm/hr) for an ARI of "Y" years 1y ’t 90'11 68'08 68'08
. . . ear, ic ¥ i 4
. Sub-catchment or Name of Structure and a design duration of "tc" (minutes or hours) 2 year = e T =T Enter the relevant rainfall intensities (in
Site area n oA 5B Notes 5 year, : : : mmyhr) for each of the nominated rainfall
Time of concentration (t;) = 0.76 x (A/100)°2® hrs 10 year, tc 134.63 101.56 101.56 _ events. _
I Total catchment area (ha) 3.28 | 20.19 | 18.74 20 year, tc 156.37 117.91 117.91 The time of concentration (tc) determines
; the duration of th t to be used
Disturbed catchment area (ha) 3.28 20.19 | 18.74 Note: For urban catchments the time of concentration should be determined by more precise 50 year, tc 185 139.5 1395 ° durellon ot e evert o e tse
calculations or reduced by a factor of 50 per cent. Place an x in the appropriate row below to 100 year, t 207.11 156.1 156.1
Soil analysis (enter sediment type if known, or laboratory particle size data) automatically halve the time of concentration for that sub-catchment. —
, . — [C1o runoff coefficient | o9 0.9 09 | | | UseARSRorTableF3,pgF-6 |
Sediment Type (C, F or D) if known: D D D From Appendix C (if known) Structure Details Notes
| % sand (fraction 0.02 to 2.00 mm) Enter the percentage of each soil [Name 4 5A 58 FJesign ARl event (select): | 100 100 100 | 100 | 100 100 | Select design ARI (years) from dropdown |
o .
* silt (fraction 0.002 0 0.02 mm) fraction. E.g. enter 10 for 10% Catchment Area (ha) 3.28 120.19| 18.74 F F = 2 = = 2 = Ato-fllod based Tooted AR]
% clay (fraction finer than 0.002 mm) 5 ———— = = = = e — [Frequency Factor [ ¢ : 2 | 12 [ 1 2| Autofilled based on selecte |
Dispersion percentage E.g. enter 10 for dispersion of 10% ac¢ an x here ‘o halve ¢ 8ce an x 1T isturbed catehmen Flow Calculation 04 5463 3783 Ao caloulatod based om seloctad AR
% of whole soil dispersible See Section 6.3.3(). Auto-calculated Time of concentration (tc) 6 | 12 | 12 minutes [Fow Coeultio | 2 ' = | | Auto caletedbosed on seleced AR |
b 3.3(e). Auto-
I . , .
Soil Texture Group D D D Automatic calculation from above Rainfall Intensities
Rainfall dat 1-year, tc] 69.44 | 52.51 | 52.51 Enter the relevant rainfall intensities
in )
Deasi n raainfallad: th (no of days) 5 5 5 2-year, tof] S0 1168081 | 16608 (n i) for each of e
.g - P .y See Section 6.3.4 and, particularly, 5-year, tc] 117.9 | 89.03 | 89.03 norplnated rainfall eve nts.
1 Design rainfall depth (percentile) 85 85 85 Table 6.3 on pages 6-24 and 6-25 The time of concentration (tc)
x-day, y-percentile rainfall event (mm) 322 | 322 | 322 10-year, tc| 134.63 | 101.56 | 101.56 determines the duration of the
Rainfall Rfactor (if known) 20-year, tc] 156.37 | 117.91 | 117.91 event to be used
Only need to enter one or the other here
IFD: 2-year, 6-hour storm (if known) 109 | 109 | 109 / 50-year, tc] 185 ] 139.5 | 139.5
100-year, tc] 207.11 | 156.1 | 156.1
1 RUSLE Factors C10 ff coefficient Use AR&R or Table F3, pg F-6
Rainfall erosivity (R -factor) 2580 | 2580 | 2580 Auto-filled from above I [UnoT coenieten I o I 0 I o | I hd o aerergT I
Soil erodibility (K -factor) 0075 | 0.075 | 0.075
Frequency Factors
Slope length (m) S £rt -0 FF,1-year] 0.8 0.8 0.8 Can use 0.8 for a construction site
Slope gradient (% i ‘ . . . :
1 Pes - (%) ! 1 L RU.SLE L S fgctor calcutated for a high FF, 2-year] 0.85 0.85 0.85 Can use 0.85 for a construction site
Length/gradient (LS -factor) 027 | 027 | 027 rillfinterrill ratio.
Erosion control praciice (P-factor) 13 13 13 13 13 13 FF, 5-year] 0.95 0.95 0.95 Can use 0.95 for a construction site
Ground cover (C -factor) 1 1 1 1 1 1 FF, 10-year] 1 ! 1 Generally always 1
FF, 20-year] 1.05 1.05 1.05 Can use 1.05 for a construction site
1 Sediment Basin Design Criteria (for Type D/F basins only. Leave blank for Type C basins) FF, 50-year] 115 | 115 | 1.15 Can use 1.15 for a construction site
Storage (soil) zone design (no of months) 2 2 2 |Minimum is generally 2 months FF, 100-year] 1.2 1.2 1.2 Can use 1.2 for a construction site
Cv (Volumetric runoff coefficient) 0.64 0.64 0.64 ISee Table F2, page F-4 in Appendix F .
Flow Calculations Notes
. . . - S 0456 | 2122 1.97
Calculations and Type D/F Sediment Basin Volumes 1-year, tc (msls)
1 Soil loss (thalyr) 68 68 68 2-year, tc (mzls) 0.629 | 2.923 | 2.713
Soil Loss Class 1 1 1 See Table 4.2, page 4-13 S-year, tc (m’/s)| 0.919 | 4273 | 3.966
3
Soil loss (m*/hayr) 53 53 53 Conversion to cubic metres 10-year, tc (m’/s)] 1.105 | 513 | 4.762
Sediment basin storage (soil) volume (m°) 29 177 164 See Sections 6.3.4(i) for calculations 20-year, tc (m’/s)| 1.347 | 6.254 | 5.805
1 Sediment basin settling (water) volume (m°) | 676 | 4161 [ 3862 See Sections 6.3.4(i) for calculations 50-year, tc (m*/s)| 1.746 | 8.104 | 7.522
Sediment basin total volume (m°) 705 | 4338 [ 4026 100-year, tc (m*s)| 2.04 | 9.463 | 8.783
NB for sizing of Type C (coarse) sediment basins, see Worksheet 3 (if required). NB for flow calculations on sediment basin spillways, see Worksheet 3 (if required).
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STAGE 2 BASIN CALCULATIONS - REFER DRAWING PIWW-COS-CV-DWG-0211

Qy =0.00278 x C1o x Fy x I 1« X A

is peak flow rate (m*/sec) of average recurrence interval (ARI) of "Y" years
is the runoff coefficient (dimensionless) for ARI of 10 years.

is a frequency factor for "Y" years.
is the catchment area in hectares (ha)

is the average rainfall intensity (mm/hr) for an ARI of "Y" years
and a design duration of "tc" (minutes or hours)

Note: For urban catchments the time of concentration should be determined by more precise
calculations or reduced by a factor of 50 per cent. Place an x in the appropriate row below to
automatically halve the time of concentration for that sub-catchment.

Structure Details Notes
IName 8 8
Catchment Area (ha) 10.46 | 26.91
IPlace an x here to halve tc X X Place an x if disturbed catchment
Time of concentration (tc) 10 14 minutes
Rainfall Intensities
1-year, tc|] 56.81 | 69.44 Enter the relevant rainfall intensities|
2-year, tc| 73.67 | 90.11 (in- mm/hr) for each of the
Sy f 3 | 179 )
10-year, tc] 109.97 | 134.63 determines the duration of the
20-year, tc|] 127.7 | 156.37 event to be used
50-year, tc] 151.11 | 185
100-year, tc] 169.12 | 207.11
[C10 runoff coefficient | oo | 09 | | | UseAR8Ror Table F3,pg F-6 |
Frequency Factors
FF,1-year] 0.8 0.8 Can use 0.8 for a construction site
FF, 2-year| 0.85 0.85 Can use 0.85 for a construction site
FF, 5-year] 0.95 0.95 Can use 0.95 for a construction site
FF, 10-year|] 1 1 Generally always 1
FF, 20-year|] 1.05 1.05 Can use 1.05 for a construction site
FF, 50-year|] 1.15 1.15 Can use 1.15 for a construction site
FF,100-year] 1.2 1.2 Can use 1.2 for a construction site
Flow Calculations Notes
1-year, tc (m3[s) 1.189 3.74
2-year, tc (m*/s)] 1639 | 5.157
5-year, tc (m3/s) 2.396 | 7.541
10-year, tc (m/s)] 2.878 | 9.064
20-year, tc (m3ls) 3.509 | 11.055
50-year, tc (m/s)| 4.548 | 14.324
100-year, tc (m*/s)] 5.311 | 16.733

NB for flow calculations on sediment basin spillways, see Worksheet 3 (if required).
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3. Sediment Basin Spillway Design

Structure Details

e

|structure Name 3 8 Auto-filled from Worksheet 1
Catchment Area (ha) 10.46 26.91 Auto-filled from Worksheet 1
Time of concentration (tc) 10 14 Auto-calculated assuming tc is halved
Rainfall Intensities (IFD Values)
1 year, tc 56.81 69.44
2 year, tc 73.67 90.11 — o
Enter the relevant rainfall intensities (in
5 year, tc 96.36 7.9 mm/hr) for each of the nominated rainfall
10 year, tc 109.97 134.63 events.
20 year, tc 127.7 156.37 The time of ;oncentration (tc) determines
50 year, & 5111 185 the duration of the event to be used
100 year, tc 169.12 207.11
[G= rumo coefficient [ o 0.9 [ | | UseAR&RorTableF3 pgF6 |
[Design ARI event (select): | 100 100 100 | 100 [ 100 100 | Select design ARI (years) from dropdown|
[Frequency Factor | 12 12 12 | 12 ] 12 12 | Auto-flled based on selected ARI |
|Flow Calculation | 5311 16.733 [ [ | Auto-calculated based on selected AR |
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