J. WYNDHAM PRINCE

CONSULTING CIVIL INFRASTRUCTURE ENGINEERS
& PROJECT MANAGERS

North Penrith - Stage 3A

Civil engineering report

Summary

Objectives

J Wyndham Prince has prepared drawings that describe the civil engineering design of the
development proposed in this State Significant Development Application. The drawings
include:

= bulk earthworks

= central water feature and wetland

= roads

= drainage

= soil & water management

This report supports the engineering drawings and provides further information to respond to
the Director-General's Requirements (DGRS).

The objective of the drawings and this report is to show the proposed works that are
consistent with the requirements of Penrith City Council, providing the infrastructure required
to support the development of the site in accordance with the overall Major Project Approval
issued by the Minister for Planning dated 9 November 2011 under reference 10-0075.

Methods and findings

A 3D model of the site has been created using the software “12D Model”. This model has
then been used to prepare drawings that describe the civil infrastructure required to support
the development of North Penrith for Stage 3A.

Consultation

Consultation was completed as part of this scope of services with:

= Penrith City Council in the design of the water feature and wetland

= Penrith City Council in the design of the road and drainage infrastructure

Conclusions

The designs of the civil infrastructure for Stage 3A are consistent with the requirements of
Penrith City Council. The designs have been prepared generally in accordance with the
approved Concept Plan, and to respond to the DGRs.
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Summary

Recommendations

It is recommended that the drawings prepared by J Wyndham Prince be approved and then
used to fully develop designs for Construction Certificate and utility servicing.
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1. Objectives of assessment

At a glance

J Wyndham Prince was commissioned by UrbanGrowth NSW to prepare DA designs of
civil works for Stages 2B, 2C, 2D, 3A and 3B of the North Penrith development site. This
chapter sets out the context of the design and the associated objectives for Stage 3A.

Design Context

J Wyndham Prince has been commissioned by UrbanGrowth NSW to prepare DA designs of
civil works for Stages 2B, 2C, 2D, 3A and 3B (2B-3B) of the development site at North Penrith.
These stages of the site will complete the development of the site from an infrastructure
perspective. Previously UrbanGrowth NSW has retained consulting firms to design the site
infrastructure as follows:

Stage 1 - Worley Parsons (construction complete)

Stage 2A - Brown Consulting (under construction)

Water management

Stage 3A will link with the water management facilities created under the development
application for Stages 2B & 2C. These are covered in detail in the report prepared by J
Wyndham Prince entitled, North Penrith Stages 2B-3B Water Cycle Management Strategy
Report Incorporating Water Sensitive Urban Design Techniques dated October 2012 that
accompanies this development application. The core of the water management consists of a
central water feature that accepts stormwater drainage from the entire North Penrith site and
conveys this to a wetland. This water feature and wetland then act as a treatment train that is
used to achieve the water quality outcomes for the site. Additionally the water feature and
wetland provide for a recreational and aesthetic focus for the site.

Bulk earthworks

Stages 2B-3B will complete the site works and therefore it is important to complete the bulk
earthworks strategy for the site. The design of this aspect of the site is addressed in the
development application for Stages 2B-3B previously submitted to the Department of Planning
& Infrastructure. The objective of this bulk earthworks design was to minimise as far as
possible the export of material off site. The bulk earthworks design covers all remaining
stages including Stage 3A, however, the design of Stage 3A beyond simply bulk earthworks is
subject of this separate application.

Road grading

Grades on roads are to respond to the existing character of the landform as far as possible
whilst allowing the minimum longitudinal grading of roads providing for construction tolerances
and meeting the requirements of Penrith City Council.

Road drainage
The road drainage system is designed to convey stormwater through the site to the central
water feature. The objective is to provide a safe and efficient system that conveys flows in
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1. Objectives of assessment

pipes generally up to the 5 year Average Recurrence Interval (ARI) event, but with some
reaches of 100 year pipe where required due to surface grading issues.

Soil and water

Measures are to be documented to provide guidance with the objective to limit as far as
possible the impact of sediment laden stormwater on receiving waters. The Landcom
document “Soils and Construction” has been used to inform the soil and water measures.
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2. Site analysis

At a glance

The site of Stage 2B-3B is extremely flat which provides challenges to site grading, road
grading and drainage solutions.

Stage 2B-3B is an extremely flat area with minimal fall and areas of depressions that need to
be graded out to transform the land to an efficient urban area. As part of the Stage 1 works at
temporary sediment basin has been excavated to convey stormwater through the site pending
the construction of the proposed water feature and wetland.

Stockpiles of material from Stage 1 construction have also been created on the site of Stage
2B-3B and need to be considered in finalising the bulk earthworks for Stages 2B-3B.

The site is extremely flat with extremely limited fall from the top end of the water feature to the
outlet. The fall is only 330mm over a distance of approximately 600m. This creates
challenges in the design which are overcome by the combined water feature and wetland
design.

Figure 1 Site
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3. Regulatory context

At a glance

The civil infrastructure (roads & drainage) for the site is being created as an asset for
Penrith City Council. Servicing infrastructure will be created to the requirements of
Sydney Water (sewer & water supply), Endeavour Energy (electricity), National
Broadband Network (NBN) Company (telecommunications) and Jemena (gas).

Civil design (roads & drainage)

Penrith City Council has published, “Guidelines for Engineering Works for Subdivisions and
Developments, Part 1 - Design” to assist in the design of the civil infrastructure for the all
developments within the City of Penrith. This has been used where appropriate to guide the
DA design. Some aspects of the Guideline have been superseded by the Concept Approval,
mainly concerning road and verge widths.

Sewer & water

The authority for sewer and water infrastructure is Sydney Water Corporation (SWC). No
applications have yet been made to SWC but will be made upon receipt of a development
application number from the consent authority. This will enable a preliminary application for a
certificate of compliance under Division 9 of the Sydney Water Act 1994.

Electricity

Electricity will be provided to the site by Endeavour Energy (EE). Early discussions have
commenced with EE and early applications for relocation of high voltage (HV) assets have
been made. Further detailed applications will be made upon finalisation of DA plans for the
site.

Telecommunications

Provision for telecommunications will be made through the National Broadband Company
(NBN).

Gas

Gas services will be provided by Jemena through its normal processes for urban development
projects.

Servicing and waste

Relevant legislation, policies, guidelines and references applicable to servicing and waste are
listed below:

= Waste Avoidance and Resources Recovery Act 2001 (WARR Act);

= Protection of the Environment Operations Act, 1997;

= Protection of the Environment Operations (Waste) Regulations, 2008;
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3. Regulatory context

= Protection of the Environment Operations (General) Regulations, 2009;

= Waste Avoidance and Resource Recovery Act, 2001;

= NSW Government Department of Environment and Conservation Assessment,

= (Classification and Management of Liquid and Non-liquid Wastes, 2004;

= NSW Sustainability Policy 2008 — specifically WRAPP requirements;

= Austroads Environmental Strategy, AP-S27 2002;

= Austroads Guide to Road Design Part 7 2008 — Geotechnical Investigation and Design;

= North Penrith Stage 1 Project Application Preliminary Construction Environmental
Management Plan, Worley Parsons, October 2010.
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4. Methods and results

At a glance

The design of the surface of Stage 2B-3B was undertaken using the computer software
“12D Model”. This software provides a means to create 3D surfaces from existing survey
data and to document the designs of roads and drainage systems. The software also
performs calculations of volumes between created and existing surfaces.

The surfaces that result from 12D for this project are documented in the drawings
prepared by J Wyndham Prince under separate cover to this report.

Civil design

Civil designs for this project are contained under separate cover and are summarised in the
table below.

Site staging J Wyndham Prince plan set

Stage 3A 9470/DA300 C,
9470/DA301 C,
9470/DA302 B,
9470/DA302A A,
9470/DA303 A,
9470/DA304 C and
9470/DA305 A

In preparing the drawings the following steps summarise the design method:

= Receive digital survey and existing surface as a digital terrain model

= Receive boundaries in digital form from project surveyor

= Incorporate survey information into a complete 3D digital model

= Create a design surface using road grading to suit the requirements of Penrith City Council
= Review grading to ensure objectives of client are satisfied

=  Amend grading where required to minimise export of material off site

= Finalise grading

= Carry out preliminary drainage design to convey stormwater flows to the water feature via
Gross Pollutant Traps (GPTSs)

= Determine traffic control features if required
= Determine cycle/pedestrian facilities

= Coordinate with landscape architect to ensure landscape concepts are enabled
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4. Methods and results

Utilities
Preliminary investigation of utility servicing and discussions with service authorities has

commenced. Design and applications for the various utility services will be prepared following
development approval, in accordance with typical servicing processes.

The general servicing environment for the site is well known and there are no barriers that
would prevent the necessary services being provided to the development in due courses.

Servicing and waste

Initially, waste will be classified and separated on site for recycling and re-use. Material will be
further segregated once it has arrived at a recycling facility. UrbanGrowth NSW aims to
achieve 95% recovery (reuse and recycle) of total construction and demolition waste materials
generated from the sum of civil works completed in that year.

Waste will be managed in accordance with the NSW Government's Waste Reduction and
Purchasing Policy (WRAPP) and the regulatory policies, guidelines, and references mentioned
within this report.

The demolished materials will that have been assessed to be fit for re-use will be loaded and
stockpiled accordingly using an assumed 35T excavator with heavy rigid truck tippers. The
Main Works Contractor (MWC) will need to confirm the availability of plant and machinery at
the time of construction.

Any demolished materials considered unfit for re-use/recycling requiring disposal shall be
loaded wholly within the site using an assumed 35t excavator and carted to an approved
waste handling facility that receives that type of waste.

Chemicals fuels and any lubricant containers encountered or generated as part of construction
works as well as solid and liquid waste will be disposed of in accordance with the OEH
guidelines.

It is the responsibility of the civil contractor to ensure that the waste identification, classification
and handling is dealt with in accordance with the associated legislation, policies and
guidelines referenced in this report, as well as the Construction Environmental Management
Plan.
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5. Assessment

At a glance

The designs prepared for this development application satisfy the objectives set out
above. The export off site of excess material is limited, given the competing interests, and
roads and drainage designs satisfy the requirements of Penrith City Council.

Consultation with Penrith Council

During the design development of this application, consultation with the officers of Penrith City
Council was conducted on the design of the wetland and water feature and on the road and
drainage designs. The design philosophy was discussed and generally agreed but was
subject to the provision of “DA standard” design drawings.

Bulk earthworks

Bulk earthworks for Stage 3A are considered under the separate application for Stages 2B,
2C, 2D and 3B.

Excess material to the works for Stage 3A will be validated and then transported off-site in
covered trucks to either, a licenced waste facility, or to a fill site that has development approval
to receive the excess material generated.

Tree removal

Trees for removal for Stage 3A are being removed under the development consent for Stages
2B, 2C, 2D and 3B. This is consistent with the approved Concept Plan that detailed the
removal of all trees from this area of the site. Extensive planting of new trees (eg. street trees,
park landscaping) is proposed as part of the landscaping and this will compensate for the loss
of existing trees.

Road grading

As previously stated, the site is basically level with very little fall. It is for this reason that the
central water feature will be created. The water feature allows the site to drain to it without the
requirement to import soil to regrade the site to achieve normal design falls.

The minimum road grade of 0.5% has been adopted. This is the grade stated at section
2.2.14 in the Penrith City Council “Guidelines for Engineering Works for Subdivisions and
Developments, Part 1 - Design”, May 1997.

Traffic management

Traffic management will be controlled by signage and line marking where required, which will
be fully detailed in Construction Certificate drawings. At this stage there is no requirement for
special traffic management measures other than the seagull island linemarking in Coreen
Avenue. This linemarking is to provide a more ordered management of traffic through the
Coombes Drive east and west intersections.
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5. Assessment

Cycles and pedestrians
A pedestrian refuge is proposed in Lord Sheffield Circuit near Klenig Place in Stage 2B,
adjacent to Stage 3A.

All streets will be provided with footpaths for pedestrians within the street verge.

Cyclists will be provided the following facilities in Stages 2B, 2C, 2D, 3B. There is no special
provision for cyclists in Stage 3A.

Road drainage

A preliminary drainage network is shown in the drawings that accompany this application.
Generally, the piped system for minor flows will be designed to contain the 5 year ARI event
which is stated in section 3.3.1 of Council’s design guide. Major system flows will manage the
100 year ARI event containing these flows within the road carriageways.

Soil & water

Soil and water will be managed using the concepts contained in the Soil & Water Management
drawings. These proposed measures are consistent with the concepts contained in the
Landcom publication, Managing Urban Stormwater: Soils and Construction — Volume 1, 4th
Edition.

In addition to the drawings, the construction contractor will also establish variations to meet
on-site conditions and work sequencing. Possible methods to reduce the potential for impact
on air quality in the way of odour, dust, windblown soil and exhaust emissions arising from
construction activities include but are not limited to:

= Works in accordance with Soil & Water Management details prepared by J Wyndham
Prince

= |nstall temporary hard surfaces on roadways in areas where vehicle movements are
frequent i.e. adjacent to temporary site access points

= Establishment of exclusion zones for construction plant to minimise the footprint of works
= Material transported on or off site to be covered while in transit

=  Plant and equipment to be regularly serviced to ensure they are in working order to
minimise exhaust emissions

=  Promote ground cover on stockpiles if required
=  Remove from site any organic waste that has the potential to emit an odour

=  Undertake dust suppression by water carts using non-potable water, (if and/or when it can
be reasonably sourced at the site) by routinely dampening down surfaces

= Cease works that have the potential to disturb un-stabilised ground in high wind events
and/or implement additional dust suppression mechanisms as required
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5. Assessment

= Monitor and assess air quality, when required, in accordance with regulatory guidelines
and standard industry practices. Any assessment or monitoring of air quality should be
undertaken by a suitably qualified professional
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