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2.0 INTRODUCTION

Mortons - Urban Solutions have been commissioned by Project 28 Pty Ltd to
provide civil engineering services for the proposed Kings Forest Stage 1 Project
Application (08_0194) located in, Kings Forest, Kingscliff, New South Wales.
The project is located within the Tweed Local Government Area.

The following report reviews the proposed earthworks and infrastructure to
service the proposed development components of the Project Application, as set
out in the Director-General's Environmental Assessment Requirements. These
components include:

» Subdivision to create new lots for future development;

* Construction of the entrance road to the site and associated intersection
works on Tweed Coast Road:

= Alignment and construction of the proposed Kings Forest Parkway from
Tweed Coast Road via Precincts 4/5 through to the western side of the
site, as well as the alignment of the two proposed roads through SEPP14
areas to access the Southern (Cudgen Paddock) Area;

» Construction works for the first Stage (Precinct 5) of Urban Development;
and

o Bulk earthworks across the balance of the site.
The report covers the requirements of the Director-General's Environmental
Assessment Requirements (DGRs) dated September 2010 based on the
approved Kings Forest Concept Plan (MP06_0138) for the site.

Requirements of Attachment 1, 2 and 3 of the approved DGRs include, but are
not limited to, the following:

Key Issues - DGR Attachment 1

item 4 Infrastructure Provision

4.1 Address existing capacity and requirements of the development for
sewerage and water. Identify and describe staging, if any, of
infrastructure works.

ftem 5 Traffic and Access
5.1 Demonstrate that the alignment of the Kings Forest Parkway is designed

to be continuous or ‘through’ alignment to enforce its priority route status
as a major collector/distributor road.

Prepared for Project 28 Lid Page 4
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5.2

5.3

Demonstrate that provision has been made to maintain safe passage of
wildlife between habitat areas through specific road design, lighting and
signage requirements.

Demonstrate that the road crossings of waterways maintain existing fish
passage.

ftem 10 Earthworks

10.1

10.2

10.3

Provide a detailed survey showing existing and proposed levels and
quantities of fill required.

Describe the methods for excavation, transportation and spreading of fill
and determine whether fill will need to be imported to the site.

Address potential dust impacts of earthworks during construction and
appropriate mitigation measures.

Plans & Documents to Accompany the Application -

DGR Attachment 2

Item 5

Subdivision plans are to show the following:

» The location, boundary dimensions, site area and north point of the land, and
names of roads fronting the land;

o Title showing the description of the land with lot and DP numbers;

e Existing and proposed subdivision pattern including all measurements and
sites areas of existing and proposed allotments;

¢ Location and details of all proposed roads and footpaths;

¢ Location of all structures proposed and retained on site;

¢ Cross sections of roads, including gradients, widths, road names, footpaths
etc;

* Existing and proposed finished levels in relation to roads, footpaths and
structures;

* Location and details of access points to the subdivision;

» Existing vegetation on the land and vegetation to be retained;

Prepared for Project 28 Ltd Page 5
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Location of services and infrastructure, and proposed methods of draining
the land;

Any easements, covenants or other restrictions either existing or proposed
on the site; and

Type of subdivision proposed (Torrens, strata and/or community title).

Construction Management Plan

A plan which outlines traffic and pedestrian management during construction
and management of impacts on amenity of adjoining properties and
appropriate mitigation measures including noise, dust and sediment and
erosion controls.

This report has been prepared based upon information supplied by other
specialists, site investigations, as constructed data and a combination of
detailed and aerial survey.

3.0 THE SITE AND ITS CONTEXT
3.1 Property Location
The site is located on the northern coast of New South Wales within
the Tweed Shire Council and comprises a total area of 882.4ha. The
site sits approximately 4km south of Kingscliff and 5km north of
Cabarita. The site sits to the east of Old Bogangar Road and is
partially bound by Cudgen Lake. The site extends to the west from Cld
Bogangar Road to Duranbah Road.

4.0 SITE ANALYSIS & SURROUNDS
4.1 Topography and Drainage
The site is dominated by three extensive areas of open space with a
linear multi-use open space comidor. The layout of the area is
generally flat with low lying pastoral land. The site is partially bound to
the south by Cudgen Lake and the proposed development involves a
five metre deep lake which will be used as a drainage path.
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4.2 Geotechnical Investigation

Preliminary Geotechnical Investigations dated October 2010 were
undertaken by Cardno Bowiler in preparation of the Project Application
over the whole of the development.

In summary:

. The cutffill levels are expected to be up to 1.5m in both
instances. The site conditions generally consist of loose to very
dense sand and indurated sand from surface to depth.

. The site should be stripped of all topsoil from the fill footprints
and prepared in general in accordance with AS3798.2007
‘Guidelines on Earthworks for Commercial and Residential
Development'.

. Depending on structural loads both high and deep level
footings may be appropriate to support the proposed
development on the subject site. With the exception of the
topsoil stratum, all materials encountered during the
investigation are considered acceptable for structural fill.

. The clays on site are highly plastic and could be expected to
result in stiff raft foundation types. These clays could also be
used as a liner for the proposed lake.

. Any structural sand fill should be placed in loose layers not
greater than 200mm thick.

Refer to Cardno Bowler ‘Geotechnical Investigation - Proposed
Residential Subdivision, Depot Road, Kings Forest - 9528gs.10, dated
7 October 2010

4.3 Flooding

The site ranges in elevation from approximately RL Om Australian
Height Datum (AHD) to RL 55m AHD. The site is subjected to flooding
from both local catchment runoff and regionally under the influence of
Cudgen Creek flooding.

Roads, major infrastructure and development pads have been
designed to meet the flooding requirements as set out in the Project
Applications Flooding and Flood Management Assessment Report by
Gilbert + Sutherland dated February 2010.

Prepared for Project 28 Lid Page 7
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4.4 Existing Water Services

The Kings Forest development will be supplied by the Duranbah
Reservoir complex located south west of the development. There is
currently a 5.0 ML and a 7.5 ML reservoir situated at the complex with
allocation for a third 7.5ML reservoir.

A 600mm diameter trunk main from the reservoir crosses the Kings
Forest Development in an east west direction through the Cudgen
Paddock and connects to a 450mm diameter main that acts as a the
major coastal distributer.

Kings Forest will be serviced by take offs from the 600mm Trunk Main
and the 450mm diameter main that services the area. An ultimate loop
will be created to ensure adequate flow and pressure.

For the construction of the initial stages a take off from the existing
450mm diameter main on Tweed Coast Road will be extended to the
site entry and feed Precinct 5. As the Kings Forest Development
grows the ultimate loop will be required.

For details on existing water service infrastructure refer to Appendix A
of this report Mortons - Urban Solutions Water and Sewer Servicing
Report dated December 2010.

4.5 Existing Sewer Reticulation

There currently exists a 250mm diameter rising main on Old Bogangar
Road / Tweed Coast Road. This main currently pumps to a transfer
station at Chinderah and then onto Kingscliff Sewerage Treatment
plant. We understand that there is still capacity within this rising main
to accommodate some flow from Kings Forest initial Stages. Tweed
Shire Council will be required to advise what capacity is available prior
to an upgrade of this main is required.

Sewer from the Kings Forest Development will enter a Regional Pump
Station on the east side of Tweed Coast Road (constructed as part of
the Kings Forest Development) and will contribute flow to the existing
250mm rising main. Tweed Shire will upgrade the 250mm existing
main when flows exceed the capacity.

Refer Mortons - Urban Solutions Water and Sewer Servicing Report
dated December 2010 (Appendix A).
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4.6 Existing Traffic and Roadworks

The proposed Kings Forest Development is currently accessed off Old
Bogangar Road to the East and Duranbah road to the west.

Old Bogangar Road provides access to the Tweed Coast Road and
consists of an 8 metre pavement. Duranbah Road runs North South
along the western extents of the property. It consists of a 6 metre
predominately unmarked pavement.

The Kings Forest Development is to create an Entry off Tweed Coast
Road; subsequently, creating a new Intersection at this location.

Analysis of the proposed intersection is described in CRG's Traffic
Assessment Report, dated December 2010 as submitted as part of the
Project Application.

Details of the intersection are shown on Mortons - Urban Solutions
Preliminary Engineering Plans - Tweed Coast Road Intersection and
Entry Road 12301-ER-001 to 203.

5.0 PROPOSED DEVELOPMENT & ENGINEERING DESIGN

The following sections are to provide details of Bulk Earthworks and Preliminary
Civil Engineering Design outcomes for each component of the proposed
development.

5.1 Design Brief, Intents & Qualifications

The Preliminary Civil Engineering designs are based on Kings Forest
Subdivision Proposal Plan Precincts 1 to 14 by MPS Architects
(Drawing Ref: MPS 2142 DA-04, dated February 2011).

Mortons — Urban Solutions design brief is to provide Bulk Earthworks
Design for the whole of the Development, Preliminary Engineering
Design for the Estate Major Access works which include Tweed Coast
Road Intersection and the Entry Road, alignment and preliminary
engineering for the proposed Kings Forest Parkway from Tweed Coast
Road via Precincts 4/5 through to the westem side of the site, as well
as the alignment of the two proposed roads through SEPP 14 areas to
access the southermn Precincts 12, 13 &14. Mortons — Urban Solutions
are also to provide preliminary engineering and bulk earthworks for the
rural retail development to the east of Tweed Coast Road along with
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access arrangements and Preliminary Engineering and Bulk
Earthworks for Precinct 5 Residential Development.

5.2 Earthworks and Proposed Levels

Mortons - Urban Solutions has undertaken a complete earthworks
review of the Kings Forest Development in order to ascertain the cut
and fill requirements of the site. This review has considered local and
regional flood levels and the escape routes for the Probable Maximum
Flood (PMF) as detailed in Gilbert + Sutherlands Flooding and Flood
Management Assessment dated February 2010 and subsequent
addendums. Geotechnical constraints as addressed in Cardno Bowlers
Report of October 2010 and Flora Fauna considerations by James
Warren & Associates has also had an influence on the earthworks
design.

The earthworks design has also taken into account ground water
issues raised by Gilbert + Sutherland, and addressed in their reports
as part of this submission. We note that ground water monitoring of all
Precincts is on-going and there is a potential for earthwork level
changes and varying stormwater treatment design changes with
respect to Ground Water Dependent Eco-systems, ground water tables
and constructability of civil infrastructure.

Cut and Fill Operations on site envisages a shortfall of material in the
order of 320,000m®. Transport of fill from off site will be required to
ensure that the balanced earthwork site (Precincts 6 - 11) are
constructed to a level that meets the requirement of the Q100 ARI
flood level as set out in Gilbert + Sutherlands Flooding and Flood
Management Assessment. The actual quantity of fill required will be
dependent upon compaction factors of the material, spoil achieved
from trench excavations and possible further burrow areas on site. We
anticipate that 320,000m® will be close to the maximum amount
required.

Prior to any import of material onto site, all applicable approvals are to
be approved by the relative authorities. A Traffic Impact Assessment is
to be undertaken that considers quantity of import, haulage routes,
traffic volumes and any ameliorative measures to be undertaken.

The levels to be achieved in Precincts 6 - 11 are shown on the
amended Mortons - Urban Solutions Bulk Earthworks Plans (Balance
Precincts 6 - 11; No 12301-EWB). Levels range between R.L 4.5m to
5.0m. These levels ensure that the development pads will be immune
to flood levels for the Qi ARI as set out in Gilbert + Sutherlands
Flooding and Flood Management Assessment dated February 2010.

Levels for the other Precincts are shown on Mortons - Urban Solutions
engineering drawings submitted and are contained in JBA Planning
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Report Appendix H. Similar to Precincts 6 - 11 all residential areas are
to be constructed to ensure immunity for the Q409 ARI flood event.

The Drawings attached in Appendix B (MUS Dwg. No. 12301-05-040,
12301-SK025) summarises the extent of the cut and fills on site and
predicts the various movement of fills within the Kings Forest
Development. We note the following with respect to spoil movement
around the site:

¢ The northem Precincts 2, 4 & 5 are generally in cut with an
estimated 94,000m® of excess spoil being transported to the
western balance site (Precincts 6 to 11).

e The southem Precincts 12, 13 & 14 are predominately in cut
with an estimated 477,600m® of excess spoil being transported
to the westemn balance site (Precincts 6 to 11).

e An estimated maximum of 320,000m® of imported fill material
from off site will be used within the western balance site
(Precincts 6 to 11) to achieve levels for residential purposes at
or above the Q4g9 ARI level,

All fill transferred to the Balanced Precincts 6 - 11 is required to
achieve the designated flood levels. Preliminary grading and levels
within Precinct 6 - 11 are shown on Mortons - Urban Solutions Bulk
Earthworks - Balance Precincts 06-11 (No. 12301-EWB).

Based on Cardno Bowlers Geotechnical Report of October 2010 the
site generally consists of loose sands over dense sand and indurated
sand. We would anticipate that earthmoving would be undertaken
using scrappers for the majority of the works.

Stabilisation of disturbed earthworks areas are to occur immediately
following completion of bulk earthwork areas. This includes topsoiling
and seeding and placement of sediment erosion control and
stormwater dissipation devices. This is described in Gilbert +
Sutherlands Site Based Management Plan.

Construction restrictions including noise, dust and sediment erosion
control are considered in Mortons - Urban Solutions Construction
Management Plan and Gilbert + Sutherland Overall Site Based
Management Plan and Erosion & Sediment Control Management Plan,
provided under separate cover.

All earthworks would be constructed under Level 1 supervision by a
suitably qualified professional and be certified upon completion.
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5.2.1 Staging of Earthworks and Construction

The staging of earthworks will be dependent on the sequencing
of construction on site. It is envisaged that initial works on site
will consist of the Intersection on Tweed Coast Road and the
Entry into the site. Initial Stages of Precinct 5 will be constructed
during the construction of these external works.

Earthworks from the External Roadworks, Entry Road and
Precincts 4 & 5 will be completed during these initial stages. As
shown on Mortons - Urban Solutions Bulk Earthworks Cut Fill
Areas Plan 12301-ALL-040{A) and Transfer Diagram 12301-
SK025(A) approximately 94,000m> of spoil will be transferred as
fill throughout Precincts 6 - 11.

Earthworks within Precincts 12 - 14 would be constructed
following or concurrently with Precinct 4 & 5. This area will
produce considerable spoil (approximately 473,600m?) and will
be transferred to the Balance of Precinct 6 - 11.

Following the completion of Precincts 2 - 14 is the point where
the amount of offsite fill to complete the balance of Precincts 6 -
11 will be determined. It is calculated that a maximum amount of
import of 320,000m® will be required to complete the balanced
Precincts 6 - 11 and is anticipated to be placed in the vicinity of
Precincts 9 - 11. This imported material would be used to
ensure that all residential precincts in the balance of the
development are constructed to levels at or above the
designated flood level.

An indicative earthworks and construction sequencing/staging
plan is shown below in Table 1.

Prepared for Project 28 Lid Page 12
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Table 1

Indicative Construction Sequencing & Staging Plan

Sequence

Stage Precinct Description
1 Precincts 01 & 02 Bulk Earthworks
1 Estate Major Acess Work Earthworks & Road Construction to Precinct 5 Entry
(EMAW)
Bulk Earthworks & Commence Residential Construction
1 Precinct 05 as per Precinct 5 Sub-Staging Diagram. Mortons —
Urban Solutions Dwg 12301-SK026(A).
Precinct 04 Bulk Earthworks

Tweed Coast Intersection

Bulk Earthworks/Civil Construction

Precincts 12 — 14

Bulk Earthworks

1

2

3

4 EMAW Roadworks — Roads 27, 10, 9 & 23
5 Precinct 13 Residential Construction

6 Precinct 12 Residential Construction

7 Precinct 14 Golf Course Construction

8 Precinct 04 Residential/Commercial Construction
9 Precinct 06 Residential Construction

10 Precinct 07 Residential Construction

11 Precinct 08 Residential Construction

12 Precinct 01 Commercial Construction

13 Precincts 02 & 03 Community Facilities

14 Precinct 09 Residential Construction

15 Precinct 10 Residential Construction

16 Precinct 11 Residential Construction

5.3 Proposed Access Points

The proposed access points to the development are off Tweed Coast
Road with a potential future connection to Duranbah Road to the West
and Cudgen Road to the North.

5.4 Traffic

Assessment of

road

requirements throughout the proposed

development have been undertaken by CRG and are described in
CRG's report of December 2010 submitted under separate cover.

Prepared for Project 28 Lid
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5.5 Roadworks
5.5.1 Tweed Coast Road and Entry Road Intersection

The alignment, cross sections and geometry of the proposed
Tweed Coast Intersection with The Entry Road are shown on
Mortons - Urban Solutions Drawing Package for Estate Major
Access Works (EMAW) Bulk Earthworks - Precincts 01 & 02 &
Tweed Coast Road Intersection & Estate Major Access Works No.
12301-EMAW (enclosed). We note that design of these works has
been undertaken based on CRG's traffic analysis.

We note that the Entry Road requirements of a Fauna Friendly
crossing has been achieved with the additional of slow down
points, signage and a fauna crossing consisting of a 1.8 x 2.4m
culvert with openings for light. (Refer Mortons — Urban Solutions
Dwg 12301-EWER-090).

5.5.2 Rural Retail Development East of Tweed Coast Road

The alignment, cross sections and geometry of the proposed
access to the rural retail development is shown on Mortons - Urban
Solutions Drawing Package Bulk Earthworks-Precincts 01 & 02 &
Tweed Coast Road Intersection & Estate Major Access Works No
12301-EMAW (enclosed). We note that design of these works has
been undertaken based on CRG's traffic analysis.

5.5.3 Kings Forest Parkway & Connection to Precincts 12, 13 & 14

The alignment, cross sections and geometry of the proposed Kings
Forest Parkway is detailed on Mortons - Urban Solutions Drawing
Package Bulk Earthworks - Precincts 01 & 02 & Tweed Coast
Road Intersection & Estate Major Access Works No 12301-EMAW
(enclosed). We note that design of these works has been
undertaken based on CRG’s Traffic Analysis.

We note that the design of Kings Forest Parkway has ensured that
the alignment of the road through the site is continuous and
enforces its priority route status as a major collector/distributor
road

Crossing of the Sepp 14 areas and the main drain have minimised
disturbance to these areas. A bridge or bebo arch structure is
envisaged at the eastern crossing which shall not restrict water
flow or fish passage. The crossing of the Sepp 14 area to the west
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into Precincts 13,14 &15 will consist of a series of box culverts or
similar (as modelled) in order to allow the flood waters to pass
without upstream afflux issues. These culverts will also allow for
safe fish passage as required by the DGR’s. Final detailed design
of both crossing will be submitted during the Construction
Certificate phase of the development.

5.5.4 Road Service Alignments

Servicing of the development will consist of standard infrastructure
including gravity sewer, potable water reticulation, stormwater
reticulation, electrical and telecommunications. Where possible,
Tweed Shire Standard layout configurations in relation to offset
from boundaries will be adopted. Environmentally sensitive areas
including the Sepp 14 may require consultation for revised
servicing layouts should reduced verges be required to avoid
contact with sensitive vegetation. Should deviations in servicing
corridors be required Consultation with Tweed Shire Council will be
sought.

5.6 Woater Reticulation

Water reticulation for the whole of the development will be constructed
in accordance with the Tweed Shire Council Guidelines.

For Precinct 5, the existing 450mm diameter water main is to be
extended along Tweed Coast Road to The Entry of the site. This main
will service the initiai Precincts of the development. The ultimate water
network will have the 450mm diameter connected via the Entry and to
the existing 600mm trunk main further to the west so that a loop can be
formed. Details of the preliminary layout for water reticulation is shown
in Mortons - Urban Solutions Drawings - Bulk Earthworks - Precincts
03, 04 & 05 Preliminary - Precinct 05 (Dwg 12301- 05).

The detailed water network for the Kings Forest Development by MWH
-Tweed Shire Council is provided in Appendix A contained within the
Mortons - Urban Solutions Water and Sewer Servicing report dated
February 2011.

5.7 Sewer Reticulation and Pump Stations

Sewer reticulation for the proposed Kings Forest Development is to be
constructed using a conventional gravity system augmented with
sewer pump and lift stations to overcome the relative flatness of the
site. Vacuum and pressure systems were discussed with Tweed Shire
Council; however, Officers expressed concern over these systems
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based on previous experience in the area. Council advised that only
conventional gravity systems would be accepted.

The requirement of the construction of a Regional Pump Station is
necessary during the preliminary Stages of Construction of the Kings
Forest Development. This pump station is to be located just south of
the Rural Retail Site on the east side of Tweed Coast Road. This will
be connected to the existing 225mm diameter rising main that will
ultimately discharge to the Kingscliff Treatment Plant.

Mortons - Urban Solutions have undertaken a sewer servicing report
and is attached in Appendix A (Water and Sewer Servicing Report
dated February 2011).

5.8 Stormwater Quality Management

Design of the stormwater drainage shall be generally in accordance
with Tweed Shire Council's Development Guidelines. Traditional
stormwater drainage is proposed for the site, consisting of concrete
pipes with gully pits to capture the road runoff. The stormwater is to be
directed to bio-retention treatment areas to treat the prescribed
quantity to ensure that post development runoff meets the guidelines
as set in Gilbert + Sutherlands Site Based Management Plan.

The design of the proposed swales and treatment devices along with
the corresponding outlets is configured to ensure that the ‘first flush’ of
stormwater does not directly enter the Sepp 14 areas but is treated
and then discharged to the main east-west drain. Thus, maintaining
pre- development conditions within the Sepp 14 areas.

To demonstrate the extent of stormwater swale located within the
buffer adjacent Precinct 5, we attach Mortons - Urban Solutions
Drawings 123-SK027(A), 028(A) and 029(A) refer Appendix C. These
plans show typical cross-sections along the swale east of Precinct 5
and the extent of stormwater infiltration swale within the outer 20m and
inner 30m of the buffer. The plans show that the extent of works within
the inner 30m is to accommodate the infiltration trench only, and does
not incorporate any “hard” infrastructure or development pads.

The swale performs a number of functions including the treatment of
stormwater runoff from the proposed development in Precinct 5, along
with aiding in the protection of the native wetland to the east by
maintaining the existing hydrological regime.

The constructed swale is an infiltration trench with no “hard”
infrastructure (pipes and headwalls) located in the inner 30m with side
slopes not exceeding 1V:4H. Following completion of earthworks the
inner 30m would be fully rehabilitated with enhancement planting and
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commencement of the regeneration of vegetation in areas untouched
by earthwork would occur.

Preliminary engineering details of swale locations, sizes and quantity
are shown on Mortons - Urban Solutions Drawings Bulk Earthworks -
Precincts 03, 04 & 05 Preliminary - Precinct 05 (No. 12301-05) and
Estate Major Access Works {(No. 12301-EMAW).

5.9 Hydraulic Analysis / Stormwater Quantity

Gilbert + Sutherland have undertaken analysis of the proposed
development with regards to Stormwater conveyance.

Gilbert + Sutherland’s assessment has shown the majority of the
proposed development is above current flooding influence and future
climate change affected flooding. Design of earthworks is in
accordance with Gilbert + Sutherland Flooding and Flood Management
Assessment dated December 2010.

6.0 CONSTRUCTION MANAGEMENT PLAN

Item 8 of the DGR’s {Appendix 2) requests that a Construction Management
Plan be prepared to address the following issues:

o A plan which outlines traffic and pedestrian management during
construction and management of impacts on amenity of adjoining
properties and appropriate mitigation measures including noise, dust
and sediment and erosion controls.

Mortons - Urban Solutions have prepared a Construction Management Plan.

7.0 CONCLUSIONS

Based on preliminary reporting from the associated consultants, Mortons -
Urban Solutions Bulk Earthwork design drawings, the water network analysis,
the sewer network analysis, and the preliminary civil engineering design
drawings, we conclude the subject site is able to be developed in accordance
with relevant Planning Scheme requirements and Codes and the appropriate
solutions can be implemented to allow the development to proceed.
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1.0 LIST OF APPENDICES

Appendix A Mortons Urban Solutions Engineering Drawing 123-01-
SK530, ‘Kings Forest’ Sewer Schematic Plan

Appendix B Kings Forest Sewer Design Flows

Appendix C MWH's Tweed Shire Council — Water Network Modelling,
Kings Forest Water Supply Network Analysis, dated 27
March 2009
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2.0 INTRODUCTION

2.1 Background

Mortons Urban Solutions has been engaged by Leda Developments Pty Ltd to
undertake a sewerage and water infrastructure strategy report for the ‘Kings
Forest' development in Cudgen, New South Wales. The local government
authority for this proposed development is the Tweed Shire Council.

The purpose of this report is to provide Tweed Shire Council a sewer and water
infrastructure strategy to base future development approvals on.

2.2 Scope

This report covers the following civil engineering elements associated with the
proposed development:

+ Develop a sewerage reticulation strategy,
* Develop a potable water supply strategy,;
* Prepare a septicity management plan.

2.3 Site Location

The ‘Kings Forest’ development is located on the northern coast of New South
Wales, within the Tweed Shire Council. The site is approximately 4km south of
Kingscliff and Skm north of Cabarita. The site is bound by Old Bogangar Road
to the east and Durunbah Road to the west. The site extends to the west from
Old Bogangar Road to Duranbah Road. The subject property in total is
882.4ha.

Prepared for Leda Development Ply Lid Page 3of 9
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3.0 SEWERAGE RETICULATION STRATEGY

3.1  Existing Sewerage System

The current sewerage system consists of a 225mm diameter rising main which
runs from Pump Station 4025 along Old Bogangar Road and Chinderah Road
to Pump Station 4008. From Pump Station 4008 the flow is diverted into
Council's existing 150mm diameter rising main which runs to the Kingscliff
treatment plant. A standpipe has been installed at the high point near the
intersection of Old Bogangar Road and Cudgen Road to reduce the fiow rate in
the pipe system under normal flow conditions, and prevent motor overload.
Under wet weather conditions, the system has the capacity to pressurise
(depending on the duration of the PWWF} over its entire length, and operates
as a rising main. Under dry weather conditions, the system operates as a
pumped rising main to the standpipe, and then as a gravity flow system to the
treatment plant.

The overall capacity of the present system is primarily governed by the 150mm
diameter rising main downstream of Pump Station 4008. With the development
of the Salt site, it is proposed that a new rising main be constructed to replace
the rising main downstream of Pump Station 4008 and to supplement the
portion of rising main upstream of Pump Station 4008. Upon completion of this
new main, both the existing 150mm diameter rising main and Pump Station
4008 will be disconnected from the Casuarina system, and will run standalone.
It is noted that this retums this pump station and rising main to the same
operational status as they had prior to the construction of the Casuarina main.

3.2  Design Flows

The sewer design flows to be applied will be in accordance with WSA 02-2002
guidelines and the population for each precinct has been taken from Leda's
figures provided. From WSA 02-2002 guidelines the design flow is calculated
as:

Design Flow = PDWF + GWF + lIF

PDWF = Peak dry weather flow

GWI| = Groundwater (non-rainfall dependant) infiltration
IF = Peak (rainfall dependant) inflow & infiltration

The design parameters used in generating these sewer flows are shown in table
31.

Prapared for Leda Development Pty Ltd Page 4 of 9
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Table 3.1 — Sewer Flow Design Parameters

Design Parameters

‘ ~ Description Value
EP/ET 3.2
Portion.g 0.15
Portion Impervious 0.9
Soil Aspect, Saspect 0.3
Network defects and inflow aspect, Naspeat 0.4
Rainfall Intensity, |1, 52

Table 3.2 — Development Precinct Data

Precinct Development | ET GrossArea |  EP
| 1 (ha)
Prec 1 Commercial - 1.5 112.5
Prec 2 Commercial - 1.9 142.5
Prec 3 School - 8.3 150
Prec 4 Residential 280 8.3 896
Prec 4 Commercial - 8.1 607.5
Prec 5 Residential 442 30.8 1414.4
Prec 6 Residential 275 14 880
Prec 7 Residential 590 43 1888
Prec 8 Residential 592 43.4 1894.4
Prec 9 Residential 492 37.6 1574.4
Prec 10 Residential 422 28,9 1350.4
Prec 10 Commercial - 1 75
Prec 11 Residential 820 66.9 2624
Prec 12 Residential 417 33.4 1334.4
Prec 12 Commercial - 0.3 22.5
Prec 13 Residential 173 13.9 553.6
Prec 14 Golf Course - 68.5 685
Prec 14 Golf Club - 0.5 125

A copy of the sewer design flows has been included on Mortons Urban
Solutions engineering drawing 123-01-SK530 which has been included in
Appendix A and a table of the sewer design flows has been attached as
Appendix B.

3.3  Sewerage Reticulation Strategy

The proposed sewerage reticulation strategy for the ‘Kings Forest' development
has been designed to take in to consideration the levels of the land, the
proposed precinct populations and the proposed construction program. A copy
of Mortons Urban Solutions engineering drawing 123-01-SK530 has been
included within Appendix A and shows the proposed sewer main sizes and
pump station locations within the proposed development.
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The sewerage reticulation strategy for the ‘Kings Forest' development has been
broken up in to 3 stages based on the current proposed construction program. A
summary of each of the sewerage reticulation strategy stages is provided below
along with a summary of the proposed Regional Pump Station 01.

3.3.1 Regional Pump Station 01

Sewerage from the Kings Forest development will be pumped to the proposed
Regional Pump Station 01 which will be constructed by Leda Developments.
Regional Pump Station 01 will be constructed on the east side of Tweed Coast
Road and will pump via the existing 225mm rising main in Old Bogangar Road
to the transfer station at Chinderah and then on to Kinscliff Sewerage Treatment
Plant. We understand the 225mm rising main has capacity for the first stage of
Kings Forest, however, further information will be required by Tweed Shire
Council to confirm at the time of construction.

3.3.2 Stage1

The first stage of the sewerage reticulation strategy will be for Precincts 1 & 5.
Works required for Stage 1 are as detailed below:
s The construction of Pump Stations 02;
e The construction of a temporary 150mm dia rising main from Pump
Station 02 to Regional Pump Station 01.

Precinct 1 will have a gravity sewer constructed directly to regional sewer pump
station 01 and it is proposed that Pump Station 02 will ultimately service
Precincts 2, 3, 4, 5, 12 & 13. As the first stage of construction is assumed to be
Precicnts 1 & 5 only, there will be septicity problems if the ultimate 376mm dia
rising main is constructed from Pump Station 02 to Regional Pump Station 01 as
part of the initial works. To avoid the septicity issues we propose to construct a
temporary 150mm dia rising main from Pump Station 02 to Regional Pump
Station 01 which will be utilised until capacity is reached. Once capacity of the
150mm dia rising main has been reached, a 305mm dia rising main will be
required for the ultimate sewer network.

3.3.3 Stage 2

The second stage of the sewerage reticulation strategy will be for the addition of
Precincts 2, 3, 4, 12, 13 & 14 to the Stage 1 sewerage reticulation strategy.
Works required for Stage 2 are as detailed below:
¢ The construction of Lift Station 01;
e The construction of Pump Stations 03, 04 & 05;
e The construction of a 225mm dia gravity main from Lift Station 01 to
Pump Station 05;

¢ The construction of a 150mm dia rising main discharging in to a 300mm
dia gravity main from Pump Station 05 to Pump Station 04;

Prapared for Leda Development Pty Lid Page 6 of 8
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¢ The construction of a 225mm dia rising main discharging in to a 450mm
dia gravity main from Pump Station 04 to Pump Station 02;

¢ The construction of a 150mm rising main discharging in to a 225mm dia
gravity main from Pump Station 03 to Pump Station 02;

¢ The construction of a 300mm dia rising main from Pump Station 02 to
Regional Pump Station 01;

¢ The decommissioning of the 150mm dia rising main from Pump Station
02 to Regional Pump Station 01,

e The upgrade of Pump Station 02.

It is anticipated that Lift Station 01 and Pump Station 05 will service Precinct 12,
Pump Station 04 will service Precincts 13 & 14 and Pump Station 03 will service
Precincts 2, 3 & 4. It is proposed that Lift Station 01 will service the western
section of Precinct 12, and Pump Station 05 will service the entire Precinct 12.
The western section sewer of Precinct 12 will be graded to Lift Station 01 and
gravity sewered to Pump Station 05 via a 225mm dia gravity main. Precinct 12
will be pumped from Pump Station 05 to Pump Station 04 via the construction of
a 150mm dia rising main discharging in to a 300mm dia gravity main. Sewer
reticulation for Precincts 13 & 14 will grade to Pump Station 04 and will be
pumped to Pump Station 02 via a 225mm dia rising main discharging in to a
450mm dia gravity main. Precincts 2, 3 and the northem half of Precinct 4 will
be gravitated to Pump Station 03 and pumped to Pump Station 02 via a 150mm
dia rising main discharging in to a 225mm dia gravity main.

With Precincts 2, 3, 4, 12 & 13 now being pumped to Pump Station 02, Pump
Station 02 will need an upgrade to cater for the increase in flow. With the
upgrade of Pump Station 03, a 375mm dia rising main will be constructed from
Pump Station 02 to Regional Pump Station 01 and the existing 150mm dia rising
main connecting Pump Stations 02 and Regional Pump Station 01 will be
decommissioned.

3.3.4 Staged

The third stage of the sewerage reticulation strategy will be for the addition of
Precincts 6, 7, 8, 9, 10 & 11 to the Stage 2 sewerage reticulation strategy.
Works required for Stage 3 are as detailed below:

e The construction of Pump Stations 06, 07, 08, 09 & 10;

¢ The construction of a 225mm dia rising main discharging in to a 375mm
dia gravity main from Pump Station 10 to Pump Station 09;

e The construction of a 225mm dia rising main discharging in to a 450mm
gravity main from Pump Station 09 to Pump Station 06;

s The construction of a 150mm dia rising main discharging in to a 300mm
dia gravity main from Pump Station 08 to Pump Station 07;

e The construction of a 300mm dia rising main discharging in to a 460mm
dia gravity main from Pump Station 07 to Pump Station 06;

e The construction of an interim 150mm dia rising main discharging in to
the existing gravity main within Precinct 4;
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s The construction of a 375mm dia rising main from Pump Station 06 to
Pump Station 01.

It is proposed that Pump Station 06 will ultimately service Precincts 6, 7, 8, 9 &
10 whilst Pump Station 09 will service Precinct 10, Pump Station 10 will service
Precinct 11, Pump Station 07 will service Precinct 8 and Pump Station 08 will
service Precinct 9. Precinct 7 will be the first Precinct of Stage 3 to be
constructed and will require the construction of PS06. The sewer reticulation for
Precinct 6 will be graded to PS06 and pumped to Regional PS01. As PS06 will
also be catering for Precincts 7, 8, 9 & 10 and the construction of these
precincts may be some time after the initial construction of PS086, there will be
septicity problems if the ultimate 375mm dia rising main is constructed from
Pump Station 06 to Regional Pump Station 01 as part of the initial works. To
avoid the septicity issues we propose to construct a temporary 150mm dia rising
main from Pump Station 06 to Precinct 4 which will be utilised until capacity is
reached. Once capacity of the 150mm dia rising main has been reached, a
375mm dia rising main will be required for the ultimate sewer network.

The sewer associated with Precinct 8 will be graded to Pump Station 07 then
pumped to Pump Station 06 via a 300mm dia rising main discharging in to a
450mm dia gravity main. Sewer within Precinct 9 will be graded to Pump Station
08 and will then be pumped to Pump Station 07 via a 150mm dia rising main
discharging in to a 300mm dia gravity main. Sewerage reticulation for Precinct
10 will be graded to Pump Station 09 which will then pump to Pump Station 06
via a 225mm dia rising main discharging in to a 525mm dia gravity main The
Precinct 6 sewer will be serviced by the 525mm dia gravity main connecting PS
09 to PS 06. Sewer reticulation for Precinct 11 will grade to Pump Station 10
and will be pumped to Pump Station 09 via a 225mm dia rising main discharging
in to a 375mm dia gravity main.

3.4  Septicity management

Septicity issues are a concern for the Kings Forest development by virtue of
long lengths of rising main within the development and minor sewerage flows in
the early stages of the development.

Initial development stages of Kings Forest will have small volumes of sewerage
resulting in long detention times in the rising mains with consequent septicity
issues.

Mortons Urban Solutions proposed the installation of a bore water pump
adjacent to each of the pump stations within the development. The bore water
will help ensure there is sufficient flow within the rising mains to avoid septicity
within the rising mains.

Prepared for Leda Development Pty Ltd Page 8 of 9
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4.0 POTABLE WATER SUPPLY STRATEGY

A potable water supply strategy for the Kings Forest development has been
completed by MWH. A copy of MWH's Tweed Shire Council — Water Network
Modelling, Kings Forest Water Suppply Network Analysis, dated 27 March 2009,
has been included in Appendix C.
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Mortons Urban Solutions Engineering Drawing
123-01-SK530, Kings Forest Sewer Schematic
Plan, dated 4 January 2010
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Appendix B

Kings Forest Sewer Design Flows
Prepared by Mortons-Urban Solutions
dated 21 February 2011

MORTONS
urbansolutions
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Appendix C

Tweed Shire Council — Water Network Modelling,
Kings Forest Water Supply Network Analysis
dated 27 March 2009

Prepared by MWH
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TWEED SHIRE COUNCIL - WATER NETWORK MODELLING
KINGS FOREST WATER SUPPLY NETWQRK ANALYSIS

1. INTRODUCTION

Tweed Shire Council (TSC) commissioned MWH to undertake a Water Supply Nelwork Analysis
of the proposed Kings Forest Development in Tweed Shire.

The development has an ultimate planned population af 4,481 Equivalent Tenemenls (ET) and
is located 1o the west ol Casuarina on the Tweed Coasl Road (see Figure 1-1). The main
entrance to the development will be at the carner of Depot Road and Tweed Coast Road. It will
extend as far as the Pacific Highway to the west and has a grass development area of 404
hectares (Ha),

ap | Famlie I TzTan |.
-

Area (404 Ha)l

- 1 . -
R [l ined iy ooy Scanzart, e B . . =

Nole: “B” represents Casuarina Developmen|
Figure 1-1: Kings Forest Location

This reporl presents the resulis of the water supply network analysis for Kings Forest and
subsequent impacts on the surrounding waler neiwork. The report inciudes:

¢ The Existing Sysiem Overview:

* The Standards of Service adopted;

* Kings Forest Development Demands:

* The Existing System Analysis;

« The Future Systems (Years 2021 and 2041) Analyses; And
* The proposed Kings Forest Water Reticulation Layout.
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2. OVERVIEW

This seclion of the report includes an overvi
associated Precincl populations as well as provi

system.

2.1

Concept Plan

The King Forest development consists of 5 release are
development precincts. Table 2-1 summ
development precinci and their associat

Table 2-1: Development Summary

RELEASE PRECINCT

KINGS FOREST DEVELOPMENT

LAND USE

ew of the Kings Forest Concept Plan and
ding a descriptlon of the existing water supply

as and within these areas there are 24
arises the relationship between sach release area and
ed populalions.

! AREA ' POPULATION '

AREA (HA)  (DWELLINGS) -

T E 7T Business Park T T T "E

T BT R . Business Park " | 1 " 32 i

L e T

A ‘4 Residentil T T Ty T :

A 77775 T Residential R T B

B T8 "Residental . 185 © 60 |

DT e

B 8 Residential/ Sporling/ School/ | 437 743 '

- ——— i __ 1 Neighbourhood Cenire ] ! ] ¥

. B 9 _ Residential | 250 286 :

B 10 Residential 24 221 j

B " 11 " " Residential T T T Y T e ]

- 12 Residential i 26 | 288 T

e " 17 . Residentia T _"'1 35 i -_;

¢ . 18,19,20 Residentiall Neighbourhood Gentrs 373 743 |
'C 22,23,24 Residential GonCie Y Y T

D T 13 T Residential T T T 83 |

D 14 Residential T 254 a7

D 15 Residential - 33.6 202 1

D 16 Residential s T4
Total T ) 404 T Tagia

The Release Area Plan and lhe Precinct Plan can be seen in Figure 2-1 and 2-2 respectively.
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Figure 2-2; KIngs Forest Precinct Plan
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Development Growth Rate

TSC have adopled the Demand Managemeni Sirategy (DMS) Reporl written by MWH in 2008,
on behalf of TSC. Table A1 from this report is summarised in Table 2-2, which provides lhe
planned growth for Kings Foresl. The following populations are in Equlvalent Persons {EP).

Table 2-2: Kings Forest Growth from DMS (EP)

2011 2021 2031 2041

- - oL e - - O
0 5,000 5,000 11,500

Leading on Irom the DMS teport, TSC commissioned MWH to develop and update the TSC
HOMap Water Supply Trunk {Conveyancing) Model. With consultation with TSC the following
growth in Table 2-3 was adopted within the Water Supply Model.

Table 2-3: Kings Forest Growth in Water Supply Model (EP)

20m 2021 i 2031 . 2041

T T T e

500 ; 5,000 | 10,000 ? 11,500 |
-l

Based on populations provided to TSC from the developer an ultimate population of 11,533 has
been calculated using an occupancy ratio of 2.5 persons per dwelling. The ultimate population
compares very well to the DMS estimation.

Table 2-4 summarises the Precinct growth rate in EP and Dwellings, adopted for this analysis
based on the previous water supply model growth rate in Table 2-3. The development growth
assumes thal Release A will reach capacity before Releass B becomes gvailable to buyers
Release E is assumed to fully developed by 2021. Because the majority of Kings Forest will be
developed by 2031, Release C and D are assumed to be available to buyers simultaneously. By
2041 the development is al 100 percent capacity.

Table 2-4: Kings Forest Precinct Population

RELEASE | emeciNeT - -y o BP _ __ DWELLING

AREA 2011 © 2021 2031 | 2041 | 2011 | 2021 | 2031 | 2041
A 4 229 976 976 | 976 1 83 | 3@t | 381 | 391
A 5 271 1,158 1,158 1758 | 108 | 463 | 463 _463j
B 6 777 20 " a0 | 400 | 8 | 160 | 180"
B 7 329 628 | 628 132 [ 281 | 251 |
B e 4 g% 188 | | s [ A [
B 9 375 715 715 150 | 286 | 286
B 10 290 553 883 | 116 | 221 | 22
B 1 . 138 365 085 | 56| 06 | 106
B 12 Ta78 730 720 P51 T 288 28
c 17 S a8 B3 [T T e o
c 18 439 703 " ] 176 281
c 19 ' 381 578 . 144 231
c 20 361 578 ' T 1aa 231
C 22 B8 140 . 35 | 56
C

23 300 480 120 | 192
STATUS: Final | PROJECT NUMBER: A1180100 | March 2009
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RELEASE - EP i i

AREA  PRECNCT oo oo o i o LI S
) ) 021 i %D:!1 ?94‘1 301] _' ?021 2_031 2041
c 24 (255 . 408 102 163
D R ;. 130 208 52 . 8
D 14 .73 us 29 47
D 15 : 316 505 . 126 202 -
D 16 77 123 31 | 49
JE 1 55 85 ;. B5 25 22 . 22
E 2 7 e w w0 a1 ] 3
B3 1 "3 TF 7 s 5T g5
_.Total 500 | 5000 10,000 11,5533 | 200 | 2,000 , 4,000 | 4,613

Table 2-5 summarises the populations in EP and ET for the 5 Relaase Areas. Release Area B
accommodates approximately 45 percent of the 1otal development population.

Table 2-5: Release Area Population

RELEASE
AREA ‘ EP ET |
A 2306 e
5136 205 |
S 188D 7%2
‘D _.2110 844 :
E 135 isa |
Total 11,533 4,613 |

2.2 EXISTING WATER SUPPLY SYSTEM

The Kings Forest development wili be supplied by the Duranbah Reservoir complex located
south west of the development. Currently there is a 5.0 ML and a 7.5 ML reservoir situated at
the complex with allocation for a third 7.5 ML reservoir. The Top Water Level (TWL) is 83.2m
AHD. The Duranbah Booster Pump Slation (WPS-10) lifts water to the Duranbah Reservoir
complex via a 600 mm diameter trunk main at an existing duty of 400 L/s at 47m head.

The Duranbah Reservoirs suppty the south coast of the Tweed from the Salt Development in
the north 1o Burringbar Township in the south. An exising 600mm diameter water main
connects the Duranbah Reservolrs with a 450mm diameter water main that acts as the major
coastal distribution main from Salt to Pottsville. Figure 2-3 shows the localion of Kings Forest in
relation to the South Tweed Water supply system.

Kings Forest, as il develops will hydraulically alfect the surrounding areas of Salt, Casuarina
and Cabarita. The network pressures of Hastings Poini, Koala Beach, Pottsville, Cowell Park
and Burringbar will not be affected by Kings Forest as they are conlrolled by their own localised
reservairs. Ullimately, the Round Mountain reservoir thai serves Hastings Point may be de-
commissioned with Hastings Poinl being served by the proposed high level Koala Beach
reservoir.

This repori presents Lhe network results for the Kings Forest and existing model demand nodes
lhat are immediately afiected by the development. Figure 2-3 highlights the existing demand
nodes and the ID annotations using the colour red.

STATUS: Final | PROJECT NUMBER, 41130100 | March 2009
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TWEED SHIRE CQUNCIL - WATER NETWORK MODELLING
KINGES FOREST WATER SUPPLY NETWORK ANALYSIS

3. STANDARDS OF SERVICE

The water supply analysis was mainly based on the TSC Development Design Specification
D11 for Water Supply version 1.2. Reductions o the standards of service included applying a
Peak Hour (PH) demand of 0.075 L/S/ET instead of Peak Instantaneous demand (PID) of 0.1
L/s/ET. Olher criterion was laken from the Waler Supply Code of Auslralia Part 1: Planning and
Dasign (WSA 03). Table 3-1 summarises the crileria used.

Table 3-1; Standards of Service

CLAUSE  DESCRIPTION i CRITERIA N T

D11.05-1.  Minimum Pressure 20 matPeakHowr ~ |

Revisionof  Peak Hour (PH)  ,0075US/ET ~—~ ~~ 7 T -
b1105-2. T
. D11.05-4.  Maximum Pressure * 780 kPa (= 80 m) '
T T T T T T B m Residual Pressare st 11 s te” 1
D11.05 - 5. Fire Fighting residential, 15 L/s for commercial/ industrial |

buildings and 22 Lis for shopping complexes -

D11.05-86. Maximum Pi—p;.l%éﬁ- | 2.0 m/s (normal demand, excl. fire flow) |

+

WSA03-  Maximum Pipe Head 5 mykm for < 150 mm - N
3.25.2 Losses 2 m/kmfor 2 200 mm

This network analysis assumed a 5 m/km limil for !
o .. B . ___  ;4alipipe sizes for PH o
Revisionof  Trunk Malns ' Designed for PH i
D11.05-7,

Reservoir Sizing and

' One Day of Ultimate Peak Dayaﬁpl}‘-b—lus |

D11.31-2, . Emergency Storage (4 hours of Fire Demand at

. Operations .. 22l/s) reservair level > 20% B 5
‘Revisionof e . Transfer Peak Daily Flow in 22 hours. Peak Daily
‘D11:23-g,  PumpStationSizing 1y omand is 700 L/EP/day ,

STATUS. Final } PROJECT NUMBER: AT160100 | March 200¢
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4. WATER SUPPLY DEMANDS

Kings Forest and the surrounding water supply network were assigned PH in L/s at each
demand node. Table 4-1 summarises the PH for each demand node. The location of the

external demand nodes can be seen on Figure 2-3 and the location of the Kings Forest demand
nodes are shown on Figure 6-1.

Table 4-1: PH Demand
DEMAND

PH (L/S)

NODE ID LOCALITY — ~poos 2011 7 2021 2031 T 2041
4801 lotaso 0 7 i YA a7
5183 Salt 67 T80 o1 " {02 | foo

- 5508 SeasideGty i O 14 55 "85 65
.. 5472 CasuarinaNoth 28 88 42 | 42 | 43
9205 GasuarinaCeniral | 28 43 | 54 ' 55 | 55

o Sfa7 Duanbah 11 T, 1 7T

5286 . CasparinaSouth 8 | 14 18 | 18 | 19

18774 ;  Tanglewood . 4 4 T 337} 33 133
13776 _ Cabarta | 37 | 40 " 48 56 64 |

7395 Cabarita . 24 - 25 & 30 | 3 | af B

6387 ' Cabarita 16 ¢ 13 - 18 1 18 ! 21
6345 __Cabarita | 16 ' 47 ] 21 . 24 | 28
__KF 001 Kings Forest Precinct 1 L n 13 113 | 13 |
__KF Q02 Kings Forest Precinci 2 | | 1 19 ;19 1.9 |
__KF_ 003  Kings Forest Precinct 3 ! - 4 4
___KF 004 _ KingsForestPrecinct4 | ., 9 ' 44 44 44 |
. _KF 005  _Kings ForestPrecinct5 | | 8 | 36 36 36
__.KF_006 _ ' Kings Forest Precinct6 | P 7 ;12 12
___KF 007  Kings ForestPrecinct 7 | _fo § 19 } 18 |
. _KF 008 . Kings Forest Precinct 8 1 a1 J € 81 !
. KF D009 = Kings Forest Precinct 9 |12 22 2
_KF_010  Kings Forest Precingt 10__ Loe_ w17
. KFO11  Kings Fores! Precinct 11 | L4 88
_KF 012 Kings Forest Precinct 12 : e 12 [ 27 2
_KF 013 Kings Forest Pracinct 13 ' i L5 ] 8

'KF_014  Kings Forest Pracinct 14_ CI

IKF_015  Kings Forest Precinct 15 roos

KF_016  Kings Forest Precinct 16 W 18

KF_017  Kings Fores! Precinct 17 | s
KF.018  Kings Forest Precinci 18 o 15

KF_018  Kings Forest Precinct 19 .. 1

. KF_ 020 Kings Forest Precinct 20 - A

KF_022  Kings Foresl Precinei 22 34

KF_023  Kings Forest Preginct 23 10 16

KF _024 Kings Forest Precincl 24 ) S 4
- Kings Forest PH U Y AL I L1 £

Total PH . 232 324 608 788  B56
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OUR REFERENCE: TSG - kings Fowes! Water Supply Nelwork Analysis-reve (2).doc



TWEED SHIRE COUNCIL - WATER NETWORK MODELLING
KINGS FOREST WATER SUPPLY NETWORK ANALYSIS

Kings Forest coniributes an ultimate PH demand of 380 Us to the system direcliy supplied from

the Duranbah Reservoirs and has the potential to significanily impact on ihe local network
hydraulics.
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5. NETWORK ANALYSIS

5.1 METHODOLOGY

The network analysis was performed using the TSC HOMap Waler Supply Conveyancing
Model. The Kings Fores! deveiopment water reliculation network was created in the model
using a spatially referenced Precincl Plan (rafer Figure 2-2). The model was set-up with the
following scenarios and applied to the 2011, 2021 and 2041 planning horizons:

1. PH demand without Kings Farest plus Fire Flow - steady slate simulation in L's;
2. PH demand with Kings Forest plus Fire Flow ~ steady state simulation in L/s:

3. Maximum Day (MD) demand without Kings Forest — 3 day simulation in EP; and
4. Maximum Day (MD) demand with Kings Forest — 3 day simulation in EP.

Scenarios 1 and 2 aided 1o size the trunk and walter reticulalian network of Kings Forest and to
check the impact of the development on the surrounding network. Scenarios 1 and 2 were
based on the Mid Water Level (MWL) of the Duranbah Reservoirs and with the pump stalion
WPS-13 downstream of the reservoir in operation. This represents a worst case situation for
Kings Forest and the surrounding network pressures.

Scenarios 3 and 4 were to look al the operation of the Duranbah Reservoirs over thres
Maximum Days and again check the impaci the development has on the existing network.

This analysis also looks into the timing and sizing of a required trunk main augmentation lrom
the Duranbah Reservoirs connecting intc the trunk system of the Kings Forest Development
{refer Figure 6-1). This augmentation will supplement the capacity of the existing 600mm
diameter lrunk main thal connects to the existing 450mm diameler trunk main that is the major
distribution main to the South Coast of the Tweed.

5.2 BULK INFRASTRUCTURE ASSESSMENT
5.21 RESERVOIR ASSESSMENT

An assessmen of the Duranbah Reservoir complex was undertaken to work out the timing and
capacity of ihe complex with the additional Kings Forest demand and future growth in the South
Tweed Coast region. The existing combined storage capacity of Duranbah is 12.5 ML.

Itis a requirement that the reservoir storage capacily hold one day of peak cay demand plus an
addilional 4 hours of fire flow demand at 22 L/s. The storage was calculated using a MD unil
demand of 700 L/EP/day. Table 5-1 summarises the slorage necessary to supply the localised
water supply zone area and the additional Kings Forest development up 1o ultimate.

Table 5-1: Reservolr Storage Volume

. 2011 2021 2031 2041
Poputation (EP) © 11,589 20,131 25379 37314
Operaling Volume (ML) 8.1 141 17.8 23.1
Emerge}lcy Storage (ML) 0.32 ©0.32 0.32 0.32
Total Res Volume (L) 8.4 14.4 18.1 234
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The additional storage volume required to serve Kings Forest at ulimate is 8.0 ML The total
ultimale storage necessary to supply the localised zone area and Kings Forest is 23,4 ML which
also includes an additiona! 4,300 EP from the Kings Foresi West development area. This will
require an additional two storages 1o be constructed to supplement the existing 12.5 ML slorage
capacity. Based on growth rates assumed and linear interpolation, the first 7.5 ML storage will
be required at 2018 and the secand 5.0 ML will be required belween the 2031 and 2041
planning horizons,

The suggested sizing and timing of the addilional reservoirs are only indicative and a cost
analysis should be undertaken to find the optimal size. That is, constructing one 12.5 ML
reservoir or building twe reservoirs in a staged approach.

5.2.2 PUMP STATION ASSESSMENT

An assessment ol the Duranbah Boosler Pump Station (WPS-10) capacily was completed. The
previous TSC Master Planning report (GHD, 1999) flagged a WPS-10 o be upgraded in 2031
with a duty of 525 L/s at 56 m head. il is a requirement that the pump station capacity be able to
provide 22 hours peak daily flow.

Table 5-2 summarises the peak daily flow required with the additional Kings Forest
development.

Table 5-2: WPS-10 Peak Daily Flow

_‘__ B _ _‘?__'2;111 : '_2527“7'_5637”_!—_"__2"041'"!
_PeakDallyFlowin22howrs (Ls) 167 817 aea | 486 i

The peak daily flow has been calculated using a peak daily unit demand of 700 UEP/day over
22 hours in a day. The assessment found WPS-10 requires upgrading belween 2031 and 2041
and will have an ulimate design duty of 550 L/s at 74m head.

The future peak daily flow of WPS-10 is calculaled on the total reservoir capacity of the South
Tweed Coast of 43.0 ML. The velocity In the 600 mm diameler trunk main is operating at 1.95
m/s, which Is wilhin standards of service limits, however {his option should be re-visited by TSC
in the luture to find out the optimal solution to the upgrade based on the pumping head and
trunk main sizing.

The ulimate pump duly head of 74m is high so it maybe beneficial to lower the pump head to
reduce operaling costs and gresnhouse gas emissions by augmenting the 600 mm diameter
trunk main.

5.3 EXISTING SYSTEM ANALYSIS (2011)

The 2011 Planning Horizon was considered as the Existing System as Kings Forest will start
development around the Year 2011. Two scenarios have been considered in the 2011 analysis:

* Current System
* Current System with Kings Forest
5.3.1 RESERVOIR OPERATION

The Duranbah reservoir operation under thres consecutive MD demand condilions was
assessed with and without the proposed Kings Forest Development.
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KINGS FOREST WATER SUPPLY NETWORK ANALYSIS

Figure 5-1 shows thal Kings Forest does not significantly impact on the 2011 reservoir
operalion. The blue line represents the reservoir leval with the additional Kings Forest demand.
WPS-10 was contralled 10 operate batween 8.00PM to §.30AM during the night and 2.30PM to
5.00PM in the afternoon.

2011 Duranbah Reservoir Complex Operation - 12.5 ML
110

Y Full
a8

00 02 24 06 C§ LD 12 14 16 1.8 20 22 2e 26 28 0
Time Period {Days|

-1D:G836 = D:6BIGwih Kings Forust

Figure 5-1: 2011 Duranbah Reservoir Operatlon

5.3.2 HYDRAULIC PERFORMANCE

The 2011 network was assessed for PH. Network pressures were obtained using 1he demand
nodes from the TSC H,OMap Conveyancing Model,

Table A1 and A2 in Appendix A provides a full junction report under 2011 PH and fire flow
conditions. The location of the external demand nodes can be sesn on Figure 2-3 and the
location of the Kings Forest demand nodes are shown on Figure 6-1.

Node 6345 is the crilical node and is well above the minimum pressure requiremenl before
Kings Forest is developed. Kings Forest reduces the PH locatised by a maximum 2m pressura
and lhe tire flow residual pressure by a maximum of 3m. This is not a significant impact.

Table 5-3 details the critical node under PH and fire flow befare and afier the addition of the
Kings Forest development.

Table 5-3: Critical Nodes - 2011 PH and Fire Flow
SCENARIO NODE ID

FIRE FLOW = RESIDUAL

PH - PH
DEMAND PRESSURE | pEMAND  PRESSURE
(L/S) (M) (1.iS) (M)
i, 2011 PH and Fire 6345 17 34 11 33
Flow - ) : N - ) -
i. 2011 PH and Fire 6345 17 34 11 32

Flow with Kings
Forest Development
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A pipe repori of the 2011 Kings Forest water mains is available in Table A3, Appendix A.

5.4 INTERMEDIATE SYSTEM ANALYSIS (2021)

The 2021 Planning Horizon is an inlermediate horizon to assess the timing ol the trunk
augmentalion/ connection main from Duranbah Reservoir Complex to the Kings Farest
Development. Three scenarios have been considered in the 2021 analysis:

* 2021 System withoul trunk augmentation/ connectlon mains;
= 2021 System with Kings Forest, without trunk augmentation/ connection mains; and

* 2021 System with Kings Forest, with frunk augmentalion/ connection main and
additional Duranbah 7.5 ML reservoir.

5.41 RESERVOIR OPERATION

The Duranbah reservoir operation under lhree consecutive MD demand conditions was
assessed with and without the proposed Kings Forest Development and the required 7.5 ML
storage. Figure 5-2 shows that Kings Forest does not significantly impact on the 2021 reservoir
operation, however with the existing 12.5 ML slorage capacity for both cases falls below the
minimum 20% level requirement at the third MD.

WPS-10 was controlled to operate between 8.00PM to 6.30AM during the night and 9.00AM to
5.00PM in the daytime. With the additional 7.5 ML reservoir the minimum level increases to
40% which satisfies the minimum level requiremenl over 3 maximum days. The light blue line
represents the reservoir level with the additional Kings Forest demand and the new 7.5 ML
reservoir,

2021 Duranbah Reservoir Complex Operation
120 .

% Full
s £
<

0
00 02 34 06 C8 1.0 L2 14 1.0 1.8 20 22 2& 26 28 :in
Time Period{Days)
(0 6326 - 12.5ML e 101 RE26 WLl Ko s Forem! - 12 SRAL

IC 6836 valh €imgs Farest 230 ML

Flgure 5-2: 2021 Duranbah Reservoir Operation
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5.4.2 HYDRAULIC PERFORMANCE

The 2021 network was assessed for PH. Network pressures were oblained using the demand
nodes from the TSC H:OMap Conveyancing Model. Tables A4, A5 and A8 in Appendix A
provide a full junction reporl under 2021 PH and fire flow conditions for each scenario. The
lacation of the exiernal demand nodes can be seen on Figure 2-3 and the location ol the Kings
Forest demand nodes are shown on Figure 6-1.

Table 5-4 details the nodes that do not meet the minimum pressure requirements under PH and
tire flow.

Tabie 5-4: Critical Nodes — 2021 PH and Fire Flow

SCENARIO NODEID  PH PH  FIREFLOW RESIDUAL .
DEMAND PRESSURE . pDEMAND PRESSURE

, (L/s) (M) _ (L/S) {M) ;
. 2021 PHand Fire - ' . T . i - - !
Flow, without trunk ! !
augmentation/ ! | |
connection mains : . M i}
i. 2021 PHandFire . 4801 ;, 14 :  12.9 T i 103
 Flow with Kings 5183 , 101 &1 | 22 . 0o
Forest Development, .- ; S — —
wlithout trunk L. 5508_74_ 55 i 10.3 i 11 N 7;8~kﬁ|
augmentation/ " 5472 42 10.9 | 15 v 74 *
c —— — e b — — .. i3 v
conneclion mains KFoo1 - 1 7 e | 2 72
CKFo02 2 110 22 i85 §
"KFo003 | 4 | 9.8 15 l 66 |
KF_004 = 44 85 . 1 59 |
KFO005 i 38 | 83 | 1 - 57|
—_—— - = — T —— e ——— _—‘
006 . 7 L N L I A
KF_007 10 75 | 11 L 47
KF_008 s | 72 15 32 |

KF_009 : 12 10.7 11 " 69

KF_010 9 55 11 12
KF o114 54 | 1 11 1
KF_012 12 ' 304 ! 11 . B4 |
KF 014 0 7.2 11 43

iii. 2021 PH and Fire - . - - - |
Flow with Kings : :

Fares| Development,
with 1runk
augmentation/
conneclion mains
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Table 5-4 clearly shows that the Kings Forest significanily impacts on the hydraulic network
without the trunk augmentation/ connection main from Duranbah Reservoir to the Kings Forest
development. The local network falls under PH and fire llow condilions. The trunk
augmentation/ conneclion main is required when precinct 6 commences construclion. This
equates to a population of approximately 2,300 persons or 920 dwellings. With the runk
augmentation/ conneclion main il significantly improves the system under PH and fire flow
conditions.

The trunk augmentation/ connection main has been sized for uimate PH and the sizing can be
seen on Figure 6-1. The pipe reports of the 2021 Kings Forest water mains with angd without the
trunk augmentation/ connection main are available in Table A7 and A8 of Appendix A.

5.5 ULTIMATE SYSTEM ANALYSIS (2041)

The 2041 Planning Horizon is the ultimate horizon. Two scenarios have been considared in the
2041 analysis:

* 2041 System wilh second additional 5.0 ML Duranbah reservoir and upgraded pump
station (WPS-10}; and

* 2041 System with second additional 5.0 ML reservoir, upgraded pump station (WPS-10)
and Kings Forest.

5.5.1 RESERVOIR OPERATION

The Duranbah reservoir operation under three consecutive MD demand conditions was
assessed with and without the proposed Kings Forest Development. The ultimate 25.0 ML
storage capacity along with the pump station upgrade to WPS-10 was included for both ultimate
scenarios. WPS-10 was controlled to operate between 8.00PM to 6.30AM during the night and
9.00AM to 5.00PM in the daytime.

Figure 5-3 shows lhat Kings Foresi impacts on the 2041 reservoir operation, however is still
above the 20% minimum levei criteria. The blue line represents ihe reservoir level with the
additional Kings Foresi demand.

2041 Duranbah Reservair Complex Operation - 25.0 ML

130
a0
Su
70

50

& Full

30
2Q
10

(i}

0o 02 3Ja 06 C¢B 10 12 14 LG LB 20 23 & 26 28 50
Time Perlad {Danysi

ID: 6836  —— D:;GSI6 with langa: Fongst

Figure 5-3: 2041 Duranbah Reservoir Operation
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5.5.2 HYDRAULIC PERFORMANCE

The 2041 network was assessed for PH. Network pressures were obtained using the demand
nodes from the TSC H,OMap Water Conveyancing Model. Tables A9 and A10 in Appendix A
provide a (uil junction report for 2041 PR and fire How conditions for each scenario. The localion
of the exiernal demand nodes can be seen on Figure 2-3 and the [ocalion of the Kings Forest
demand nodes are shown on Figure 6-1.

Table 5-5 details the critical nodes under PH and fire flow before and after the addition of the
Kings Forest development.

Table §-5: Crilical Nodes - 2041 PH and Fire Flow
SCENARIO

i = e my e . .
NODE ID PH PH FIRE FLOW  RESIDUAL |
| DEMAND . PRESSURE | pEMAND  PRESSURE |

, {Ls) (M) : (L/S) ; (M)
i. 2041 PHand Fire 6345 28 | 334 11 LY 1
Flow 6387 ! 21 34 j " L 806 |
O o eyt g M U EURUAL N s U
i. 2041 PHandFire KF_012 ; 22 282 | T 220
Flow with Kings . | j ! ‘
Forest Development - E e

The Kings Forest development reduces PH and fire flow residual pressure in the localised zone
by a maximum of 8m, however all pressures well exceed the minimum pressure reguirement of
20m. This includes junclion KF_012 in the Kings Forest Development which is at a maximum
elevalion of 45m.
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6. WATER RETICULATION LAYOUT

The Kings Forest water reficulation has been sized based on ultimate PH and fire flow
condilions. The proposed layout can be seen on Figure 6-1. The proposed sizing and timing of
the waler infrastruciure is detailed in Table 6-1.

Table 6-1: Kings Forest Water Reticulation
pipeip “ENGTH DIAMETER PLANNING | PIPE ID * LENGTH DIAMETER . PLANNING

(M) (MM) HORIZON M (MM HORIZON
KFM o001 1023 450 2011 kpmois| 96 7 2867 sgay
KFM 002 198 450 2011 wEm o 177 T d80T - 2mq”
KFM 003 424~ 450 2011 kFm 017! 380 T 280 T gy
KEWObs 802 480 T gy oy T s Taw
KFM 005 139 450 ;2011 ' KFM 019 © 568 250 2031 ‘
Eﬁ:@é _ 334 450 73021 upmozat 5 T80T oAl
KEM 007 oS4 T AS6 T 2021 i gpy, 570 | 20 mes1
KFM_opg _, 170 450 2021 krmopo| 285 350 2091 |
KFM 009 - 480 525 1 o3y _"!“@E«g‘g 205 250 U o031
KFM 010 320 T 55 2021 kFM pea| 421 0 200 | 2031 |
KFM o011 568 800 72021 Tkpm o5 | 806 TS0 T TaeaT
KFM 012+, 9855 00 5029 T KFm ozs | 278 T80 | T 203
Posy TS TR0 TR0 iemogr| 25 | a0 281
KEMois - 447 20 2021 e, 1497 i 200 | 2081 |
 KFM_014 449 250 . 2021 =TSR ! [

- b }
* Augmentation/ Connection Main from Duranbah Ressrvoirs o Kings Forest Developmem

The proposed planning horizon liming of the Kings Forest water reticulation is only indicative
and the actual timings will be determined by the growth realised in the development.

Figure 6-2 is an additional figure that shows the proposed sizing of Kings Forest using Peak
Instantaneous Demand (FID) criteria of 0.1 Lis/ET. The reduction in design demand criteria to
0.075 L/s/ET has allowed pipe KFM_012 to be downsized to a 600mm diameter main and pipes
KFM_025 and KFM_026 to become 150 mm in diameter {reter Figure 6-1).
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TWEED SHIRE COUNCIL - WATER NETWORK MODELLING
RINGS FOREST WATER SUPPLY NETWORK ANALYSIS

7. SUMMARY

A water supply network analysis has been underlaken on the proposed Kings Forest
development. The outcomes of the analysis are summarised below:

A 7.5 ML Reservoir is required at Duranbah Reservoir Complex at 2018 1o supplement
the Kings Forest and growth within the localised South Tweed Coast;

An additional 5.0 ML Reservoir is required at Duranbah Reservoir Complex between
2031 and 2041 to supplement the Kings Forest and growth within the localised South
Tweed Coast;

Pump Station WPS-10 will require upgrading to 555 Us at 74 m head between 2031
and 2041 when the additional 5.0 ML Reservoir is built;

Kings Farest does not significanily impact on the current (2011) water supply system;

The proposed augmentation/ connection main from Duranbah Reservoirs to Kings
Forest Development is required when Kings Forest development reaches a population
ol 2,300 persons or 920 dwellings. The proposed sizing is available in Table 6-1 and
proposed route is shown on Figure 8-1;

Kings Foresi significantly impacts on the 2021 water supply system. With the addition ol
the augmentation/ connection main the hydraulic performance improves significantly;

Kings Forest does not impact significantly on the 2041 water supply system;

The proposed water reticulation layout for Kings Forest is shown on Figure 6-1 and
detailed in Table 6-1; And

Appendix A provides all junction and pipe reports for the analysis undertaken.
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QUR REFERENCE" TSC - \ings Forest Water Suppily Netwark Analysis-reve (2) doc



TWEED SHIRE COUMCIL - WATER NETWORK MOGELLING
KINGS FOREST WATER SUPPLY NETWORK ANALYSIS

JUNCTION AND PIPE REPORTS
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Table A1 - 2011 Junclion Report

ID

T 4801
5183
5508

5472

3205
5127
5258
13774
13776
7395
6387
6345

KF_004

PH ELevaTion PH PH ELow RESIDUAL
oﬁmgyn M) Hﬁﬁn PHEEBURE DEMAND PRESSURE < COMMENTS
(L1S) (M)
7 5 56 51 ToonT 49 Sé’ﬁs'faciory'
90 10 54 44 "2 40 Satisfactory
14 8 56 48 BT 47 Salisfactory
38 10 57 a7 7 70 9y 45 * Satisfactory
43 6 59 B4 V45 527 Batistactory
177 4 T4 70 [T 70 ‘“ééa'lfs?’acﬁry
14 [ T 51 11 50 | Satisfactory
4 3 720 - T 43 Satisfactory
40 T T3 TTTNTaT 45 11 43 . Salisfactory |
25 T 6 T T aa” a7 BT 33 " Satlsfactory |
S TS TR s m T *T?EHEEG'
LA A R R R E A " Salisfactory |
Table A2 - 2011 Junction Heporl with ngs Forest Development
PH PH i py | FIRE | N }
DEMAND ELEVATION yeop . pressupe | FLOW 'RES'DUAL‘ COMMENTS
s . M) M ™ | DEMAND . PRESSURE |
; , I (LiS) (M)
B 2 - - R T BT ' 477 Satisiactory |
90 1w 82 4 22 . 38 ' Salisfactory |
T4 TR -7 T | M 4 . Satisfactory |
R 10 54 45 T 15 T a2 "’f'"éé%f’é&tc?r}‘ !
A 6 s T 572”“"'5 15 [ 50 Safisfactory |
1Ty 7O 0 T T T T T satistactory. |
14 9 T s T T4 T TN @ Satisfactory
4 T 37 T47 T G T T Satisfactory .
- _ e e — s eae— e e  ——— e Riuies [
40 3 47 44 ] 1 . 43 Satisfactory |
25§ el 37 7 T ¢ T3 " Satisfactory "]
13- 57 4077 T T VT a3 Sansfactory A
17 7T A 4 11° 32 Smmhdow ;
9 9 56 47 11 46 Satlsfaclory '
8 9 47 1 Salisfactory

KF_005

'
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Table A3 - 2011 Kings Forest Pipe Report

LENGTH DIAMETER ROUGHNESS FLOW s MAX  MAX

D M) (M) (©) (Lis) VELOCITY  pH MD

’ - _ (M/S) HL/KM  HUKM
KFM_001 1023 450 120 21.4 0.14 0.1 0.01 =

KFM_002 198 450 120 21.4 0.14 0.1 041

© KFM_003 424 450 120 214 014 01 0.01
KFM_004 502 450 120 17.4 0.1 0.0 001
KFM_005 139 450 " 120 8.4 0.05 0.0 0.00 !

Table A4 — 2021 Junction Report

PH ELEVATION PHHEAD .. PH F':.Igsv er:ussu)wu.E |
ID DE;EQ)ND M) M) iFHEﬁnS')URE DEMAND PRESSURE | COMMENTS |
. N Y
4801 14 5 428 378 1 357  "Satisfactory |
5183 101 I T ¥ ""31.0'”'[“_2'2" 259 | Sarisfactory !
5508 55 8 43.0 35.3 ' 11 332 . Satistaclory
8472 T 42 70T T BT a9 i1 336 ¢ Satisfactory 1
s s TS T UHE &1, 5 @5 Sasacoy |
wert 4L AT M T @S U ez Saftecioy
L,SESB_ .18 i__ 9 524 ] 435 ‘_;L___1‘1#___, 425 . Satistaciory
de s T F TS UTRE T 382 Sdstecioy
' 13776 48 - a3 T “‘E{ 0 T __32_..2_W;_§ausfactoryug
T % 8T sdT T T TN TS Samsidoy
6387 . 16 5 82 s Y 41T T Tmar Satisfactory
6345 21 T T 7T a3a 262 11 . 235 - Satisfactory |

e - = P e i T S IS E
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Table A5 - 2021 Junction Report with Kings Forest Development, no Augmentation/
Connectlon Main

PH  ELEVATION PH HEAD PH B RESIDUAL
ID DE(EQ)ND M) M) pne(smuae DEMAND PRESSURE COMMENTS
(Lis) (M}
4801 14 5 176 12.9 11 1037 Unsatistactory
5183 101 10 158 61 22" " 00 * Unsalisfaclory
5508 55 8 18.1 03 . 11, 78 . Unsaisfactory
5472 42 70 209 " 109’ I T A . Unsatisfactory
3205 54 3 33 = 275 ° .15 7 250 " "Satisfactory”
5127 1 4 681 644 11 .7 840, Safsfactory |
5256 8 g 399 a1 T T T YT a8 . Satisfaclory |
"ja?_'?ai"" 33 3 ‘:'"'2_6?'4 | 238 T "'f ) _{ - 5_6.? o “'"é;é_t_i—sf'_a_ctbiry“ ]
13776 48 3 28.6 261 11 Zaz Salistactory
7395 30 e %1 " Tmi toiT T e00 T Sansfactory
6387 16 5 284 T TT217 7T AT 0 73S Salisfaclory
6345 L2 T T ara o 204 BREEE .78 H'f' Satisfactory
KF_001 1 ' 9 206 ' f1g ' 22 1 "7z 1 ' Unsatistactory -
TKF_002 27 7T TgT T %To‘“ S 18T 2T 1 Té5 Unsahsfactory
L e SRS e St B -0
Nooh ST TSRS TTAT | T 85 Unsatstacory
KF_005 36 9 173 8.3 k 1" 57 Unsatlsfactury
KF_o06 "+ 7 I T Y N A T R -V S Unsatisfactory |
KF007 10 ' g7 T 85 7 T IV Uiz Unsatisfactory |
KEG08™™ B4 T g Tys 72 f“_'"is_*'"h""ﬁ"' | Unsatlsfactory]
KFoos ~ 2 T4 T T a7 v 'Toj_:_l:?T:""E;g Unsatfsfabtgrz'"
KF_010 s 9 145 | 5.5 B 1.2 ~ Unsatisfactory |
K01~ 4 e T THaa | B4 T W Tl Ui Unsatstaciory ]
KF_012° 12 45 146 | 304 LS ; -34_.{4' B !D;n:r:ath'fe_ax_ctory1
KF_014 0 g _ 16?__'J* ?2 __11_ B 4.3 i Unsatisfaclory |
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Table A6 - 2021 Junction Re

Connection Main

1D

4801
5183
5508
5472
3205
5127
5256
13774
13776

7395

6387
‘6345
KF_o01

KFZo02”
KF_003

"KF_004
KF_005"
KF_006
KF_007

KF oo
KF_009

KF_010

KF_011

"KF 012
KF_014

PH
e
14 5
101 10
55 8
42 10
54 6
1 4
18 9
33 3
48 3
30 6
16 5
21 7
- - 5
5 5
4 9
4 g7
3 9
7 4
10 9
34 Ty
12 4
9 9
4 9
12 45
;

pori with Kings Forest Development, with Augmentatlon/

ELEVATION PHHEAD |

(M)
56.4
54.6
56.8
59.6
61.7
75.7

PH
PRESSURE
(M)
51.6
448
©49.1
49.7
55.9
718
" 51.8

e

FIRE
FLOW
DEMAND
(L1S)
11
25

1M
15

.

LT —
M)
50,2 Satisfaclory
412 Salisfactary
478 Satisfactory
T 475 Satisfactory
" 543 Satisfactory
7.8 Satisiaclory
514 “Satistactory
~ 333 " satisfaciory
- 373 7 Satistactory
299  Salisfactory
. 263  Satislaclory
T"T388 7 Salisfadlory
~ 536 Safisfactory
539 Satistaciory
"854 T satisfactory "
562 Safisfactory
|~ 56.6  Safisiactory
677 7 “Galisfactory
© 608  Satisfactory .
633 | Safisfactory
| 7660  Salisfactory |
603 | Safisfactory
" T603 . Satislaciory
248 Satisfactory

646 | Satisfactory !
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Table A7 — 2021 Kings Forest Pipe Report, no Augmentation/ Connection Maln

LENGTH DIAMETER ROUGHNESS FLow . FH ~ MAX . .o
1D (M) (MM) (C) (Lrsy | VELOCITY - PH - T M
. _L sy Hukm TR
KFM_001 1023 450 120 174.4 11 29 0.5
KFM_002 198 450 120 1734 1.1 2.9 05
KFM_003 424 450 120 171.2 1.1 2.8 0.5
KFM_004 502 450 120 167.2 1.1 27 0.5
KFM_005 139 450 130 1232 08  i5 "¢ “oa
KFM_006 ~ 334 450 120 ~ 873 ¢ T05 08 7 p2
KFiM_007 641 450 - 120 7 873 05 ; o8 02
KFM_008 170 450 T 120 771 7 05 06 : 0.1
KFM_009 480 525 : 120 771 04 03 | 0.1
- KFM_o10 52_@ 5% "_"' _150' T 7060 o o§”’| 6“@""}
NEMo1of8 T M T 8T o 1 Te oo T Tob
T SR I LR LI VA B N
KFM_074 449 250 110 183 7 08 1705 |04
TKFM_015 95 "2850 T Tio C 430 "o o U0l
KFM_016 177 1 380 T~ I Ty 02 T "F’Q'“Bﬁ" |
Table A8 -2021 Klngs Forest Pipe Report, with Augmentation/ Connection Main
= "5 B B = N A e e [ B vy I ___’,
D LENGTH DIAMETER . ROUGHNESS : FLOW VEL’;’;”Y | MAXPH . MAXMD
(M) (MM) {C) L {(LS) aws) | HUKM | HUKM
KFM_001" 1023 "' 450 120 A2386 08 15 7 o8
KMoz T ey 0 eas T o8 Gs | o8
KFM_003 ~ 424 450 120 T -126.8 0.8 e 1.0
KFM_004 — 802~ T 450 ¢ 130 7 4308 T o8 N ”{"" K
KFM_005 ~— 39 . 450 120 T {748 . iT 28 T 12T
KFM_006 334 ~ 450 120 2107 43 I e I
KFM_007 ~ 641 450 120 2107 13 41 1.6
KFM_008 170 450 120 2209 14 17 a5 17
KFM_003 480 525 120 - 22089 10 21 i 0.8
KFM_ 010 320 525 "~ {20 I R R 22 o oa T
KFM_011 568 600 - 120 o -256.0 ; _11_ ) ' _1?9 K 08
KFM_013 447 250 110 366 0.7 3.3 0.7
KFM_014 449 250 110 133 0.3 0.5 0.1
KFM_015 95 250 110 43 0.1 0.1 0.0
KFM_016 177 250 110 1.7 7 02 0.4 0.1
KFM_001 1023 450 120 1236 0.8 15 09
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TWEEL SHIRE COUMCIL - WATER, NETWORK MOUELLING
IKINGS FOREST WATER SUPPLY NETWORK ANALYSIS

Table A9 - 2041 Junction Report

ID

4801
5183
5508
5472
3205
5127
5256

13774~
13776

7385

6387

76345

PH
e
14 5
102 10
55 8
43 10
55 6
1 ry
19 9
33 3
& s
e -
21 5
28 T 77

|
<

ELEVATION PH HEAD

(M

59.3
57.4
59.8
626
64.1

77.8

615

~ 391

o413
7409

T 387
404

PH

PRESSURE

(M}

54.5

47.7
52.0

527
583

74.0

525

7363

T 344

388
T34y T

334

PO RESIDUAL .
DEMAND PRESSURE COMMENTS
(LiS) (M) .
11 532 Satisfaclory
22 44.3 Satisfactory
11 7 7 508  Safisfaclory |
"o 51.2 Satistaclory
T 15 56.8 Salisfaciory |
Tt 739 Saiisiactory
o 1y “sjii_“ B S'iﬁsfé&:t’dir}""l
N 1 %34 Sahsfactory i
' _1__1____; 374 | Safisfactory 1
T T335  Satisfactory ““
.11 7 306 i Satistaclory |
+- 11 319 Salistactory |
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TWEED SHIRE COUNCIL - WATER NETWORK MODELLING
kINGE FOREST WATER SUPPLY NETWOFRK ANALYSIS

Table A10— 2041 Junction Report with Kings Forest Development

D

4801
5183
5508
5472
3205
5127
5256

13774

13776

7395
6387
6345

. KF_00t

KF 023
KF 024

FH
DEMAND
(LsS)
14
102
55
43
55
1
19
" 33
-
41
e

28

ELEVATION PHHEAD

(M) {M)
5 51.0
10 49.1
8 51.4
10 54.3
6 56.7
4 735
- 55.5
3’ 7 357
T3 T ara
6 37.8
5 36.2
B2 37.9
- N X
T 9 585
9 '5a0
‘9 7 598
9 7 80.0
4 " 7eBA
I T 2
9~ i ET2
T4 [ TTes3
9 "65.4
I I
45 663
4 67.9
R '68.9
45 67.1
35 67.1
10° 614
9 T 601
9 59.5
9 58.7
9 57.4
9 56.5
9 577

PH FTgsv
P“E&S)URE DEMAND
(LIS)
46.2 11
39.4 22
43.7 1"
443 7 15
50.9 15
69.7 Rl
465 7 Taq
329" T i
35.4 11
3.8 . 1
315 Tl
30.9 11
492 | 23
i 495 | a2
50.0 : R
50.6 1 i1
510 11
621 L
847 . A1
B2 TTiE
622 | 11
864 11
S 564 - 11
L Bt
< - T
599 T TiiTT
224 T
T332 11
Tost4 11
51.1 17
505 11
497 1
484 15
47.5 11
48.7 18l

RESIDUAL

-

"
H
i
1

I
i
|
1

4

1

PRESSURE COMMENTS
{M)
45 ' Satisfaclory
36 Satisiactory
42 Satisfactory
42 Satisfactory
49 Satisfaclory
70 " Satisfactory
46 Satisfactory
30 " Salisfaclory
34 Salisfactory
30 " Safisfactory
28 ! Satisiaciory
29 " Satisfactory -
48 Safisfactory
48 T~ Satisfaciory
49 | Satisfaciory
50 | Satisfactory
" 50 ~ Salisfactory
62 ' Batisfactory
54 1 Satistaclory
58 | Satisfactory
61 | Satisfaclory -
L s
55 | Satisfactory
‘20 Batisfactory -
63 Salisfactory
%0 Tt Sanistactory
21~ Satisfactory
30 Salisfactory -
50 Satisfaclory
4g " Satlsfactory
48 Satisfactory
46 Satisfactory
42" . "'Sat-is'faci'torj;
42 Satistactory
45 Satislactory



TWEEL SHIRE COUNGCIL - WATER NETWORK MODELLING
hMNGS FOREST WATER SUPPLY NETWORK AMALYSIS

Table A11 - 2041 Kings Forest Pipe Repori

PH MAX  MAX
LENGTH DIAMETER ROUGHNESS FLOW -
ID

M (M) © (Lis) . VELOCITY  PH MD

‘ o (MIS)  HLKM * HLKM
KFM_001 1023 450 120 -105.4 . 07 1.1 0.5
KFM_002 198 450 120 -106.7 07 12 1
KFM_003 424 " 450 120 ©.108.6 0.7 12 7716
KFM_004 502 450 120 128 T o7 13 17
KFM_005 139~ 450 120 -i888 0 24 3o~

~ KFM_006 334 T 450 T T q200 T T qgds 2 35 @ 24
KFM_007 641 450 120 172005 7 i3 41 23
KFM_ 008 170 450 120 . 2389 44 48 27

KFM_009 480 T 525 YT 2769 T 13 : 32 T s

i

KEM 010~ "320° 7835 TV TR0 T Toge 3 R E - Y-
KFM_011 7 se8”T T TRo0 T 20T T 3808 .13 30
KFM 012 955 600 120 | 4859 | 37 4.8

1
[
j
|

CKFM_013 447777 T2sp T i T Tagg T 06T T28 o4 |
 KFM_014™ 448 T T250  f T T{ip 254 05 17 T o3’

KFM_0i5 T 85 T T3sp T T{igo ez 02 " o2 r_d.p:
KEM 018~ 177 T T 280 T Yo T i7e | 04

- R - P —

—_— e — A



Appendix B

Bulk Earthworks Cut Fill Areas
Dwg No. 12301-05-040(A)
Prepared by Mortons - Urban Solutions

Bulk Earthworks Transfer Diagram
Dwg No. 12301-SK025(A)
Prepared by Mortons-Urban Solutions

Precinct 5 Sub-Staging Diagram
Dwg No. 12301-SK 026 A)
Prepared by Mortons-Urban Solutions

a MORTONS
urbansolutions
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Appendix C

Extent of Stormwater Swale
Dwg Nos. 12301-SK027(A), 028(A) & 029(A)
Prepared by Mortons-Urban Solutions

! MORTONS
o \ urbansolutions
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