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1 INTRODUCTION

1.1 Objectives of this Report

This report has been prepared to document the strategic planning process undertaken by
WorleyParsons, Mount Gilead Pty Ltd, S & A Dzwonnik and Sydney Water (SWC) to establish
preferred potable water and wastewater servicing strategies to support a rezoning application for the
land identified as Mount Gilead (the site).

Mount Gilead is shown in the current Metropolitan Development Plan as being developed post 2026,
which is beyond the planning horizon for SWC’s Growth Servicing Plan.

In response to the rezoning application, Sydney Water has requested that a high level servicing
strategy report be prepared to assess the feasibility of connecting the development to Sydney
Water’'s water and wastewater systems and to provide a high level (£ 50%) cost estimate for
servicing the site.

This report has been prepared in response to a letter (refer to Appendix 1) prepared by Sydney
Water, dated 10 October 2013 (draft letter issued 15 May 2013) and meetings between the
landowners and Sydney Water. The letter provides a framework for the planning requirements for
servicing the site in two Stages:

e Stage 1 — Strategic Planning
e Stage 2 — Detailed Planning (provided for information only)

These requirements indicated that the rezoning investigation would generally be carried out as a
Stage 1 — Strategic Planning investigation, with requirements modified to reflect an early stage of
design development of the site.

This project is to be forward funded by the developers who will then be reimbursed by Sydney Water
under its commercial agreement principles.

This report will be reviewed and, subject to approval, endorsed by Sydney Water. Upon
endorsement, and successful rezoning of the site, servicing strategies would be developed in
accordance with the full Stage 2 detailed planning phase requirements. Sydney Water authorisation
is required prior to proceeding with Stage 2.

1.2 Background

The land identified as Mount Gilead forms part of the Metropolitan Development Program (MDP) and
occupies approximately 210 hectares. The site is situated within the Campbelltown City Council
(Council) Local Government Area.
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The site is located approximately 5 km to the south of the Campbelltown city centre and is bound by
existing woodland to the north, Appin Road to the east and farmland to the south and west. A site
locality plan has been included in Figure 1-1.

‘Wedderburn

Mount Gilead
Development Site
{

‘Douglas Park

Figure 1-1: Site Locality Plan

At present the site is used for grazing. It contains a network of sealed and unsealed roadways and
several farm dams. There are no existing buildings on the site.
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The site is predominately flat with grades up to 7%. There is a small region of moderate grade (up
to 25%) in the north-western corner of the site. The ground level varies from 130 mAHD at its lowest
point in the north to 200 mAHD at its highest point in the south.

1.3 Stakeholders

In preparing the strategic planning report, the following key stakeholders have been consulted:
¢ Mount Gilead Pty Ltd (landowner);

e S & A Dzwonnik (landowner);

e Sydney Water; and

e City of Campbelltown Council.

14 Previous Studies

No previous studies have been undertaken in relation to the water and wastewater servicing of the
site. Based on discussions with SWC staff, although Sydney Water has not specifically undertaken
studies into water and wastewater servicing of the Mount Gilead site, the site is considered in the
following reports for adjacent developments:

e Model Build Report - Rosemeadow Elevated Reservoir Zone, February 2009.
¢ Menangle Park Integrated Servicing Strategy Phase 3 Final Report, August 2011.

The Model Build Report for the Rosemeadow Elevated Reservoir Zone specifically makes no
allowance for the Mount Gilead development; it indicates that the site will be supplied from
Macarthur Water Treatment Plant (WTP) via the Trility bulk water supply main.

The Menangle Park report allows for 1340 dwellings (4690 EP) in the Mount Gilead development
and assumes that this area will be developed post-2031. It allows an average water demand of
1130 kL/d and dry weather wastewater flow of 700 kL/d for the site.

1.5 Approval Methodology
In order to address the SWC'’s planning requirements, the following steps are being followed:
1. Discussion of potable water and wastewater servicing options for the site with Sydney Water;

2. ldentification of alternative (non-Sydney Water) potable water and wastewater servicing options
for the site;

3. Undertaking modelling of Sydney Water’s potable water and wastewater systems using Sydney
Water’s existing models. The results of the model form the basis for determining demands and
wastewater flows for options involving connections to Sydney Water’s networks and otherwise;
and
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4. Submission of a Strategic Planning Report in accordance with Sydney Water’s Letter of
Requirements dated 10™ October 2013 (i.e., this report) for endorsement of the rezoning.
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2 PROPOSED DEVELOPMENT

The land owners are seeking approval from Council to have the site rezoned from rural uses to
residential. The rezoning application documentation is based upon a Masterplan prepared for the
site, included as Figure 2-1.

| LY
\  LEGEMD

Resigential

Dietention Basin

- Bio-Fetention Basin
* Indicative location of Community Hub
[a] Proposed Watsr Tank

@ a _m 250 00
e ———r—

Mount Gilead Master Plan - 27-08-14 COx

Figure 2-1: Mount Gilead Masterplan (Cox Richardson, 27" August 2014)
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21 Design Population

The MDRP lists the forecast dwelling numbers as 1500 low density residential dwellings. Current
planning studies are investigating a range of between 1400-1700 dwellings, with any number above
the 1500 MDP number to be justified on the basis of capacity of the site and infrastructure. This
study has assumed the maximum number of 1700 dwellings (5950 EP) as a conservative base case
for assessing water and wastewater servicing.

2.2 Development Staging

A preliminary staging plan has been developed which separates the site into six precincts. This is
shown in Figure 2-2 below.

'Dzwonniks
" /Land

!l Sge staging provided by DPS

e

Figure 2-2: Indicative Staging Plan

Both landowners intend to develop the site in parallel, with 10 equal stages over 10 years, as shown
in Table 2-1.
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Table 2-1: Projected Development Staging

Mount Gilead Mount Gilead Precinct 6

Stage Year Precinct Lots (Dzwonnik) Total Total Lots
1 2016 1 125 45 170 170
2 2017 1 125 45 170 340
3 2018 2 125 45 170 510
4 2019 2 125 45 170 680
5 2020 3 125 45 170 850
6 2021 3 125 45 170 1020
7 2022 4 125 45 170 1190
8 2023 4 125 45 170 1360
9 2024 5 125 45 170 1530
10 2025 5 125 45 170 1700

All lots are low density residential free standing dwellings, with an assumed average lot size of
600m2.

The staging is preliminary and will be subject to change. These changes will be influenced by
factors involving both water and wastewater servicing, as well as external factors (e.g. RMS, Council
requirements).

23 Design Criteria

The design criteria for the potable water and wastewater servicing strategies were developed in
consultation with Sydney Water personnel and are in general in accordance with the following
documents:

e Water and Recycled Water System Growth Servicing Strategy — Criteria and Guideline, 2012.
e Wastewater Network Growth Servicing Strategy — Criteria and Guideline, 2012.
e Design Criteria Guidelines Supplement, 2010.

The projected demands and flows developed using the Sydney Water models have also been
adopted for sizing the alternative (non-Sydney Water) options.
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3 WATER DEMAND AND WASTEWATER FLOW
PROJECTIONS

Water demand and wastewater flows for the Mount Gilead site were developed during the modelling
investigation, based on the proposed development of 1700 low density lots (5950 EP), and are
detailed in Appendix 2 and Appendix 3, respectively.

Water demands were based on metered consumption data from nearby Campbelltown South,
Campbelltown South Elevated and Rosemeadow Elevated Supply Zones were reviewed to
determine the Average Day Demand for the Mount Gilead site. The metered consumption for
Rosemeadow Elevated of ADD 601 L/dwelling/day was the nearest highest of the three reservoir
zones. Maximum day demands were then determined by comparing actual high demand days
experienced in the Rosemeadow Elevated zone. Modelling has been undertaken for the
Rosemeadow Elevated Zone. The overall Macarthur water supply system has not been modelled.

Wastewater loadings for the Mount Gilead site are based on the existing model, with EP updated for
the current proposal and proposed growth rates. Inflow to the sewer during wet weather utilised the
existing hydrological factors in the model and has allowed for reticulation via low infiltration gravity
sewers. Modelling has been undertaken for the entire Glenfield catchment including future major
developments at Menangle Park and Appin.

The water demands and wastewater loadings presented in Table 3-1 and Table 3-2 respectively
have been adopted for assessment of all servicing options, including determination of required
infrastructure capacity.

Table 3-1: Mount Gilead Ultimate Potable and Recycled Water Demands

ADD MDD MHD

(kL/day) (kL/day) (L/s)
Potable Only 1021 1494 47
Potable (Dual Pipe) 681 996 29
Recycled (Dual Pipe) 477 2180 91

Table 3-2: Mount Gilead Ultimate Wastewater Loadings

ADWF Sewer Design Flow Sewer Mining
(kL/day) (LIs) Extraction (kL/day)
Wastewater Only 893 72 0
Wastewater with Sewer Mining 402 72 491
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4 ASSESSMENT CRITERIA

Options for water and sewerage infrastructure need to be developed and assessed in accordance
with Sydney Water’s Sustainability Planning Manual. Technically viable solutions are assessed and
compared on the basis of environmental, financial and social criteria (triple bottom line analysis).
Objectives to be met and the criteria commonly used to assess servicing strategies are described
below. Options have been subjected to a high level subjective assessment with detail quantified
assessments to be undertaken in later planning.

4.1 Mandatory Objectives
Mandatory objectives applied by Sydney Water are set out in Table 4-1 below.
Table 4-1: Sydney Water Mandatory Planning Objectives

Corporate Goals Mandatory Objectives

Providing clean, safe drinking water compliance with Australian Drinking Water Quality Guidelines
e compliance with NSW Health Guidelines

e compliance with Sydney Water's Operating Licence (continuity & pressure
requirements)

Helping develop a water efficient e support for BASIX compliant development
city

Contributing to clean beaches, compliance with Protection of the Environment Operations (POEO) Act
ocean, rivers and harbours licences

e Sydney Water Operating Licence Requirements overflow related
(performance standard 3.3.3)

o EPA requirements with respect to the protected local waterways

Optimising resource use e compliance with applicable Recycled Water Guidelines

Serving customers e compliance with Sydney Water Act and Operating Licence
e compliance with applicable legislation, regulation and codes

e meeting approved development timeframes as defined in the Metropolitan
Development Program (MDP)

Developing a safe, capable,
committed workforce

Compliance with WH&S legislation, regulation and codes

Delivering an economically efficient Meeting regulatory requirements for economic feasibility, including full cost
business. recovery on capital investments and O&M costs
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Additional desirable objectives to be met are:

e Contribute to secure water supply and wastewater services;

e Provide reliable customer service and minimise impacts on the community;
e Protect catchment and water body health;

¢ Provide affordable and efficient water and sewerage services;

¢ Minimise flora and fauna impacts; and

e Minimise energy use (greenhouse gas emission targets).

4.2 Criteria and Measures
The criteria and measures used for comparison of options are set out in Table 4-2 below.

Table 4-2: Criteria and Measures used for Analysis

Objective Criterion Measure

Helping develop a Minimise drinking water use Estimated total drinking water savings

water efficient city

Contributingto clean  Minimise wastewater discharge to Estimated increase in wet weather discharge
beaches, sensitive water ways (overflows) to receiving water ways

ocean, rivers and Estimated average STP

harbours

effluent discharge to receiving water ways

Ability to contribute to Stormwater pollution control and flow management

developer’s stormwater objectives

Optimising resource Minimise lifecycle energy use Estimated total embodied energy use
use

Estimated total operational energy use

Serving customers Level of acceptance by customers Impact during construction
and community (i.e. odour, noise)

Impacts during operation

Integration with existing strategies, Ability to integrate with other
plans and works of developer,
government and councils

planning and development in local area

Ability to accommodate change Flexibility to accommodate changes in growth and
(growth rates / change in technology)  development at Mount Gilead

Environmental Impact on environment Impact of the servicing option on the local
considerations environmental (i.e. flora and fauna, salinity, etc.)
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4.3 Cost Criteria

Comparative estimates for capital and operational cost for all servicing options were calculated using
Sydney Water’s guidelines.

A total project cost was also calculated for each option which considers the cost to operate each
option over a 30-year period through capital and operational costs. The 30-year cost is then
converted into present value (PV).

Capital cost estimates options have been prepared using the Sydney Water “Cost Estimator”
spreadsheet Version 02-2012.01. The cost and contingency loadings used are shown in
Table 4-3.

Table 4-3: Cost and Contingency Loadings

Costs Allowance/Loading

Direct Costs

Scope Development Strategic - Greenfield (% of Direct Costs) +50%

Indirect Costs

Contractor Design Costs (% of Direct Costs) 10.00%
Contractor Indirect Costs (% of Direct Costs) 10.00%
Contractor Margin (% of DC+ Indirect Costs) 15.00%
Risk Contingency (% of (Direct Costs +Indirect Costs + Margin)) 40.00%

SWC Client Costs

SWC Design Costs (% of Construction Costs) 7.50%
SWC Tender Costs (% of Construction Costs) 0.50%
SWC Planning Costs (% of Construction Costs) 1.00%
SWC Project Management Costs (% of Construction Costs) 8.00%
SWC Insurances & Financing Costs (% of Construction Costs) 0.55%
SWC Risk Contingency (% of the SWC Client Future Costs only) 10.00%

CAPEX and OPEX estimates were compiled using information contained in the following documents
¢ Info sheet 1 — Operations and Maintenance Costs: October 2012

¢ Info sheet 2 — Contingency and Indirect allowances: February 2013

¢ Info sheet 3 — Storage Cost: September 2012

The cost estimates have been prepared based on the following assumptions:
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o Sydney Water’s current standard discount rate of 7% has been adopted for PV calculations.

e The allowance for greenfield strategic scope development has been applied directly to the direct
costs rates.

e Due to the relative complexity of the treatment options, the on-site wastewater option estimate
has been pro-rated from a similar proposed scheme elsewhere in Sydney Water’s area of
operations.

¢ Mechanical and electrical components will be replaced at 15 year intervals, with assumed costs
of 15% CAPEX.

¢ Internal water and sewerage reticulation, or temporary/interim infrastructure at Mount Gilead has
not been included in the financial calculations.

e Cost estimates for pressure and gravity sewerage lines allow for the following:

o Excavation in rock to a depth of 500mm per metre for an appropriately sized trench for
20% of the total length.

o Road restoration over 5% of the total length.

e Energy costs are dependent on the proposed population growth within the site e.g. 20% of the
ultimate population equates to 20% of electricity costs.
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5 SERVICING OPTIONS LONG LIST

A long list of potential final servicing initiatives was compiled and reviewed against the assessment
criteria.

5.1 Final Servicing Options

Tables 5-1 to 5-3 show all of the options considered, those that were shortlisted and the reasons for
the selection or rejection.

Table 5-1: Potable Water Supply Options

Potable Water Supply Option Comment Shortlisted

Connection to Rosemeadow Elevated o Modelling indicates available capacity Yes

Reservoir Zone e Reservoir is close to site (Options PW1,
PW2 and PW3)

o Reliable high quality supply
e  Connection point is close to site

Connection to Trility pipeline from e Available capacity Yes
Macarthur WTP o Reliable high quality supply (Option PW4)
o Pipeline is adjacent to site, with existing DN500
tee for connection.
Raw water supply from Upper Canal with e Upper Canal is adjacent to the site No — Security of
on-site treatment. o Raw water quality; Local WTP required, with supply

high costs and energy use (GHG)
o Limited yield
¢ No guarantee of security of supply
o Other water users
e  SCA controls asset — need their agreement

o Additional land requirements at off-take point

Raw water supply from the Nepean River e Local WTP required, with high costs and energy No — Security of
with on-site treatment. use supply

e  Extraction licence required
o Limited yield
¢ No guarantee of security of supply

o Variable water quality
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Nomics

Potable Water Supply Option

Comment

Shortlisted

Rainwater tanks on each dwelling

e Dependent on rainfall within site

No - Security of

e Top up by water tankers supply
Rain water tanks with mains top up e Dependent on rainfall within site No!
e Mains top up — a connection to Sydney Water’s
network is required.
Extraction of ground water with on-site e Ground water conditions unknown, however it is No -

treatment

expected that salt removal would be required
e  Extraction volumes expected to be low

o Site possibly subject to underground mining
(Bulli Seam, BHPB) and/or coal seam gas
extraction(PEL2, AGL)

Capacity unknown,
unlikely to be viable

Recycled water-

Wastewater treated to level acceptable for
human consumption and added to drinking
water supply.

o High cost and energy requirements

Not previously adopted in Sydney area

No - Customer
resistance. Not
standard practice in
NSW

1 — Rainwater tanks and stormwater harvesting schemes become depleted during prolonged hot, dry weather. SWC design

guidelines size potable networks relying on rainwater tanks as if they are potable only systems. For the purposes of this

investigation, rainwater tank options have not been shortlisted, however their impact should be considered during the Detail

Planning phase.

Table 5-2: Wastewater Servicing Options

Wastewater Servicing Option Comment Shortlisted

Send to existing Glenfield RWP vianew o  Glenfield reticulation network adjacent to site Yes

infrastructure e Modelling indicates available capacity (Options WW1 and
. WW2)

May or may not include sewer mining

Send to existing West Camden RWP

West Camden system is 11 km to the west

No — CAPEX too

high
New onsite treatment plant ¢ High cost and energy usage Yes
o  Buffer zones potentially required (Options WW3 and
o WWw4)

Disposal by reuse or irrigation

Staged Implementation
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Wastewater Servicing Option Comment Shortlisted
Decentralised treatment systems e Lot sizes in Mount Gilead are too small for onsite No — Not
(Individual lots have on site treatment) disposal acceptable to
Council

Send to existing Glenfield RWP via
connection to existing Appin rising main

Appin is a pressure sewer area with reduced wet
weather flows

Rising main is located on Mount Gilead site
Significant CAPEX savings

No — Initial advice
from Sydney Water
is that this main
has insufficient

capacity to service
e  Gravity pressure main, need to pump the site.
Send to existing Glenfield RWP via o  Glenfield reticulation network to the north of the No — unlikely to
connection to 300mm diameter sewer site have sufficient
o capacity to service

Would require crossing of the creek to the north
of Mount Gilead (west of Noorumba Reserve).

the site (subject to
confirmation at
Detailed Planning

phase).
Individual precinct sewerage and o  Excessive operational requirements No-
treatment systems e High capital and operating costs compared with a Financial and

centralized plant

operational viability

Table 5-3: Non-Potable Water Supply Options

Non-Potable Water Supply Option Comment Shortlisted
Rainwater tanks at individual properties e  Affected by climate, No

e Mains top up required

e Low costs, assists BASIX
Centralised stormwater harvesting o Affected by climate No !

e  Currently intended for open space use only
Extension of other recycled water o Closest recycled water systems at West Camden No
infrastructure to site RWP (11km) and Glenfield RWP (19km)
Lot scale grey water recycling ¢ High maintenance requirement for residents No

Only viable for large lot sizes

301015-03252-WW-REP-Water&Wastewater RevG 140904.doc

Page 15

301015-03252: WW-REP-001 Rev G : 4th September 2014



WorleyParsons Nomics

resources & energy

MOUNT GILEAD PTY LTD AND S & A DZWONNIK

MOUNT GILEAD REZONING
WATER & WASTEWATER SERVICING STRATEGY

Non-Potable Water Supply Option Comment Shortlisted
Wastewater recycling at centralised STP e  Feasible for onsite STP or sewer mining Yes
for dual pipe servicing wastewater option (WW4

e Additional treatment cost for contact use is minor. RW2)
Sewer mining for dual pipe servicing e Extracts water from sewage. Yes

e  Connection to STP still required, but reduces (WW2, RW1)

volume of flow to STP by 40%

Local Groundwater extraction e  Ground Water profile unknown No-

e Land may be subject to future mining Capacity unknown;

unlikely to be

e  Ground water quality not known, however yield is

expected to be low. viable
Raw Water from Nepean River e  Extraction Licence required No
e Treatment facilities required
o Possible restrictions during drought periods
Raw Water from Upper Canal o  Upper Canal supplies drinking water to Sydney, No

no net water saving

1 — Rainwater tanks and stormwater harvesting schemes become depleted during prolonged hot, dry weather. SWC design
guidelines size networks relying on rainwater tanks as if they are mains systems only. For the purposes of this investigation,

rainwater tank options have not been shortlisted, however their impact should be considered during the Detail Planning phase.

5.2 Interim Servicing Options

Sydney Water has indicated that it may be possible to implement interim servicing arrangements to
minimise up front infrastructure expenditure and to speed development rates. This approach is a
relatively recent innovation within Sydney Water, although it is noted that none of these schemes are
currently approved for implementation. Sydney Water does not fund interim servicing infrastructure.

In the case of Mount Gilead, an interim scheme may involve:

e The construction of a booster water pumping station to temporarily offset the construction of a
water reservoir:

e The construction of a temporary wastewater treatment plant that disposes to currently available
land within the development site (i.e. future land releases), until the permanent servicing
arrangement is in place.

e Sewerage connection to the existing Appin rising main.
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e Ultilise potable water to supply a dual pipe reticulation until a permanent option for non-potable
water supply is available.

e Such interim options would need to meet all regulatory, environmental and operating licence
requirements.

Interim servicing options would be assessed in greater detail during the Detailed Planning phase (i.e.
post re-zoning) when the population, staging and arrangement of the development has been
confirmed.
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6 SHORT-LISTED OPTIONS

The following sections outline a description of potable water, wastewater and recycled water
servicing concept options developed for the site. The options are concept in nature, and the
locations shown for individual infrastructure items are likely to change as planning for the site
continues.

e Potable Water Servicing Options: These options reflect potential sources and methods for
servicing the Mount Gilead site (refer to Section 7).

e Wastewater Servicing Options: These options include wastewater disposal options for the site,
including pumping to an existing Sydney Water system, irrigation and reuse (refer to Section 8).

e Recycled Water Servicing Options: These options assume that recycled water in a dual pipe
system reduces potable water demand and is available from an appropriate wastewater option.
The main difference between recycled water options is the source for potable water and the
related reduction in potable water infrastructure capacity (refer to Section 9).
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7 POTABLE WATER

Potable water can be supplied to the site by either connection to the adjacent Rosemead Elevated
reservoir zone or connection to the Trility owned bulk water pipeline that passes to the west of the
site.

The outcome of the modelling investigation was that whilst Rosemeadow Elevated reservoir zone
has sufficient capacity to supply the site and amplification of existing assets is not required, the
pressure provided by Rosemeadow Elevated reservoir is insufficient to supply the entire Mount
Gilead site by gravity. Service extents are shown in Figure 7-1.
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Figure 7-1: Potable Water Supply Zones
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There are a number of ways to provide potable water supply to Mount Gilead with the following
options considered to be appropriate:

e PW1 — New reservoir zone for all of Mount Gilead with a new water pumping station and
reservoir;

e PW2 - New high level reservoir zone for Mount Gilead high level and boosted zones with a new
water pumping station and reservoir, with the remainder supplied by gravity from Rosemeadow
Elevated;

e PW3 - New boosted zone for Mount Gilead high level and boosted zones, with the remainder
supplied by gravity from Rosemeadow Elevated;

e PW4 — Connection to the adjacent Trility pipeline from Macarthur WTP, utilising pipeline
pressure to supply the site.

All options requiring connections to the Sydney Water network (PW1, PW2, and PW3) include a
supply main from the Rosemeadow Elevated reservoir zone and some form of pumping station.

741 PW1 — New Reservoir Zone

The Mount Gilead development site is located adjacent to the Sydney Water Rosemeadow Elevated
Supply zone. To create a new reservoir zone, the following infrastructure would be required. Refer to
Figure 7-3.

Stage Infrastructure

1 Connection to the existing DN450 pipe at the intersection of Appin Rd and Kellerman Drive
580m long DN250 supply main along Appin Road.

Water pumping station nominally located on the northern boundary of the Mount Gilead site.
Approximate duty 50 L/s @ 62m (50kW duty).

2300m DN200 rising main generally following Appin Rd, to the extreme southern end of the site.

1.5ML elevated security reservoir located at the southern end of the site with TWL 207 mAHD

Based on the current staging, Stage 1 of the development is partially located in the high level
pressure zones on the site and it has been assumed that all infrastructure would need to be
completed for Stage 1. This may change depending on the detailed planning and final staging of the
development.

A pressure reducing valve (PRV) would be required within the site reticulation to manage water
pressure to customers in the lower portions of the site.
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7.2 PW2 - New High Level Reservoir Zone

PW?2 is to create a new high level reservoir zone serving approximately 56% of the site, with the
remainder of the site fed by gravity. The following infrastructure would be required (refer to
Figure 7-4):

Stage Infrastructure

1 Connection to the existing DN450 pipe at the intersection of Appin Rd and Kellerman Drive
580m long DN250 supply main along Appin Road.

New water pumping station nominally located on the northern boundary of the Mount Gilead site.
Approximate duty 28 L/s @ 52m (24kW duty).

2300m DN150/200 rising main generally following Appin Rd, to the extreme southern end of the site.
0.85ML elevated security reservoir located at the southern end of the site with TWL 207 mAHD.

Based on current staging, Stage 1 of the development is partially located in the high level pressure
zones on the site and it has been assumed that all infrastructure would need to be completed for
Stage 1. This may change depending on the detailed planning and final staging of the development.

7.3 PW3 - New High Level Boosted Zone

PWa3 is to create a new high level boosted zone serving approximately 56% of the site, with the
remainder of the site fed by gravity, the following infrastructure would be required (refer to
Figure 7-5):

Stage Infrastructure

1 Connection to the existing DN450 pipe at the intersection of Appin Rd and Kellerman Drive.
New 580m long DN250 supply main along Appin Road.

New booster water pumping station nominally located on the northern boundary of the Mount Gilead site.
Approximate maximum duty 28 L/s @ 52m (24kW duty).

New 1050m DN150 rising main generally following Appin Rd, to the northern end of the boosted zone.

Based on current staging, Stage 1 of the development is partially located in the high level pressure
zones on the site and it has been assumed that all infrastructure would need to be completed for
Stage 1. This may change depending on the detailed planning and final staging of the development.

7.4 PW4 — Trility Pipeline

The Trility-owned DN1200 potable water pipeline from the Macarthur WTP passes to the west of the
Mount Gilead development on land owned by Mount Gilead Pty Ltd.
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The Trility system feeds into the Sydney Water trunk network at Sugarloaf, to the north of
Rosemeadow. The Trility pipeline is the ultimate bulk water source for Rosemeadow Elevated. The
interconnection between the Macarthur WTP and Sydney Water systems are shown in Figure 7-2.

MACARTHUR WATER SYSTEM 1
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Figure 7-2: Macarthur Water Supply System

Initial enquiries to Trility Water resulted in an email response (refer to Appendix 4) and Work- As-
Constructed drawings of the pipeline. The following key points were noted:

Sydney Water owns the distribution system and manages connections and distribution design.
Sydney Water is also responsible for determining if capacity is available. Any offtake must be
approved by Sydney Water in conjunction with Trility as there are operational complications to be
considered by both parties.

There is a 500 mm offtake shown on Trility’s drawings, however its location has not been confirmed.

The Macarthur WTP nominally operates continuously, 24 hours a day, 365 days a year. Two Clean
Water Tanks (CWTs) upstream of the pipeline maintain flow through the pipeline should the plant
shut down. Planned shutdowns of the WTP usually occur in winter when demand is low, although
unplanned shutdowns due to process failure or poor raw water quality can happen at any time. The
Trility CWTs have sufficient elevation (240 mAHD) to directly supply the entire Mount Gilead site via
gravity; however this needs to be confirmed.

The standards of service and security of supply requirements for the Trility pipeline is unknown.

The CWTs at the treatment plant are required to provide emergency supply for the entire system and
are used under normal circumstances to buffer flows into the system to cope with any surpluses or
deficits in hourly production versus bulk water demand from the system. The two CWT’s have a total
capacity of 20 ML (2 x 10ML) and the average system demand is around 55ML/d. Therefore the
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tanks have capacity for approximately eight hours supply at average day demand across the entire
system that is supplied by the Macarthur WTP.

There is no information available regarding the frequency and duration of shut downs of the pipeline,
planned or unplanned. For the purposes of this investigation, it is assumed that Mount Gilead would
require sufficient storage for 24 hours Maximum Day Demand to provide security of supply.

Mount Gilead Pty Ltd have indicated that in exchange for construction access for the pipeline an
offtake was installed by the pipeline owners for a potential connection and supply of water. There are
no details available regarding the agreement for the supply of water from the pipeline.

To supply the site by gravity via the Trility pipeline, the following infrastructure would be required.
Refer to Figure 7-6:

Stage Infrastructure

1 Connection to the existing DN500 offtake from the Trility pipeline including an AICV and flowmeter.
Location to be confirmed. No allowance has been made for SWC costs for integration of the Mount
Gilead offtake flow monitoring into the Trility / SWC IICATS control system;

1.7km DN250 internal transfer main to the extreme southern end of the site;

1.5ML elevated security reservoir located at the southern end of the site with TWL 207 mAHD

Based on the current staging, Stage 1 of the development is partially located in the high level
pressure zones on the site, and it has been assumed that all infrastructure would need to be
completed for Stage 1. This may change depending on Trility supply conditions, detailed planning
and final staging of the development. A PRV would be required within the site reticulation to manage
water pressure to customers in the lower portions of the site.
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Figure 7-3: Potable Water Option PW1
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Figure 7-4: Potable Water Option PW2
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Figure 7-5: Potable Water Option PW3
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Figure 7-6: Potable Water Option PW4
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7.5 Potable Water Option Assessment

The options for potable water have been compared against the cost and non-cost based
assessment criteria. This assessment is a subjective review with a more detailed assessment to be
carried out as part of detail planning. The assessment is as follows:

7.5.1  Contribute to secure water supply and wastewater services
Security of potable supply was assessed for the four options:

¢ PW1 and PW2 rely on pumping to service the elevated parts of the site but have backup supply
from the new reservoir. Lower parts of the site can still be supplied by gravity from the
Rosemeadow Elevated Reservoir.

e PWa3 has the least secure supply due to the lack of a reservoir and total reliance on pumping to
maintain supply to the higher parts of the site. Lower parts of the site can still be supplied by
gravity from the Rosemeadow Elevated Reservoir.

e PW4 does not rely on pumping to provide supply from the clean water tanks at Macarthur WTP,
however the CWT’s have limited storage in the event of an outage.

7.5.2 Minimise drinking water use

All four potable water options have identical water consumption. The effect of use of rainwater tanks
for source substitution, although not assessed in this report, would be identical for all potable water
options.

The effect of water reuse on potable water consumption is addressed in the recycled water option
comparison.

7.5.3  Stormwater pollution control and flow management

The potential use of rainwater tanks for source substitution and runoff reduction, although not
assessed in this report, would be identical for all potable water options.

7.5.4 Minimise lifecycle energy use

PW4 has the least operational energy use, as supply to the site is provided by the elevation of the
Macarthur WTP and no pumping is required.

PW?2 and PW3 have the next least energy use, due to part of the development being supplied by
gravity from Rosemeadow Elevated.

PW1 has the highest energy usage, as all water in the reservoir zone is pumped up to the new
reservoir.

Macarthur WTP is the bulk water source for Sydney Water Networks in the area. Options PW1, PW2
and PW3 use additional energy to transfer water from the outlet of the Macarthur WTP pipeline, and
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back through the network to Rosemeadow Elevated and Mount Gilead. The cost of this additional
energy loss has not been assessed for this report.

Embodied energy has been assessed on the basis of estimated mass of materials in the following
increasing order:

e PW3 - Does not have a reservoir;
e PW4 - Large reservoir, but does not have a pumping station;
e PW2 - Small reservoir and pumping station;

e PW1 - Large reservoir, large pumping station.

7.5.5 Level of acceptance by customers and community (i.e. odour, noise)

Noise generation in the potable water system is typically due to pumping operations and reservoir
filling to a lesser extent. Assessed on pump power, PW4 would have the least noise generation,
followed by PW2, PW3 and PW1.

There is no difference between the options in regard to odours.

7.5.6 Impact during construction and operation

Potable water works are generally restricted in and around the site. In addition, most potable water
servicing works are required prior to occupancy of the site, so there is little expected impact on
residents.

PW4 would have the least construction impact, as all works would be restricted to the site, or land
controlled by the owners of the site. However, these works would be undertaken in proximity to the
Upper Canal and other services, with the design intended to mitigate any impact.

The other 3 options require construction of a pipeline along Appin Rd but would otherwise be on the
site with limited impact.

7.5.7 Policy Integration

There is no known difference between potable water options for this criterion at this time.

7.5.8 Impact on the environment
Preliminary site investigations of the site have indicated that:

e The Mount Gilead study area site is primarily farm land with a long history of intensive
agricultural use. The majority of watercourses in the study area are considered substantially to
slightly modified as a result of this history of use. Threatened ecological communities exist in the
study area, as sparsely spread low grade populations and a small number of high quality
concentrated populations. The planning proposal for overall development allows for the removal
of the low quality populations and the rehabilitation and protection of the high quality populations
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to meet biodiversity obligations. The retained and protected populations will not be affected by
the construction of the water and wastewater infrastructure.

e A number of Aboriginal heritage sites have been identified at the site, and it is likely that all sites
will be disturbed during the development of the site. Disturbance of these sites are likely to be
due to the development in general, rather specifically attributable to potable water servicing
works.

e The surface soils are generally composed of non-saline soils and are expected to yield negligible
salinity effects, although localised salinity problems are possible.

e Development of the overall site will cause minor deterioration of some historically significant
district views from the mill but not from the homestead. Mitigation measures have been proposed
to ensure the effect is minimal.

e The proposed reservoir will be the only significant item of potable water infrastructure visible
from the mill (but not the homestead), and this will be filtered through existing and planned
proposed trees between the mill and the reservoir.

¢ Development of the overall site will cause deterioration of some historically significant district
views from the Mount Gilead homestead and windmill some 800m to the west. The proposed
reservoir will be the only significant item of potable water infrastructure visible from these
buildings.

e There is no record of contaminated land or industries on the site.

In general, there are no significant environment impacts due to the provision of potable water
infrastructure, nor are there significant differences between the options. Options PW1, PW2 and
PW4 are likely to have the largest impact on the environment, primarily due to the visual amenity of
the proposed reservoir.

7.6 Financial Evaluation

A Present Value cost analysis was undertaken (see Appendix 5) with the results summarised in
Table 7-1.

Table 7-1: Potable Water Option Costs

Option CAPEX OPEX PV
PW1 $9,613,261 $5,249,528 $10,354,064
PW2 $8,131,261 $4,077,707 $8,664,497
PW3 $1,775,691 $1,957,085 $2,159,400
PW4 $6,851,099 $2,501,445 $6,964,155
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In summary:

e Option PW3 is the only option without a reservoir and is the lowest cost option in terms of PV
and CAPEX for this reason.

e Option PW4 has the next lowest PV, as it does not require a pumping station.
e Option PW2 is the second most expensive option due to inclusion of a reservoir
e PWa1 is the most expensive option.

For all options serviced from Rosemeadow Elevated (PW1, PW2 and PW3), the initial stages of the
development are within the portion of the site that cannot be supplied by gravity, requiring all
servicing infrastructure to be completed for Stage 1 of the development. This includes high cost
items such as the reservoir and pumping station.

Options to delay initial expenditure on potable water infrastructure include:

e Modify staging to develop the lower parts of the site first as these areas can be serviced by
gravity from Rosemeadow Elevated Reservoir.

e Provide smaller temporary pumping and storage facilities.

e Temporarily accept a lower security of supply for the higher properties. This approach would also
be similarly applicable for PW4.

7.7 Summary
In summary;

e Option PW2 is the preferred option. Although it is the second most expensive option, it would
result in a greater security of supply than options PW3 and PW4.

e Option PW1 has the highest impact, highest energy use and highest PV costs and is less
preferable than PW2 for these reasons.

e Option PW4 has the second lowest PV, lowest energy consumption and low impact. The
permissibility of a connection to the Trility pipeline is unknown at this time, and it is unclear if this
option is available. The security of supply associated with this option is also less than for options
PW1 and PW2.

e Option PW3 has a significantly lower PV than the other options as it does not require
construction of a reservoir, and is generally similar to the other options for the other criteria.
However, this option also has poor security of supply and is not preferred for this reason.

The servicing approaches described in PW2 and PW4 are repeated in the potable water component
of the recycled water options, RW1 and RW2 respectively.
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8 WASTEWATER

The outcome of the modelling investigation was that the Glenfield system had sufficient capacity to
accept the flows from the Mount Gilead site. A number of options were identified to provide
wastewater services to Mount Gilead with some providing treatment processes for disposal to
irrigation or use in a dual pipe recycled water scheme. The following options were considered:

e WW1 - Transfer all wastewater to the Glenfield system with a new SPS and rising main.

o WW2 — Extract water from wastewater via sewer mining for recycled water in a dual pipe
scheme and transfer the remaining flow to the Glenfield system.

e WW3 - Construct a new STP serving Mount Gilead with effluent disposal via irrigation.

e WW4 — Construct a new STP serving Mount Gilead with effluent disposal via irrigation and
recycled water in a dual pipe scheme.

Low infiltration gravity sewerage reticulation has been adopted for all options, ahead of a pressure
system, for the following reasons:

e The site is well graded and would require few, if any additional sewage pumping stations to
service the entire site.

¢ Due to inflows from stormwater, gravity systems typically have a higher flow capacity than a
pressure system. A gravity system has been adopted as it provides a more conservative
estimate for sizing of the servicing infrastructure.

For the purposes of this investigation, a pressure sewer system has not been considered, however
their impact should be considered during the Detailed Planning phase.

There would be little advantage in a vacuum sewerage system for this site.

8.1 WW?1 - Discharge to the Glenfield sewer network

The Mount Gilead development site is located to the south of the Glenfield-Liverpool gravity
wastewater system, part of the Malabar wastewater system.

The Glenfield System serves the suburbs of Glenfield, Casula, Macquarie Links, Macquarie Fields,
Ingleburn, Minto and Bow Bowing. The nearest carrier to the Mount Gilead site is the Old Menangle
Rd Carrier which drains to the Glenfield-Campbelltown Sub main and ultimately to the Glenfield
RWP, located about 19 km away from the development.

Menangle Park sewerage is in the advanced stages of planning and will discharge to the Bow
Bowing carrier. The Appin Low Pressure Sewer System is located to the south of Mount Gilead and
connects to the Glenfield system via a DN250 rising main which traverses the Mount Gilead site,
adjacent to Appin Rd.
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Modelling results indicated that a pumping station with 70L/s capacity would be sufficient to service
the ultimate Mount Gilead development during a 1 in 3 month event. Using WSAA design
methodology, the pumping station would require a 130L/s design capacity, which forms the basis of
the cost estimate.

The connection point to the Glenfield system (Node# SM0-03) represents the furthest upstream
extent of the modelled system for connection from Mount Gilead, and is the closest point where
sewer capacity can currently be modelled.

A twin rising main is proposed in order to:
e assist in reducing the impact of low rising main flows in the initial stages of the development; and

¢ allow the sewage from Mount Gilead to discharge into different points in the Glenfield system,
close to Mount Gilead, thereby reducing the length of gravity sewer required.

To service the site, the following infrastructure would be required (refer to Figure 8-1):

Stage Infrastructure

1 A new 310kW sewage pumping station located at the low point in the Mount Gilead site, RL130m.
1.2km DN150 rising main to the local high point in Rosemeadow.
3.8km DN300 gravity sewer to Woodhouse Drive, Ambarvale (Node SMO-03).

4 1.2km DN200 rising main to the local high point in Rosemeadow.

8.2 WW?2 - Discharge to Glenfield sewer network with sewer mining for reuse

This option includes a local wastewater treatment plant to produce a disinfected tertiary effluent,
suitable for human contact in a dual pipe recycled water system with the remaining wastewater and
treatment waste transferred to Glenfield system via a new SPS and twin rising mains.

The treatment plant would be sized to meet the average day recycled water demand, 0.5 ML/day
rather than maximum day demand to reduce the capital cost. It is expected that this would be able to
meet 95% of Mount Gilead’s annual non-drinking water demand, excluding the potential impact of
rainwater tanks.

SWC permits a maximum of 600mg/L suspended solids to be discharged to sewers from sewer
mining facilities. Based on a typical suspended solids load of 250mg/L for raw sewage, up to 55% of
sewage flows could be reclaimed.

Daily production of recycled water can be adjusted to meet expected demand, with potable water
used to supplement supplies during high demand. Potable water would be initially utilised in the
recycled network until the site developed sufficient wastewater flows to sustain the sewer mining
system.
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Recycled water facilities such as storage and distribution pumping stations are described in the
recycled water options (RW1 and RW2).

The treatment plant would include treatment elements such as:

¢ Membrane Bio Reactor (MBR) plant - The treatment process assumed for Mount Gilead RWP
includes a Membrane Bio Reactor (MBR) plant which may be staged to reach full treatment
capacity over multiple stages based on the development rate and size of the proposed
development.

The MBR plant is a modified activated sludge process with screening, pre-treatment process, bio
reactor and a two tier membrane cartridge system contained within the MBR tank. A MBR plant
has the distinct advantage of having a smaller footprint and reduced sludge production (typically
1.2% of inflow volume when compared to the conventional activated sludge process of about
15%). Sludge and other solids would be returned to the waste water system for pumping to the
Glenfield system. The plant would be fully enclosed, with odour control to reduce or negate
buffer zone requirements.

e Reverse osmosis (if required) — to prevent accumulation of dissolved solids within the recycled
water system

e UV disinfection and chlorination — for pathogen control.

To service the site, the following infrastructure would be required (refer to Figure 8-2):

Stage Infrastructure

1 A new 310kW sewage pumping station located at the low point in the Mount Gilead site, RL130m.
1.2km DN150 rising main to the local high point in Rosemeadow.
3.8km DN300 gravity sewer to Woodhouse Drive, Ambarvale (Node SMO-03).

3 Initial 50% capacity of a 0.5 ML/day MBR+RO treatment plant (tertiary) and sewer mining facility
4 1.2km DN200 rising main to the local high point in Rosemeadow.
5 50% capacity of 0.5 ML/day MBR+RO treatment plant (tertiary)

Recycled water infrastructure downstream of the STP outlet is addressed in the recycled water
options.

8.3 WW3 - Onsite STP with disposal to irrigation

This option treats wastewater to produce a disinfected secondary effluent, suitable for spray
irrigation of non-food crops (turf, pasture) for total disposal of all wastewater flows.

The treatment plant would be sized to meet the full wastewater loading, nominally 1.0 ML/day with
24 hours raw wastewater storage.
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The treatment plant would include elements such as:

¢ Membrane Bio Reactor (MBR) plant - The treatment process assumed for Mount Gilead RWP
includes a Membrane Bio Reactor (MBR) plant which may be staged to reach full treatment
capacity over multiple stages based on the development rate and size of the proposed
development.

The MBR plant is a modified activated sludge process with screening, pre-treatment process, bio
reactor and a two tier membrane cartridge system contained within the MBR tank. A MBR plant
has the distinct advantage of having a smaller footprint and reduced sludge production (typically
1.2% of inflow volume when compared to the conventional activated sludge process of about
15%). The plant would be fully enclosed, with odour control to reduce or negate requirements for
buffer zones. The sludge generated from the process would be pumped out and tankered away
by a licensed contractor to West Camden or Glenfield RWP plants.

e UV disinfection and chlorination — for pathogen control.

The treated effluent from Mount Gilead STP will be reused for irrigation of parklands, fields etc. and
existing turf farms with irrigation infrastructure to the west of the site, although other consumers may
be identified in the future. A design irrigation rate of 4 ML/ha/yr (approximately 1.1 mm/day) has
been assumed, requiring an irrigated area of 81 ha. The irrigation rate will need to be further refined
after a land capability assessment for irrigation areas has been undertaken. No allowance has been
made for the acquisition of irrigation land.

A storage pond will be required to balance flow during reduced periods of irrigation demands during
winter and periods of wet weather. Wet weather storage ponds are to be PE lined and based on
approximately 7 days of wet weather storage. In the event of prolonged wet weather treated effluent
would be discharged to local waterways.

To service the site, the following infrastructure would be required. Refer to Figure 8-3.

Stage Infrastructure

1 New 50kW lift sewage pumping station and short rising main to transfer sewage to STP
1 ML raw sewage buffer storage with odour removal;
Initial 25% capacity (60% of costs) of a 1 ML/day MBR treatment plant (secondary) — up to 1500 EP
New pumping station to transfer effluent to irrigation (30kW)
New 4km DN150mm uPVC pipeline to irrigation areas

New 7ML wet weather pond storage

3 Additional 25% capacity of a 1 ML/day MBR treatment plant — up to 3000 EP
5 Additional 25% capacity of a 1 ML/day MBR treatment plant — up to 4500 EP
8 Additional 25% capacity of a 1 ML/day MBR treatment plant — up to 6000 EP
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8.4 WW4 - Onsite STP with disposal to irrigation and reuse

This option is similar to WW3 above except that wastewater would be treated to a tertiary standard,
suitable for human contact and used for internal non-potable reuse (i.e. toilet flushing, washing
machines). Excess water would be disposed of by irrigation although the preference would be to
reduce effluent discharge into a sensitive environment by identifying additional recycled water
customers. To service the site, the following infrastructure would be required. Refer to Figure 8-4.

Stage Infrastructure

1 New 50kW lift sewage pumping station and short rising main to transfer sewage to STP
1 ML raw sewage buffer storage;
Initial 25% capacity (60% of costs) of a 1 ML/day MBR +RO treatment plant (tertiary)
New pumping station to transfer effluent to irrigation (30kW)
New 4km DN150mm uPVC pipeline to irrigation areas

New 7ML wet weather pond storage

3 Additional 25% capacity of a 1 ML/day MBR+RO treatment plant
5 Additional 25% capacity of a 1 ML/day MBR+RO treatment plant
8 Additional 25% capacity of a 1 ML/day MBR+RO treatment plant

Non-potable water infrastructure downstream of the STP outlet is addressed in the recycled water
options.
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1.0 ML/day MBR STP and
storage

Irrigation pumping
station and pipeline

Figure 8-3: Wastewater Option WW3
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Figure 8-4: Wastewater ption 4
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8.5 Wastewater Option Assessment

The options for waste water have been compared against the cost and non-cost based assessment
criteria. This assessment is a subjective review with a more detailed assessment to be carried out as
part of the detail planning. The assessment is as follows:

8.5.1  Contribute to a secure water supply and wastewater services

All options require electrical power to operate, however the treatment options, WW2, WW3 and
WW4 have the heaviest demand.

Option WW1 is considered to have the best security of service, as it would be easier to provide
temporary generating facilities for a single pumping station than an entire wastewater treatment and
disposal scheme. Similarly, WW?2 is considered to have the next best service, due to the connection
to the Sydney Water network.

Provisional emergency storage or backup power supply would be required for all options to meet
incident response times.

8.5.2 Minimise drinking water use

Options WW2 and WWA4 generate recycled water for use in a dual pipe network and reduce potable
water consumption by approximately one third.

Options WW1 and WW3, do not reduce potable water use.

8.5.3 Minimise wastewater discharge to sensitive water ways

Modelling indicates no increase in wet weather discharge (overflows to water ways in a 1 in 3 month
ARI event for Options WW1 and WW?2).

A combination of low leak sewers within the development and a low water table, would mean that an
overflow from the Mount Gilead internal reticulation would be unlikely during normal operation for all
options.

In emergencies, the onsite treatment options WW3 and WW4 may discharge treated effluent to
adjacent water ways.

8.5.4 Estimated average STP effluent discharge to receiving water ways

Options WW3 and WW4 ultimately dispose of treated effluent to land and do not discharge to
waterways.

Options WW1 and WW?2 ultimately discharge to rivers or the ocean. Due to sewer mining, Option
WW?2 has half the volume of Option WW1, but has the same total pollutant loading, so can be
considered equivalent.
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8.5.5 Stormwater pollution control and flow management

Not applicable for wastewater options.

8.5.6 Minimise lifecycle energy use

Option WW1 has the lowest energy requirements as this option does not involve treatment
processes.

The treatment options have significant energy requirements. Option WW2 has the next lowest
energy consumption, as it treats approximately 50% of the wastewater load, followed by WW3 and
ww4,

Embodied energy has been assessed on the basis of estimated mass of materials and extent of
works in the following increasing order:

e WW1 — Pump station and rising main only;
¢ WWS3 - Onsite water treatment and irrigation disposal system
¢ WW4 - Onsite water treatment, including RO and irrigation disposal system

¢ WW2 — Pumping station and rising main to Glenfield system, as well as onsite treatment facility

8.5.7 Acceptance by customers and community (i.e. odour, noise)

Noise generation in the wastewater system will be typically due to treatment operations. Treatment
plants contain a range of mechanical equipment such as pumps, blowers and solids handling
equipment. Most of the equipment can be enclosed or muffled to reduce impact. In addition,
treatment plants are associated with a higher number of heavy vehicle movements for waste
removal and deliveries.

Pumping can also cause noise. However, most wastewater pumps are typically submerged most of
the time, thus reducing noise.

e Option WW1 has the lowest noise impact as this option does not involve treatment processes.

e Option WW2 has the next lowest noise generating potential as it only treats approximately 50%
of the wastewater load, and does not require waste handling facilities or associated truck
movements.

e Options WW3 and WW4 will have the greatest noise generating potential.
The same ranking of the options would apply for odours.

Wastewater treatment works are generally restricted in and around the site. In addition, most
wastewater servicing works are required prior to occupancy of the site, so there is little expected
impact on residents.
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WW3 and WW4 would have the least construction impact, as all works would be restricted to the
site, or land controlled by the landowners. However, these works would be undertaken in proximity
to the Upper Canal and other services, designed to mitigate any impact on third party infrastructure.

The other two options require construction of a pipeline along Appin Rd but would otherwise be on
site, with limited impact.

8.5.8 Impact on the environment
Preliminary site investigations of the site have indicated that:

e The Mount Gilead study area site is primarily farm land with a long history of intensive
agricultural use. The majority of watercourses in the study area are considered substantially to
slightly modified as a result of this history of use. Threatened ecological communities exist in the
study area, as sparsely spread low grade populations and a small number of high quality
concentrated populations. The planning proposal for overall development allows for the removal
of the low quality populations and the rehabilitation and protection of the high quality populations
to meet biodiversity obligations. The retained and protected populations will not be affected by
the construction of the water and wastewater infrastructure.

e A number of Aboriginal heritage sites have been identified at the site, and it is likely that all sites
will be disturbed during the development of the site. Disturbance of these sites will be due to the
development in general, rather specifically attributable to wastewater servicing works.

e The surface soils are generally composed of non-saline soils and are expected to yield negligible
salinity effects, although localised salinity problems are possible.

e Development of the overall site will cause minor deterioration of some historically significant
district views from the mill but not the homestead. Mitigation measures have been proposed to
ensure the effect is minimal.

e There is no record of contaminated land or industries on the site.

In general, there are no significant environment impacts due to the provision of wastewater
infrastructure; nor are there significant differences between options. Options WW3 and WW4 are
likely to have the largest impact on the environment, primarily as these facilities are the largest. All
options have some risk of overflow into the environment.

8.6 Financial Evaluation

A Present Value cost analysis was undertaken with the results summarised in Table 8-1.
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Table 8-1: Wastewater Option Costs

Option CAPEX OPEX PV
Ww1 $13,324,003 $10,648,530 $15,378,123
Ww2 $27,483,687 $29,245,905 $30,836,761
Ww3 $23,197,487 $34,061,300 $30,066,773
Ww4 $25,594,408 $34,835,087 $32,275,130

e Option WW1 is the only option without treatment facilities and is the lowest cost option for this
reason.

e Option WW2 requires both a rising main to the Sydney Water system and a treatment facility,
resulting in the highest CAPEX.

e Option WW3 treats wastewater to a lower quality of effluent than WW4, and has slightly lower
CAPEX and OPEX.

8.7 Summary
In summary:

e Option WW1 has a significantly lower PV than the other options and is generally similar or better
than the other options for other evaluation criteria.

e The other options contain a treatment component which generally results in higher impacts. and
costs.

e Option WW2 has the highest CAPEX but lowest OPEX of the treatment options. It contains
elements of both approaches to servicing, transfer to the Glenfield system and onsite treatment.
It also contains the weaknesses of both approaches of servicing the site, but has superior waste
handling capabilities, less impact on the site and ultimately has a backup contingency of being
able to pump wastewater to the Glenfield network.

e Options WW3 and WW4 are similar in terms of costs and meeting the criteria, with the RO
component of WW4 making the most expensive option for all criteria.

Ultimately, the options for wastewater need to integrate into a servicing scheme with potable water
and possibly recycled water. Therefore, the options have been grouped on whether recycled water is
generated:

e No recycled water - WW1 and WW3
¢ Recycled water - WW2 and WW4

Based on the above, Option WW1 is the preferred option for schemes that do not include a recycled
water component (WW1 and WW3). It is also the preferred overall wastewater option.
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Of the schemes that include a treatment process to produce recycled water (WW2 and WW4),
option WW?2 is the preferred option.

WW?2 has the highest capital expenditure, however this option allows the expenditure on a sewer
mining / recycled water system to be delayed by utilising potable water in lieu of recycled water, until
the catchment matures.
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9 RECYCLED WATER

The recycled water options reflect a dual pipe arrangement for domestic use of recycled water. Both
of these options have a reduced potable water component and a recycled water component.

The recycled water elements for these two options are identical and consist of a recycled water
storage tank at the STP and an adjacent distribution pumping station. The differences between RW1
and RW2 are from the source of potable water for the site.

The recycled water (i.e. toilet flushing, washing machines, and external use) supply options would be
combined with the installation of water efficient fixtures so that residential developments are BASIX
compliant.

Recycled water storage is sized to meet maximum day conditions and is distributed using a pumped
pressure system i.e. no high level reservoir, with the potable system as a backup for the recycled
water supply. The capacity of the potable water infrastructure is reduced in line with the reduced
potable demand, although the connection between Rosemeadow Elevated to the site remains the
same, to enable back up supply of the recycled water system.

It is assumed that potable water would be utilised in the recycled water system until a reliable source
flow could be generated. It is further assumed that the recycled water servicing infrastructure would
be required by Stage 3 of the development.

Wastewater options WW2 and WW4 both have sufficient capacity to supply recycled water by either
sewer mining or from an on-site STP, respectively.

Two options for recycled water have been developed:

e RW1 — Potable Water from Rosemeadow Elevated (similar to PW?2) with reduced capacity
potable water infrastructure plus a recycled water pressurised distribution system.

e RW2 — Potable Water from the Trility Pipeline (similar to PW4) with reduced capacity potable
water infrastructure plus a recycled water pressurised distribution system

9.1 RW1 - Potable Water from Rosemeadow Elevated Reservoir and Recycled
Water

To service the site, the following infrastructure would be required to provide potable and recycled
water servicing:
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Stage Potable Water Infrastructure

1 Connection to the existing DN450 pipe at the intersection of Appin Rd and Kellerman Drive
580m long DN250 supply main along Appin Road.

New water pumping station nominally located on the northern boundary of the Mount Gilead site
Approximate duty 28 L/s @ 52m (24kW duty).

2300m DN150/200 rising main generally following Appin Rd, to the extreme southern end of the site.

1.0 ML elevated security reservoir located at the southern end of the site

Stage Recycled Water Infrastructure

3 2.1ML recycled water storage tank

New booster pumping station to maintain the reticulation system as a pressurised network.

9.2 RW2 - Potable Water from Trility Pipeline and Recycled Water

To supply the site by gravity via the Trility pipeline, the following infrastructure would be required to
provide potable and recycled water servicing:

Stage Potable Water Infrastructure

1 Connection to the existing DN500 offtake from the Trility pipeline including an AICV and flowmeter.
Location to be confirmed. No allowance has been made for SWC costs for integration of the Mount
Gilead offtake flow monitoring into the Trility / SWC IICATS control system;

1.7km DN200 internal transfer main to the extreme southern end of the site; and

1.0ML elevated security reservoir located at the southern end of the site

Stage Recycled Water Infrastructure

3 2.1ML recycled water storage tank

New booster pumping station to maintain the reticulation system as a pressurised network.

A PRV would be required within the site reticulation to manage the water pressure to customers in
the lower portions of the site.

9.3 Recycled Water Option Assessment

The key benefits of a recycled water scheme are the reduction of potable water use. Unless these
items are key drivers, a single pipe system will generally have less impact and expense than a dual
pipe system.

The recycled water element of options RW1 and RW2 have identical assessments. The relative
assessment of the potable water component for each option is the same as described in the potable
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water options, noting that for a dual pipe system, the potable water infrastructure is sized for the
reduced potable flows.

9.4 Financial Evaluation
A Present Value cost analysis was undertaken with the results summarized in Table 9-1 below:

Table 9-1: Recycled Water Option Costs

Option CAPEX OPEX PV
RWA1 $12,944,453 $8,687,252 $13,652,267
RW2 $10,353,820 $6,743,109 $10,994,181

A key strategy to delay expenditure on recycled water system is to utilise potable water in lieu of
recycled water. Sewer mining has a distinct advantage in this regard, as only the transfer component
of the scheme needs to be built initially and the entire sewer mining treatment plant can be deferred
until the catchment matures. For the onsite STP, which also provides sewage treatment for the site,
most of the infrastructure costs are required at the start of the development, with additional treatment
modules installed later. Stage 3 has been adopted for commencement of recycled water

9.5 Summary

Option RW1, similar to PW2, including connection to the Rosemeadow elevated system, is the
preferred option for supplying potable water under a dual pipe system.
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10 SERVICING STRATEGY

In order to service the site, the various options must also be assessed in combination to provide an
integrated servicing solution for the site.

The results of the option assessment against cost and non-cost criteria are ranked in preferential
order in Table 10-1 below:

Table 10-1: Option Assessment Summary

Potable Water Wastewater Recycled Water
Most Preferred PW2 Ww1 RW2
PW1 WW2 (recycled water) RwW1
PW4 WW4 (recycled water)
PW3 WW3
Least Preferred (least cost but poor security of
supply)

There is a natural compatibility between options in regard to the use of recycled water. For example,
combining a recycled water option with a wastewater option that doesn’t allow for production of
recycled water makes little sense. With this in mind, the combinations of the various compatible
options with potable water supply from the Rosemeadow elevated system (PW2 and RW1), along
with the PV estimates are presented in Table 10-2.

Table 10-2: Rosemeadow Elevated Supply Servicing Strategy

Potable Supply from Rosemeadow

. Wastewater to Glenfield On-site STP
(preferred option)
Potable Only PW2 + WW1 $24,042,620 PW2 + WW3 $38,731,270
Potable and recycled (Dual Pipe) RW1 + WW2 $44 489,028 RW1 + WwW4 $45,927,396

The same process has been undertaken using the second preference for potable water servicing,
(PW4 and RW2). The combinations of the various compatible options with potable water supply
from the Trility pipeline (PW4 and RW2), along with the PV estimates are presented in Table 10-3.
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Table 10-3: Trility Supply Servicing Strategy

Potable Supply from Trility pipeline

. . Wastewater to Glenfield On-site STP
(alternative option)
Potable Only PW4 + WW1 $22,342,278 PW4 + WW3 $37,030,928
Potable and Recycled (Dual Pipe) RW2 + WW?2 $41,830,942 RW2 + WwW4 $43,269,311

Based on the preferred options above, the preferred servicing strategy for the site is the combination
of:

e PW2 — New high level reservoir zone;
¢  WW1 - Pump wastewater to the Glenfield system;
e There is no recycled water servicing element.

These options provide the most cost effective solution and have the least overall impact. These
options also represent the lowest risk approach in terms of security of supply. The preferred
servicing strategy is shown in Figure 10-1.

Based on the preferred options above, the proposed expenditure plan for servicing the Mount Gilead
site is shown in Table 10-4.

Table 10-4: Expenditure Plan

Capital
Year Potable Water Wastewater Expenditure *
™
Water pumping station Sewage pumping station.
580m DN250 water main 2.0km DN150 rising main
2015-2019 $21.5
2300m DN150/200 water main 2.0km DN200 rising main
0.85ML elevated security reservoir 3.5km DN300 gravity sewer
2020 - 2024 None None $0
2025 - 2034 None None $0
2035 - 2044 None None $0

1 — Periodic replacement of mechanical and electrical equipment is included in PV analysis but not included in capital expenditure

estimates for the expenditure plan.

From Table 10-4, all works are to be undertaken in the first five-year period. The ability to
incrementally construct servicing infrastructure to delay expenditure is limited due to a combination
of:
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¢ The development of the entire site is planned to be complete within 10 years
e The main costs are initially required to connect the site to Sydney Water’s systems.

Due to the close timing and relatively small size of servicing infrastructure, the benefits of staged
servicing may be outwelghed by the loss of economies of scale for a non-incremental approach

.

e : : o P . . ¥
Connection to -
Glenfield system !

emeadow Elevat.e:: }Reservmr
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e g B e N Connection to existing DN450
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Proposed water
pumping station .

2300m of DN150/200
rising main along
Appin Road

gProposed Elevated Reserv0|r (FSIE20;7m)

Proposed Reservoir
(0.85ML)

Figure 10-1 - Preferred Servicing Scheme
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11 CONCLUSION

This is a high level servicing strategy report prepared to assess the ability of Sydney Water’s existing
water and wastewater systems to service the Mount Gilead development and also to identify
alternative (non-Sydney Water) servicing options. The report considers both the current and future
(2036) scenarios and provides a present cost estimate for servicing the site.

The costs developed in this investigation include significant additional allowances and contingencies
that reflect the early stage of planning for this project, and would be expected to reduce as planning
continues.

The staging of the development has a significant impact on the costs for servicing infrastructure and
there is considerable scope for optimisation and refinement during the detailed planning phase.

11.1  Augmentation Works

From the results of this investigation, there is sufficient capacity in Sydney Water’s existing water
and wastewater systems to accommodate the proposed 1700 lot Mount Gilead development.

The impact on the performance of Sydney Water‘s systems would be minor and augmentation of
existing infrastructure is not required.

11.2  Servicing Strategy

The preferred servicing strategy for potable water is to supply from a connection to the Trility pipeline
and a new security reservoir on the site.

The preferred servicing strategy for wastewater is to pump sewage from Mount Gilead to the
Glenfield network for treatment at Glenfield RWP.

The use of reclaimed effluent to provide a non-drinking water service to the development has been
assessed as a non-preferred option considering both cost based and non-cost criteria. The use of
other alternative sources to reduce potable water use, such as rainwater tanks or centralised
stormwater collection, do not affect infrastructure sizing but should be considered in subsequent
planning stages.

On this basis, it is recommended that Sydney Water give consent for the current rezoning
application.
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Appendix 1  Sydney Water Letter of Requirements
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Sydney

WAT<R

10 October 2013

Mr Darryl Kite

Director

Old Mill Properties Pty Ltd

C/- Summers and Summers Pty Ltd
PO Box 391

Miranda NSW 1490

Mt Gilead MDP Area — Planning Requirements Package
Dear Mr Kite

| refer to your discussions with Kate Wild about accelerating the water and wastewater servicing
of the Mt Gilead release area and entering into a Commercial Agreement with Sydney Water.

Sydney Water will reimburse Mt Gilead Pty Ltd and S&A Dzwonnik for the reasonable and
efficient costs of accelerating services to the Mt Gilead development through a per lot payment
mechanism set up by a Commercial Agreement.

Servicing Strategy and Detailed Planning

There is currently no water or wastewater servicing strategy developed for the Mt Gilead release
area. Therefore, as part of your investigations, the landowners will need to prepare a servicing
strategy for the entire Mt Gilead development. To progress the development, Sydney Water
requires investigative studies be carried out in two main stages:

1. Stage 1: Strategic planning — a single servicing strategy is prepared for the water related
servicing needs of the Mount Gilead release area. This covers the initial investigation into
strategic servicing options for drinking water, wastewater and non-drinking water and
development of multi criteria analysis to identify a preferred servicing strategy. A full list of all
the tasks is provided in Attachment A.

Sydney Water currently only approves Mt Gilead Pty Ltd and S&A Dzwonnik to carry out
Stage 1: Strategic planning. If, following strategic planning, you intend to proceed with the
development, you will need to seek endorsement from Sydney Water to proceed with Stage
2: Detailed Planning.

2. Stage 2: Detailed planning - develop the options and concept designs for the drinking
water and wastewater reticulation schemes and any feasible interim servicing options. And
management and delivery of environmental activities up to and including completion of the
environmental impact assessment. This will include

= the preparation of needs specification and concept designs

= obtaining all necessary approvals to allow construction of the infrastructure.
A list of all the proposed tasks is provided in Attachment B. This list is provided for
information only and must be reviewed following endorsement from Sydney Water that Mt
Gilead Pty Ltd and S&A Dzwonnik intend to proceed with Stage 2.
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Mt Gilead Pty Ltd and S&A Dzwonnik will be required to engage and fund appropriate
consultancies to prepare the necessary studies. Some of these activities may be carried out in
conjunction with each other.

The funding of these necessary planning studies will be at Mt Gilead Pty Ltd’s and S&A
Dzwonnik’s own risk. Should the landowners choose not to progress the development of the site,
Sydney Water will not reimburse Mt Gilead Pty Ltd and S&A Dzwonnik for any costs associated
with the strategic planning.

Mt Gilead Pty Ltd and S&A Dzwonnik are to create a detailed project brief based on the tasks in
Attachment A which is to be endorsed by Sydney Water prior to engagement of any consultants
to complete the work. Sydney Water’s preference is for the Mt Gilead Pty Ltd and S&A Dzwonnik
to engage a Project Coordinator to manage the planning phase of the water and wastewater
infrastructure required to service the development area. The role of the Project Coordinator is
outlined in Attachment C. Sydney Water must review and endorse all project briefs and studies
being carried out.

Procurement Process

Sydney Water requires that developers follow Sydney Water’s procurement guidelines for the
procurement of planning deliverables. This includes for the engagement of any consultants the
landowners wish to use for the strategic or detailed planning phases. The procurement guidelines
are available on Sydney Water's website at: http://www.sydneywater.com.au/SW/plumbing-
building-developing/developing/land-development/index.htm.

Commercial Agreements

For Stage 2, Sydney Water will work with Mt Gilead Pty Ltd and S&A Dzwonnik to develop a
Commercial Agreement to assist with the development of the site. The agreement will detail the
funding arrangements, planning requirements and staging of the required infrastructure. Sydney
Water will refund all reasonable and efficient planning costs as part of the Commercial
Agreement.

Agreement of Terms

To progress these strategies, Sydney Water requires Mt Gilead Pty Ltd and S&A Dzwonnik to
accept (in writing) the above conditions and to agree to undertake all appropriate tasks as listed
in the enclosed attachments.

Should you choose to progress any of these strategies, or any requirements of the proposed
commercial agreement, without Sydney Water endorsement or approval as required, Sydney
Water may choose not to provide you with funding for that work.

Should you have any questions regarding this matter, please contact Kate Wild, Senior Growth
Planner on 8849 5842.

Yours sincerely

}Shzaron Davies

Manager, Urban Growth
1ol 3
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Attachment A — Strategic Planning Requirement Package

Task

Description

Deliverables

1

Sydney Water, Mt Gilead Pty Ltd and S&A Dzwonnik (“the
landowners”) agree on the project scope. The landowners arrange
and facilitate an inception meeting with the landowners’
consultants and Sydney Water to gain a clear understanding of
the project.

The landowners’ consultants prepare a management control
plan/project plan (including Sydney Water review periods, hold
points, milestones and signoffs), and project briefs for specialist
work to be completed. Sydney Water must confirm and endorse
the plans and brief/s, and must approve the selected tender.

The landowners’ consultants and Sydney Water must exchange
information to avoid rework.

= Description of
agreed project

= Project Briefs

= Management
Control Plan/
Project Plan

In consultation with Sydney Water, the landowners’ consultants
develop Planning Criteria to be used for designing drinking water
and wastewater infrastructure. The consultant can use Sydney
Water Planning Criteria for Dual Reticulation Systems as an initial
guide.

Basis of Planning
Report

The landowners will confirm the development schedule (including
total development and lot production for residential &
commercial/industrial and other development) and (if any) the
timing for other developments in the vicinity of Mount Gilead
release area that have potential to be included in the proposed
servicing scheme.

The landowners prepare information on the general development
pattern/precinct layout, lot yields and lot production and
development sequencing for the Mount Gilead release area.

The landowners’ consultant determines lot and demand forecasts
including staging and timing for each product. This report shall
detail as a minimum all proposed design loadings, assumptions,
proposed treatment processes and all identified potential
customers (growth and non-growth) using text, tables, graphs and
diagrams.

Proposed Servicing
Area

Including growth
forecasts, water
demand and
wastewater flow
projections

4*

Peer Review/Approval: Sydney Water to endorse the Basis of
Planning and Proposed Servicing Area

The landowners’ consultant investigates the existing conditions
(hydraulic system capability, system constraints, and system
issues) within the existing drinking water, non-drinking water and
wastewater systems.

This will identify problems that may eliminate options from further
review and/or provide input into the assessment of servicing
options.

Existing Conditions
Report
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Task

Description

Deliverables

Constraints, opportunities and issues to include:

1. capacity of existing drinking water, non-drinking water and
wastewater systems to accommodate the Mount Gilead
development and other nearby developments in the system

2. ability to stage delivery of new water-related infrastructure and
operational efficiency

3. risk-based assessment in line with meeting Sydney Water's
Operating Licence

4. climate and rainwater capture

5. mine subsidence areas

6. environmental issues such as salinity, flooding, flora and
fauna

7. co-ordination with planning authorities and other service
providers

The consultant is to undertake an existing system capability
assessment (including detailed hydraulic modelling) of all adjacent
water and wastewater systems.

The landowners’ consultant develops a range of servicing
concepts that provide water related infrastructure to the precinct.

These concepts may include but are not limited to:

=  Water

o Transfer from existing system

o Transfer from existing storage dams

o Rainwater tanks with appropriate treatment

o Recycled water
= \Wastewater

o Transfer to existing system

o Local treatment and effluent management
= Non-drinking water

o Local treatment and irrigation of all effluent

o Local treatment and domestic reuse

o Local treatment and continuous discharge
The consultant is expected to investigate various different
servicing options detailed above in regard to transfer routes,
pumping station locations, reservoir locations, etc. The sizing of

infrastructure is to be based on the design loadings, demands and
assumptions identified in Task 2.

Strategic Servicing
Options Report

11

Undertake Strategic Options Assessment

= Assess each short-listed strategic option including a total life
cycle analysis.

Strategic Options
Assessment
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Task

Description

Deliverables

Facilitate workshop with Sydney Water staff and consultants
to assess the short-listed options and select the preferred
option

Provide technical, economic, social and environmental
justification for the selection of the preferred strategic option,
including sensitivity assessment of the strategic option

12 | Produce a draft Servicing Strategy Report. The draft Strategic
Options Report and Servicing Strategy Report shall consider, but
not be limited to, the following issues where applicable:

Development projection and demand forecasts
Staging plan

Description of the preferred strategic option including
diagrams

Overall cost efficiencies
Existing system hydraulic constraints

Land acquisition details (including any temporary/permanent
easements)

Cost (capital and NPV) and program estimates of proposal in
five year intervals.

Sydney Water will provide a typical ‘table of contents’ as part of
input to this task.

Servicing Strategy
Report

13* | Sydney Water peer reviews the Servicing Strategy Report.

14 | The landowners’ consultant produces a final Integrated Servicing
Strategy Report approved by Sydney Water. Sydney Water
requires the final Servicing Strategy to be approved at the
appropriate level.

Final report

* Hold Points
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Attachment B — Detailed Planning Requirements Package (for information only)

Task

Activity

Key Information

1

Inception meeting and
information gathering

The landowners’ consultant will be required to:

= Prepare Management Control Plan

= |dentify roles and responsibilities

= Confirm project objectives/methodologies

= Confirm deliverables, timing and budgets

* Confirm communication protocols

* Prepare a Sydney Water safety plan and procedures
= |dentify internal and external stakeholders

= Liaise with Urban Growth, Servicing and Asset Strategy,
Engineering and Environmental Services, and Service
Delivery in regards to any system constraints or issues
that may impact option development

Any relevant reports/studies will to be handed over to the
landowners’ consultant.

The deliverables for this task are:
= Project execution plan
= Project plan

= Project safety plan

Proposed servicing
area and development

details

Identify and document ALL possible development that can be
included.

The proposed servicing area to be endorsed by Sydney
Water.

Liaise with appropriate planning authorities.

Carry out risk assessment using Sydney Water’s risk
methodology. This will need to be updated as the project
develops. Updates should occur at least every 6 weeks.

3*

Basis of Planning

Report

Include low infiltration sewers criteria or other alternative
system where appropriate.

Determine future system performance requirements.

Develop projected demands and flows for the full service
catchment, with proposed staging through to ultimate site
development.

Assess a number of scenarios (eg different growth scenarios,
different demand design rates, etc).

Detailed assessment of current system performance.

Prepare technical memo.
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Task

Activity

Key Information

Environmental
Planning

Identify and map the key environmental constraints,
opportunities and issues (environmental constraints mapping).

Undertake any preliminary surveys and specialist studies that
may be required to identify environmental constraints,
opportunities or issues.

Identify planning approval pathway.

This environmental information will be used in the
identification of options, and design and construction
constraints. It will also be used in developing assessment
criteria, assessment of options and for any Multi Criteria
Analysis workshop.

Liaise with necessary stakeholders during Environmental
Planning

Issue constraints mapping.

5*

Peer review

Peer review of work tasks (2-4)

Assessment criteria

Develop assessment criteria in consultation with Sydney
Water including environmental, social, technical and economic
assessment criteria.

Project Team workshop.

Option development

Develop a list of options that are consistent with the approved
Servicing Strategy.

Identify different internal servicing options, different routes,
different asset locations, and alternate
pipeline/pumping/storage.

Technical assessment (consider odour operation and
maintenance issues) — undertake specialist studies as
required eg odour, geotechnical, environmental.

Present modelling results for each option/s and any specialist
studies undertaken.

8*

Refine options and
review information
requirements

Refine option list by developing assessment criteria to develop
a “short list” for futher detailed assessment. Identify likely
inputs required to assess options and confirm information
available to assess options.

Sydney Water to approve options that are to proceed to
detailed options assessment.

Detailed option
assessment

* Preliminary hydraulic modelling
» Cost estimates

= Technical assessment
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Task Activity

Key Information

= Environmental constraints/opportunities (see Task 6)
= Social impacts

= Stakeholder consultation (external/internal)

10 Determine preferred
option

Determine preferred option with lowest life cycle cost with
acceptable risk profile.

1 External stakeholder
briefing

Briefing to key stakeholders on the preferred option.

12 Optimisation /
sensitivity assessment

Assess impact on staging, cost and sizing of infrastructure
from different design unit rates and population projections
(determined in Task 7). Detailed modelling of preferred option.

13 Risk assessment

Performed on the preferred option and second best option.

Workshop to be undertaken with appropriate Sydney Water
personnel.

14* | Endorse preferred
option / planning
approval pathway

Sydney Water to endorse the preferred option and the
appropriate planning approval pathway.

15 Draft options report

The Options Report is to provide a record of the planning
process and outcomes. The report as a minimum must
provide:

= objective of planning process
= catchment plants

= description of the existing system, evaluation of its
performance and constraints, operation and design criteria
and design loadings, demands, flows and assumptions,
including geotechnical desktop study (this may determine
the need for field geotechnical studies, with boring)

= summary of the existing environment and environmental
constraints and opportunities. All the environmental factors
do not need to be included in the main body of the report.
The main body must include those factors that were
relevant to the development and/or selection of the
preferred option. The remaining environmental information
may be included in an appendix and must include a
description of the factor and why it was not considered
relevant for the development and/or selection of the
preferred option

= identify stakeholders, consultation and describe issues. As
with the environmental information the main body of the
report must include a description of the factors relevant to
the development and/or selection of the preferred option.
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Task

Activity

Key Information

The remaining information may be included in an appendix
and must include a reason why it was not used for the
development and/or selection of the preferred option

= adescription of all the options and the advantages and
disadvantages of each option with respect to the technical,
environmental and community factors. The technical costs
for each option should also be included

= the assessment criteria and outcome of the MCA
= risk assessment
= include scheme plans

= include a short chapter on communication and
engagement activities that were undertaken, including
what information was collected and how it was used to
back up the scoring/results for the preferred option.

Allow 2 weeks for Sydney Water to comment on submitted
document.

16

External stakeholder
briefing

Only if required

17*

Final options report

Sydney Water approves options report and preferred option.
Allow 2 weeks for approval process.

18

Concept design report

Prepare concept design report, including:
= Mech/Elect requirements

= Concept drawings

= CHAIR/FMECA

19

Needs specifications

Develop needs specifications for key infrastructure to be
delivered following Sydney Water and Australia Standards and
WSAA Codes requirements and relevant Government
requirements.

As a minimum, this work shall include, but is not limited to:
= description
= critical dimensions

= geotechnical information and foundation report for
structured assets

= contamination report

* hydraulic modelling to review and confirm any sewer
pumping stations, water pumping stations, reservoir
concept designs and additional modelling required for
finalisation of needs specification
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Task

Activity

Key Information

= prepare concept design and design data document

= odour control for any sewer pumping station and rising
main — including effect of any staging of development

= CHAIR (construction hazard assessment impact review
workshop)

= pre-detailed design construction cost estimate and
construction timetable

= asset lifecycle analysis
= power supply and water supply requirements
= obtain environmental approvals

= draft needs specification report

20

Needs specifications
approval and sign off

Allow 4 weeks for approval process

21

Design and
construction (D&C)
report (draft and final)

Assess design and construction issues related to the preferred
option.

Preliminary concept plans of the preferred option should be
included.

Must liaise with key stakeholders (eg RTA, Councils,
electricity, gas etc) and where appropriate the local community
to determine impact and requirements as a result of preferred
option.

Complete survey and/or geo-technical assessment if
necessary to reduce risk of future variation in project scope
(may be completed as part of option assessment if warranted).

22

Environmental
assessment

Complete the appropriate environmental assessment, as
determined, through the planning approval pathway (Task 19).

Conduct any additional specialist studies.

Liaise with necessary stakeholders during the Environmental
Assessment process

23

Risk based cost
estimate

Required if infrastructure is to be delivered or ultimately
funded by Sydney Water or otherwise directed by Sydney
Water.

24

Planning approval

Developer to gain all appropriate environmental approvals.

* Hold points
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Attachment C - Role of Project Coordinator

Sydney Water encourages Mt Gilead Pty Ltd and S&A Dzwonnik to engage a Project Coordinator
to manage the planning phase of the water and wastewater infrastructure required to service the
development area. The Project Coordinator must have relevant experience in the delivery of
water and wastewater infrastructure to Sydney Water’s standards, requirements, processes and
procedures.

Generally the role of the Project Coordinator may include:

= preparation and maintenance of a Management Control Plan (MCP) for the planning phase
works

= chair monthly Project Control Group meetings and prepare and circulate minutes
= prepare monthly progress reports for issue to Sydney Water (if required)

= act as the Water Servicing Coordinator (WSC), the interface between the developer and
Sydney Water

= prepare detailed project briefs as required for specialist study contracts for endorsement by
Sydney Water

= assist the developer with calling and assessing tenders for each of the specialist study
contracts (if required and appropriate)

= manage each of the planning phase contracts

= coordinate interfaces between each of the planning phase contracts, Sydney Water and other
stakeholders as necessary.

Sydney Water Corporation ABN 49 776 225 038
1 Smith St Parramatta 2150 | PO Box 399 Parramatta 2124 | DX 14 Sydney | T 13 20 92 | www.sydneywater.com.au

Delivering essential and sustainable water services for the benefit of the community
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Disclaimer

This report has been prepared on behalf of and for the exclusive use of MOUNT GILEAD PTY
LTD, DZWONNIK, and is subject to and issued in accordance with the agreement between
MOUNT GILEAD PTY LTD, DZWONNIK and WorleyParsons. WorleyParsons accepts no liability
or responsibility whatsoever for it in respect of any use of or reliance upon this report by any third
party.

Copying this report without the permission of MOUNT GILEAD PTY LTD, DZWONNIK and
WorleyParsons is not permitted.
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1 INTRODUCTION

An application is being prepared by the land owners to rezone the 210ha Mt Gilead site in anticipation
of commencing residential development in 2016. Mt Gilead is included within the current Metropolitan
Development Plan. However, development of the site is not covered by an existing funding plan.

In response to the rezoning application, Sydney Water has requested that a high level servicing
strategy report be prepared to assess the performance of Sydney Water wastewater systems for the
current and future (2036) scenarios.

WorleyParsons has been engaged by the landowners, Mt Gilead P/L and S & A Dwonnik, to
undertake this investigation. This report documents the modelling undertaken to determine the impact
of the Mt Gilead development on Sydney Water’s potable water supply systems, and to establish the
water demands from Mt Gilead for development of servicing options.

Analysis and costing of these options, including the impact of recycled water usage and staging is
undertaken in the overall Strategic Planning Report. This report forms an appendix to the overall
report.

e

Camden South e

&= ‘Rosemeadow

Mt Gilead
Development

SWedderburn

‘Dodglas Park

V
Y,
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Figure 1-1: Site Locality Plan
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2 PROPOSED DEVELOPMENT

The 210ha Mt Gilead site is currently undeveloped and is zoned for rural uses.

The proposed development is anticipated to contain between 1400 and 1700 low density residential
lots, with 1700 lots adopted for the purposes of this report. The site will be developed in 10 equal
stages over 10 years. Development is expected to commence in 2016 with the site being fully
developed by 2026.

For the purposes of this report, an ultimate development of 1700 lots has been adopted to provide a
conservative approach

1.8ha Neighbourhood
Park

T

LEGEND
Residertal
Open Space

fg i s “ Parkland

Rural

Proposed number of lots
Mt Gilead 1250 lots
Dzwonnik 415 lots

= = =1 Conservition area Total 1665 lots
== == o Iron bark/Grey Gum

30na
§™™ = =1 Conservation area Consarvation
= mb m m od Greay Box! Forest Red Gum ERL
oo | Biometric vegetalion area

Datention Basin
* Indicative location of Community Hub
@ o 00 250 500

Figure 2-1: Indicative Masterplan
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2.1 Development Staging

A preliminary staging plan has been developed which separates the site into six precincts. This is
shown in Figure 2-2 below.

/‘n “-kﬁ‘

-.__._,[,,_‘_ T.

Ry U
wﬂ%

Figure 2-2: Indicative Staging Plan
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Both landowners intend to develop the site in parallel, with 10 equal stages over 10 years, as shown
in Table 2-1.

Table 2-1: Projected Development Staging

Stage Year I\gtrg':ﬁzf MtLG(:tI:ad (PD:;:;::i% Total Total Lots
1 2016 1 125 45 170 170
2 2017 1 125 45 170 340
3 2018 2 125 45 170 510
4 2019 2 125 45 170 680
5 2020 3 125 45 170 850
6 2021 3 125 45 170 1020
7 2022 4 125 45 170 1190
8 2023 4 125 45 170 1360
9 2024 S 125 45 170 1530

10 2025 5 125 45 170 1700

Al lots are low density residential free standing dwellings, with an assumed average lot size of 600m?.

2.2 Design Population

The MDP lists the forecast dwelling numbers as 1500 low density residential dwellings. Current
planning studies are investigating a range of between 1400-1700 dwellings, with any number above
the 1500 MDP number to be justified on the basis of capacity of the site and infrastructure. This study
has assumed the maximum number of 1700 dwellings as a conservative base case for assessing
water and sewage servicing.
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3 EXISTING SYSTEM

3.1 Potable Water
The Mt Gilead development site is located adjacent to the Rosemeadow reservoir zone.

The Rosemeadow system, shown schematically within the Macarthur system in Figure 3-1, starts
from the 376 mm trunk main on Appin Road, close to the junction of Woodland Rd and Appin Rd in
the Campbelltown South DSP zone, St Helens Park. Included within the zone are reservoir WS0311,
pumping station WP195 (with two pumps), 70km of pipeline and 14 dividing valves. At present no
boosters, AICVs or PRVs are located within the zone. One fixed head point, upstream of WP0195
represents the supply source to the system.

MACARTHUR WATER SYSTEM 1

User  Alaims Events Reporis Points. Search NT032PCX6ICATS1_lhx Work Orders Change Requests Hep i ¢ & = #

B System Summary Page B Reservoir Supply Zones
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B #1 [STOPPED B #1 [STOPPED B #1 [STOPPED [
B #2 [ RUNNING » #2 [STOPPED B #2 [STOPPED Minto WS0256
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Figure 3-1: Macarthur Water System

Rosemeadow Elevated Reservoir (WS0311) is fed through the water pump WP0195 from a 376mm
trunk in Campbelltown South. The Rosemeadow reticulation area is then gravity supplied, controlled
through the Rosemeadow Elevated Reservoir level (WS0311). A flow meter (WF0447) at pump
WP0195 suction measures the Rosemeadow system inlet flow.

Rosemeadow Elevated reservoir (WS0311) is a 10ML elevated reservoir with a minimum operating
level of 180.2m.
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The model average base demand is 42.7L/s for Rosemeadow Elevated, representing the billed
customer demand from 1 July 2007 to 30 June 2008. Residential demand is the dominant demand
type with 94% of the total demand.

3.2 Recycled Water

There are no Sydney Water recycled water systems in the vicinity of the Mt Gilead site. Effluent reuse
projects for non-residential purposes are present and/or planned at West Camden and Glenfield
RWPs. These facilities are 11km and 19km respectively from the Mt Gilead site and are not
considered to be viable sources of recycled water.

No modelling of Sydney Water Recycled water has been undertaken for this report.
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4 METHODOLOGY

The modelling and reporting for this investigation has been generally carried out in accordance with
the “Potable Water Network Growth Servicing Strategy — Criteria and Guideline 2012”. Noting that the
Mt Gilead development is still to be rezoned is in a very high level and preliminary nature of this
investigation, in some instances and with agreement from SWC Planners, an alternative approach
has been adopted.

The modelling assumes the site will be serviced by potable water only, without the effects of
alternative sources such as rainwater tanks or a dual reticulation system. This type of system has the
highest potable water consumption and similarly, requires a higher investment in infrastructure to
service the site. Using this approach:

e establishes an upper limit on the impact that the development will have on Sydney Water’s
systems;

e confirms that the site can be serviced;

e provides a basis for development and sizing of servicing options which include source
substitution alternatives,

Estimates of recycled water demand have been prepared in accordance with the SWC “Design
Criteria Guidelines Supplement (April 2010) and current water consumption information.
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5 REVIEW OF THE EXISTING MODEL

The existing Rosemeadow model was constructed in 2009 and updated as part of the Menangle Park
Integrated Servicing Strategy Phase 3 Final Report, dated August 2011. The model from the
Menangle Park report was adopted as sufficiently recent to reflect the existing system.

Metered consumption data from nearby Campbelltown South, Campbelltown South Elevated and
Rosemeadow Elevated Supply Zone were reviewed.

5.1 Population

Department of Planning growth rates for the Rosemeadow Elevated Supply Zone were supplied by
Sydney Water and as shown in Table 5-1.

Table 5-1: Projected Growth Rates for Rosemeadow

Residential POP2011 POP2020 POP2031 POP2036
Residential (LD) 15,946 16,050 16,881 17,260
Residential (HD) 1,256 2,237 3,006 3,355
Zone Total Residential 17,203 18,287 19,888 20,615
Residential (LD) %growth 1% 6% 8%
Residential (HD) Y%growth 78% 139% 167%
Zone total % Residential growth 6% 16% 20%
Other
Commercial 566 697 814 892
Open Space 227 274 316 344
Miscellaneous 0 0 0 0
Special Uses 740 898 1045 1145
Unknown 0 0 0 0
Total Other 1533 1869 2175 2380
0% 22% 34% 39%
Total
Overall 18,735 20,156 22,063 22,995
8% 18% 23%

Due to the predominance of residential demand (94%), an overall demand growth rate of 23% was
applied uniformly across all customer types to represent increase in demand from 2011 (existing) to

2036 (future). This approach:

Page 8
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¢ Converts approximately 50% of commercial /industrial growth to an increase of 3% residential
growth. This will tend to slightly exaggerate peak flows by a proportionate amount but does
not increase overall water demand.

¢ Does not take into account the guidelines 4% reduction applied to commercial / industrial
properties between 2011 and 2020. This will slightly over estimate commercial / industrial
daily flow volumes, but as commercial/industrial demand represents 6% of overall demand,
the effect is considered to be negligible.

This approach was discussed with Sydney Water staff and it was agreed that the effect will be to
slightly overestimate growth in Rosemeadow, resulting a conservative assessment of the impact of Mt
Gilead. The results of this estimate can be refined during the detailed planning phase.

5.2 Maximum Day Demand (MDD)

The modelled Max Day demand flow for Rosemeadow Elevated Reservoir is based on typical design
criteria of 2.298 MDD/ADD ratios for water consumption. In line with the GSS guidelines, IICATS
historical data was reviewed to determine if an actual MDD event has occurred for the system.

Historical ICATS daily demand data (refer Figure 5-1) from the start of the Water Wise Rules period
(22/6/2009) till the current day was reviewed and the four highest daily flows were identified (over
60L/s).

Daily demand = flow through WP0195 ROSEMEADOW (WF0447 - FTX01) + outflow from WS0311
ROSEMEADOW reservoir (WS0311 - RESO01) over a 24 hour model run.
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Figure 5-1: IICATS Historical Max Day Demand
These were then compared against temperature records from the Bureau of Meteorology weather
station at Mt Annan (Station No 68257). The results from this comparison are listed in Table 5-2.

The highest four summer demands were then examined for a relationship to temperature to ensure it
was a genuine maximum event rather than due to anomalies such as main breaks or reservoir
maintenance.

Table 5-2: MDD to Temperature relationship

Date MDD (L/s) | MDD Temperature

(ML/day)
27/02/2010 61.6 5.32 22.6°C with slightly higher temperatures either side
28/03/2010 65.5 5.66 30.9°C with similar temperatures either side
7/01/2013 62.0 5.36 31°C with 33.3°C and 41°C, before and after
25/03/2013 61.8 5.34 31.7°C with similar temperatures either side

It is noted that while seasonal variation in water demand is apparent, the level of correlation between
overall water consumption and high temperatures is variable, with a 45°C temperature on 18/01/2013
registering a daily demand of 58L/s. After consultation with SWC planners, it was agreed to adopt the
7/01/2013 demand.

The existing overall MDD/ADD ratio in the model 2.289 (98.2 L/s) was pro-rated down to match the
IICATS flow of 62.0L/s, resulting In a revised MDD/ADD ratio of 1.452. The MDD was modified as per
Table 5-3.

Table 5-3: Revised MDD

Category Model Original Original Original Revised Revised
ADWF MDD/ADD MDD MDD/ADD MDD MDD

(L/s) Ratio (L/s) Ratio (L/s) (ML/day)
Commercial 0.5 2.5 1.3 1.452 0.8 0.1
Miscellaneous 0.0 25 0.0 1.452 0.0 0.0
Open Space 0.3 2.5 0.9 1.452 0.5 0.0
Residential (HD) 1.3 2.5 3.3 1.452 1.9 0.2
Residential (LD) 33.5 2.5 83.8 1.452 48.6 4.2
Special Uses 1.3 2.5 3.1 1.452 1.8 0.2
UFW 5.8 1.0 5.8 1.452 8.4 0.7
Total 42.7 2.3 98.2 1.452 62.1 5.4
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5.3 Mt Gilead Demands

5.3.1 Potable Water

Metered consumption data from nearby Campbelltown South, Campbelltown South Elevated and
Rosemeadow Elevated Supply Zones were reviewed to determine the Average Day Demand for the
Mt Gilead site. The metered consumption for Rosemeadow Elevated of ADD 601 L/dwelling/day was
the highest of the three reservoir zones.

For this report, the ultimate development of the Mt Gilead site has been taken to be 1700 low density
residential lots, with an ADD of 11.83 L/s and MDD of 21.2 L/s.

Table 5-4:Dual Reticulation Demand factors ratios

Standard Modelled
Potable Recycled Potable Recycled
ADD (kl/dwelling /Day) 0.75 0 0.601 0
MDD/ADD 2.1 0 1.462 0
MHD/MDD 2.7 0 2.5 0

Table 5-5: Mt Gilead Single Pipe Water Demands

ADD (kL/day) MDD (kL/day) MHD (L/s)

Potable (2036 Only) 1021 1494 47

Note: the growth factor of 23% has been applied to the Mt Gilead demand. This increases the impact
on the existing Rosemeadow system and will be amended by further modelling, but in the meantime,
the infrastructure sizing will be undertaken to reflect the modelled flows.

5.3.2 Recycled Water

There are no existing recycled water systems in close proximity to the site. It is assumed that any
recycled water system will be provided within the development, and will not require external works to
service the site. As a result, modelling of recycled water systems has not been undertaken, however
these demands have been used to size potable water systems supplying a dual pipe servicing
approach

However in order to assess the impact of recycled water on servicing, the demands derived for the
potable water single pipe system have been modified in line with the SWC “Design Criteria Guidelines
Supplement (April 2010), to derive a recycled water demand.

Dual reticulation demands are shown in T??? below and have been modified as follows:
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e Potable and recycled water demand pro-rated to match current actual demand rates per
dwelling

¢ Potable water demand factor ratios matched to single pipe system demands.

¢ Recycled water demand factor ratios are unchanged.

Table 5-6:Dual Reticulation Demand factors ratios

Standard (T2.2.2 & T2.2.3) Modified

Potable Recycled Potable Recycled
ADD (kl/dwelling /Day) 0.5 0.35 0.4 0.28
MDD/ADD 1.6 4.6 1.462 4.6
MHD/MDD 2.7 3.6 2.5 3.6

Table 5-7: Mt Gilead Dual Pipe Water Demands

ADD (kL/day) MDD (kL/day) MHD (L/s)
Potable (2036 Only) 681 996 28.8
Recycled (2036 Only) 477 2180 90.8

5.4 Scenarios

Based on the above, three (3) scenarios have been developed to investigate the impact of Mt Gilead
on the SWC system:

e Scenario 1 - Rosemeadow Elevated only - existing demand with updated MDD to match
historical performance (Existing_ROS_MDD)

e Scenario 2 - Future demand (2036) for Rosemeadow Supply Zone only
(Future_2036_ROS_MDD)

e Future demand (2036) for Rosemeadow and Mt Gilead
(Future_2036_ROS+MTG_MDD_DN250)

Table 5-8: Scenario Demand Parameters

Scenario Model ADWF (L/s) | Growth 2036 | MDD/ADD Ratio MDD (L/s) MDD (ML/day)
Scenario 1 42.7 0% 1.452 62.1 5.36
Scenario 2 42.7 23% 1.452 76.3 6.60
Scenario 3 54.6 23% 1.452 97.5 8.42
Mt Gilead Only 11.8 0% 1.452 17.2 1.48
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For this investigation, it is proposed that the Mt Gilead site connect to the adjacent Rosemeadow
Elevated Supply Zone via single water main from the DN450 pipe at the intersection of Appin Rd and
Kellerman Drive, the closest large supply main.

The scenarios were modelled in the run groups as summarised in Table 5-9 and are located in the

directory:

e >Potable Retic>11. Macarthur>11.2 Campbelltown>Rosemeadow>20 Projects> MIT
GILEAD_AUG 2013 Group>

Table 5-9: Run Group Summary

Scenario 1 2 3

Run Title Existing ROS MDD Future_2036_ROS_MDD Future_2036_ROS+MTG_MDD

Network Rosemeadow Network 1.0 | Rosemeadow Network 1.0 Rosemeadow Network 1.0
Rosemeadow Control Max | Rosemeadow Control Max

Control Day - 0.1 Day - 0.1 Rosemeadow Control Max Day - 0.1

Demand Diagram

Maximum Week Demand
Diagram

Maximum Week Demand
Diagram

Maximum Week Demand Diagram

Demand Scaling

Existing ROS MDD

Future_2036_ROS MDD

Future_2036_ROS+MTG_MDD
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6 PERFORMANCE CRITERIA

Water and Recycled Water System Growth Servicing Strategy — Criteria and Guideline 2012
requires system performance to be assessed against the following criteria for:

For Supply Zones:

v Determine whether any customers receive less than 15 metres pressure at any time under
MDD conditions. In addition, the planner must determine for what period of time customers are
receiving pressures of less than 15m.

v' Where there are customers receiving pressures below 15m and above 12m, the period of time
for this failure must be determined in the model. If over the course of one day the failure period
multiplied by the number of customers exceeds 10 customer days, options to improve pressure
will need to be considered in the next step. If the total number of customer days is less than 10,
augmentations are not necessary.

v" Where pressures fall below 12m solutions will need to be identified in the next step of the
process.

Both Supply Zones and Trunk Systems:

v" Non-customer supply mains must have 3 metres of pressure at any time under MDD
conditions. This limit has been applied to ensure positive pressure in these mains given any
potential uncertainty of the model.

v Reservoirs must not breach their respective Reserve Storage Level (RSL) over the course of
the simulation day. Where the primary criteria for RSL is to maintain pressures in the zone, it
can be breached so long as pressure to customers remain above limits discussed above.

System Deficiencies:

v Bottlenecks: the planner should consider mains with high velocities or headloss rates. Pressure
reducing or sustaining valves may also contribute to problems and their settings should be
investigated where appropriate.

v' Pump capacity issues: If all units in a station are running and the downstream reservoir cannot
recover this can be an indication of a capacity deficiency in the input system (combination of
pump, rising main and reservoir).

v Storage Capacity: If a supply zone’s reservoir is supplied via gravity and its RSL is breached,
more storage for the system may be required. The inlet system should also be investigated for
bottlenecks.

v Operational issues: This criteria is not assessed in this investigation.

v Pipe residual life: This criteria is not assessed in this investigation.
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7 SYSTEM PERFORMANCE

The three scenarios were modelled for Maximum Day Demand, and compared against SWC
performance criteria. The results are presented in the following sections:

7.1 Scenario 1 - MDD Existing Rosemeadow

The results for the Existing Rosemeadow scenario are shown diagrammatically in Figure 7-1.
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Figure 7-1: Scenario 1 MDD Results

The results indicate:

e Customer Pressure: All nodes had minimum pressures >15m except for those at the
reservoir site;

e System Deficiencies : No bottlenecks were detected. Maximum flow velocities in all pipes
were below 2m/s.
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7.2 Scenario 2- MDD Future Rosemeadow

The results for the Future Rosemeadow scenario are shown diagrammatically in Figure 7-2.
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Figure 7-2: Scenario 2 MDD Results

The results indicate:

e Customer Pressure: All nodes had minimum pressures >15m except for those at the
reservoir site;

e System Deficiencies: No bottlenecks were detected. Maximum flow velocities in all pipes
were below 2m/s.
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7.3 Scenario 3 - MDD Future Rosemeadow and Mt Gilead

The results for the Future Rosemeadow scenario are shown diagrammatically in Figure 7-3.
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Figure 7-3: Scenario 3 MDD Results

The results indicate:
e Customer Pressure: All nodes had minimum pressures >15m except for those at the
reservoir site;
e System Deficiencies : No bottlenecks were detected. Maximum flow velocities in all pipes
were below 2m/s.
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7.4 Mt Gilead Demand Profile

The demand profile from the ultimate Mt Gilead development in 2036 is shown in .
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Figure 7-4: Demand Profile for Ultimate Mt Gilead Development

The results indicate:

e Peak flow for the development is approximately 50 L/s

7.5 Reservoir Supply Level

Comparison of WS0311 Rosemeadow levels for each scenario is shown in Figure 7-5.
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Figure 7-5: Comparison of MDD for All Scenarios

For all scenarios,

¢ The reservoir remains above the 35% RSL at all times;
e Water level within WS0311 recovers each day, however it is noted that both pumps at WP0195
are in operation at times.
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8 DISCUSSION

8.1 Result Summary
From the modelling results:

¢ Rosemeadow Elevated has sufficient capacity to fully supply the ultimate Mt Gilead
development without augmentation. Modelling of incremental stages within the development
is not required;

¢ The maximum flow to Mt Gilead (Max Hour Demand) is 50 L/s which is within expectations.

¢ The average demand over the peak week is 1.5ML/day.

e The FSL of Rosemeadow Elevated Reservoir (WS0311) is 190m. This elevation is insufficent to
supply the Mt Gilead site, which ranges between RL 130m at the north western corner to RL
200m in the south, by gravity from Rosemeadow Elevated.

o Approximately 44% of the gross site area, below RL 156m, can be supplied by gravity
by Rosemeadow Elevated.

o Approximately 36% of the site, primarily to the south, can be serviced by gravity from
Rosemeadow Elevated during Average Day Demand but there is inadequate
pressure during Max Day Demand.

o Approximately 20% of the site to the south is above RL 170m and cannot be serviced
at all by gravity from Rosemeadow Elevated.

o The approximate pressure zone areas are shown in Figure 8-1.
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Boosted Zone:

can be usually be
serviced by
Rosemeadow Elevated
but requires boosting
during high demand
High Level Zone:
cannot be serviced by

Figure 8-1 Mt Gilead Pressure Zones
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8.2 Strategic Options

The Mt Gilead site is on the extreme southern end of the Campbelltown system. Modelling indicates
that the adjacent reservoir zone (Rosemeadow Elevated) has sufficient capacity to fully supply the Mt
Gilead site. As a result, no further investigation into alternative potential sources of potable water
supply from the Sydney Water network was undertaken.

Supply from the nearby bulk water network, ie the Upper Canal and the Trility pipeline, are the only
remotely viable alternatives, and are discussed as alternative options in the overall report.

8.3 Staging

As the supply from Rosemeadow Elevated is sufficient to supply ultimate development of the Mt
Gilead, only the existing and 2036 scenarios have been modelled. Modelling of incremental scenarios
within this period has not been undertaken.

8.4 Recycled Water

No modelling of Sydney Water recycled water systems was undertaken.

8.5 Servicing Options

Based on the results of the modelling, there are a number of ways to provide potable water supply
from Rosemeadow Elevated to Mt Gilead with the following options considered to be appropriate:.

¢ New reservoir zone for all of Mt Gilead with a new water pumping station and reservoir;

¢ New high level reservoir zone for Mt Gilead high level areas with a new water pumping station
and reservoir, with the remainder supplied by gravity from Rosemeadow Elevated;

¢ New boosted zone for Mt Gilead high level areas, with the remainder supplied by gravity from
Rosemeadow Elevated;

All options include a supply main from the Rosemeadow Elevated reservoir zone and either a transfer
or booster pumping station.

Analysis and costing of these options, including the impact of recycled water usage and staging is
undertaken in the overall report.
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9 CONCLUSION

This investigation is a high level conceptual assessment of the impacts of the Mt Gilead development
upon Sydney Water’'s wastewater systems.

In general, the modelling and assumptions are considered to be conservative in terms of lot yields
and general approach. No consideration has been given to measures to reduce wastewater flow,
such as reclaimed water use or rainwater tanks.

The conclusions of this study are:

v" The Rosemeadow Elevated Supply Zone has sufficient water supply capacity to supply the
ultimate 1700 Lot Mt Gilead development, whilst maintaining current operating standards within
the existing system.

Augmentation to the supply capacity of Rosemeadow Elevated is not required;

v" The Rosemeadow Elevated Supply Zone does not have sufficient elevation to service the
entire Mt Gilead development.
Additional pumping capability is required to be able to supply the entire Mt Gilead site.

The following demands and flow rates will be used for development of servicing options in the overall
report.

Table 9-1: Mt Gilead Potable Water Demands

ADD (kL/day) MDD (kL/day) MHD (L/s)

Potable Only (2036 Only) 1021 1494 47

Table 9-2: Mt Gilead Dual Pipe Water Demands

ADD (kL/day) MDD (kL/day) MHD (L/s)
Potable (2036 Only) 681 996 28.8
Recycled (2036 Only) 477 2180 90.8
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1 INTRODUCTION

An application is being prepared by the land owners to rezone the 210ha Mt Gilead site in anticipation
of commencing residential development in 2016. Mt Gilead is included within the current Metropolitan
Development Plan. However, development of the site is not covered by an existing funding plan.

In response to the rezoning application, Sydney Water has requested that a high level servicing
strategy report be prepared to assess the performance of Sydney Water wastewater systems for the
current and future (2036) scenarios.

WorleyParsons has been engaged by the landowners, Mt Gilead P/L and S & A Dwonnik, to
undertake this investigation. This report documents the modelling undertaken to determine the impact
of the Mt Gilead development on Sydney Water's wastewater systems, and to establish the
wastewater loadings from Mt Gilead for development of servicing options.

Analysis and costing of these options, including the impact of recycled water reclamation and staging
is undertaken in the overall Strategic Planning Report. This report forms an appendix to the overall
report.

Mt Gilead
Development

1

‘Wedderburn

Figure 1-1 Site Locality Plan
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2 PROPOSED DEVELOPMENT

The 210ha Mt Gilead site is currently undeveloped land and is zoned for rural uses.

At present, the proposed development is anticipated to contain between 1400 and 1700 low density
residential lots developed in 10 equal stages over 10 years. Development is expected to commence
in 2016 with the site being fully developed by 2026.

For the purposes of this report, an ultimate development of 1700 lots has been adopted to provide a
conservative approach.

Consorvation
ELT

é};\iﬁ"’},l'?'é‘/“ =) 1.8ha Neighbourhood

Park

Residertal
Open Space

7 S Pawan » 1))

Rural

Proposed number of lots
Mt Gilead 1250 lots
Dzwonnik 415 lots

= = =1 Conservition area Total 1665 lots
== == o Iron bark/Grey Gum

30h
§™™ = =1 Conservation area Consarvation
= o] Greay Box/ Forest Red Gum 3cha
oo | Biometric vegetalion area

Datention Basin
* Indicative location of Community Hub
@ o 00 250 500

Figure 2-1: Indicative Masterplan
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2.1 Development Staging

A preliminary staging plan has been developed which separates the site into six precincts. This is
shown in Figure 2-2 below.

[:rl’\\; J // <
N f”‘?

Figure 2-2: Indicative Staging Plan
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Both landowners intend to develop the site in parallel, with 10 equal stages over 10 years, as shown
in.

Table 2-1: Projected Development Staging

Stage Year I\gtrg':ﬁzf MtLG(:tI:ad (PD:;:;::i% Total Total Lots
1 2016 1 125 45 170 170
2 2017 1 125 45 170 340
3 2018 2 125 45 170 510
4 2019 2 125 45 170 680
5 2020 3 125 45 170 850
6 2021 3 125 45 170 1020
7 2022 4 125 45 170 1190
8 2023 4 125 45 170 1360
9 2024 S 125 45 170 1530

10 2025 5 125 45 170 1700

Al lots are low density residential free standing dwellings, with an assumed average lot size of 600m?.

2.2 Design Population

The MDP lists the forecast dwelling numbers as 1500 low density residential dwellings. Current
planning studies are investigating a range of between 1400-1700 dwellings, with any number above
the 1500 MDP number to be justified on the basis of capacity of the site and infrastructure. This study
has assumed the maximum number of 1700 dwellings as a conservative base case for assessing
water and sewage servicing.
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3 EXISTING SYSTEM

3.1 Wastewater

The Mt Gilead development site is located to the south of the Glenfield-Liverpool gravity wastewater
system, part of the Malabar wastewater system.

The Glenfield System serves the areas of Glenfield, Casula, Macquarie Links, Macquarie Fields,
Ingleburn, Minto and Bow Bowing suburbs. The nearest carrier to the Mt Gilead site is the Old
Menangle Road Carrier which drains to the Glenfield-Campbelltown Sub main and ultimately to the
Glenfield RWTP, located about 19 km away from the development.

Currently, in dry weather flow, treated effluent is normally pumped at 550 L/s by SPS 580 to Liverpool
Wastewater Treatment Plant and then to the North Georges River Sub main (NGRS) to Malabar
WWTP.

In wet weather conditions, flows up to 1000 L/s are pumped to Liverpool RWTP. When influent is
greater than the pumping rate of SPS 580, it is stored in a pond and excess flow treated and
discharged to Georges River at Glenfield. In wet weather when there is no capacity in the WBMS or
the NGRS, treated effluent will be disinfected before being pumped to the Georges River at Chipping
Norton.

The Menangle Park development area is located approximately 5km to the west of Mt Gilead.
Menangle Park sewerage system is in the advanced stages of planning and will also discharge to the
Old Menangle Road carrier. The Appin Low Pressure Sewer System is located to the south of Mt
Gilead and connects to the Glenfield system via a DN250 rising main which traverses the Mt Gilead
site adjacent to Appin Rd. Sydney Water has advised that the Appin area is expected to be developed
over a similar time frame to Mt Gilead, with an estimated ultimate population of approximately 17,000.
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4 METHODOLOGY

The modelling and reporting for this investigation has been generally carried out in accordance with
the “Wastewater Network Growth Servicing Strategy — Criteria and Guideline 2012”. Noting the very
high level and preliminary nature of this investigation, in some instances and with agreement from
SWC Planners, an alternative approach has been adopted.

The modelling assumes the site discharge all sewage to Sydney Water's system, without the effects
of onsite treatment or sewer mining on sewage flows. This approach produces the highest sewage
volume and similarly, would require a higher investment in infrastructure to service the site. Using this
approach:

e establishes an upper limit on the impact that the development will have on Sydney Water’s
systems;

e confirms that the site can be serviced;
e provides a basis for development and sizing of servicing options,

The capacity of Glenfield STP has not been assessed as part of this investigation.
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5 REVIEW OF EXISTING MODEL

The methodology for this modelling investigation builds on the models prepared for Menangle Park
Release Area Options Report Final (Feb 2013). (MAT11 — existing case, MAT 13 - 2036 future case)
Use of these models is appropriate due to the following:

¢ Menangle Park and Mt Gilead are in close proximity and both discharge to the same trunk
system;
e The Menangle Park model contains an allowance for Mt Gilead and Appin;
o 5250 EP allowance for Mt Gilead
o Constant flow of 35 L/s to simulate the average discharge of the SPS1175 rising
main during the 1 in 3 month storm event
e This model is less than 12 months old and can be considered to be reasonably up to date.

The updated readme.text file for the MAX series of models is contained within Appendix 1.

5.1 Expected Wastewater Flows

Based on the WSAA Sewerage Code of Australia design calculation for Mt Gilead, the nominal
nominal wastewater flows are shown in

Table 5-1: Nominal Wastewater Flows

Lots EP / Lot L/EP/Day EP ADWF Area Design
Flow
1700 3.5 150 5950 893kL/day 210 ha 130L/s

Sewer mining was considered as a potential servicing option for the site. SWC permits a maximum of
600mg/L suspended solids to be discharged to sewers from sewer mining facilities. Based on a
typical suspended solids load of 250mg/L for raw sewage, up to 55% of sewage flows could be
reclaimed, resulting in the yield shown in Table 5-2

Table 5-2: Nominal Sewer Mining Yield

ADWF (kL/day) Sewer Design Flow Sewer Mining
(L/s) (kL/day)
Wastewater 893 130 0
Wastewater with Sewer mining 402 130 491
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5.2

Population

Population for the model subcatchments that contained Mt Gilead was reviewed against the current
SWC development database (SWC_Prop_V2) for which:

e Sub catchment 2890 includes the suburb of Rosemeadow and part of the allowance for the

Mt Gilead site;

Sub catchment 3286 which covers the remainder of Mt Gilead Table 5-3 summarises the outcome of
the review. These sub catchments discharge directly to model Nodes SMO-1 and SMO-3
respectively.

Table 5-3: Modelled Populations

Catchment Catchment Total SWC_Prop_v2 Variance
Modelled 2890 EP 3286 EP Modelled database
Current 23365 0 23365 22932 101.9%
POP_2020 29795 5250 35045 25905 135.3%
POP_2031 29795 5250 35045 31368 111.7%
POP_2036 29795 5250 35045 33105 105.9%

e The model populations for current and 2036 populations are slightly in excess of the
population database;

e Populations for 2020 and 2031 scenarios are set at 2036 levels and significantly over
estimate flows at these times;

* Flows from Mt Gilead were based on 1500 low density lots with an EP of 5250;

The increase in the poulation within the Appin sewerage scheme is shown in Table 5-4:

Table 5-4: Appin Population

SWC_Prop_V2 Appin
Current 1445
POP_2036 17000

5.3 Model Modifications

The models were updated to reflect changes in population and to provide additional focus on the Mt
Gilead area.

The Mt Gilead site has been modelled as a single sub-catchment with a single SPS (SPSMTGI) and
rising main connecting the site to the existing sewage system. The model does not include internal
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reticulation or any other infrastructure upstream of the pumping station. As agreed with SWC
Planners, only the current and ultimate future (2036) scenarios have been modelled.

The SPS will be located at the low point of the Mt Gilead site, and will discharge into the Glenfield
system at Woodhouse Drive, Ambarvale, the current extent of the existing Sydney Water model.
Flows from Appin also discharge at this point.

To service the site, the Mt Gilead sewage pumping station and rising main was modelled, with the
following characteristics determined by iteration:

o Flow:70L/s
o Head: 113m (60m Static head)
e 2.5km DN250 rising main to the highpoint RL190.

e 3km DN3O00 gravity main to Woodhouse Drive, Ambarvale (Node SMO-03).
The site is well graded and a gravity reticulation system has been assumed. The model sub

catchments were updated as detailed in the following sections.

5.4 Existing System (Runcode: MAXA)
A copy of MAT 11 (Current), with the following modifications:

v' SC 2890 (Rosemeadow area)
o Population retained at 23365 EP.
o The 35 L/s constant inflow time series from SPS1175 at Appin was removed.
o The outline of the subcatchment was modified to represent the current extent of the
Sydney Water sewer system (965ha).

v' SC 3283 (Appin)
o New subcatchment, 103ha.
o A simple sewage pumping stationwith 72L/s flow was added to the model to connect
Appin to the Glenfield gravity system.
o Sub catchment details and pumping station performance were based on SPS1175
within the most recent Malabar trunk model (MAGA)

5.5 Future 2036 scenario, excluding Mt Gilead (Runcode: MAXB)

A copy of MAT 13 (Future 2036), modified to include ultimate development at Appin but exclude Mt
Gilead, with the following modifications:

v' SC 2890 (Rosemeadow area)
o Population modified to include growth within sub catchment , a net increase to 29795
EP. (Gilead component excluded.)
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o The 35 L/s constant inflow time series from SPS1175 at Appin was removed.
o The outline of the subcatchment was modified to represent the current extent of the
Sydney Water sewer system (965ha).

v' SC 3286 (Mt Gilead)
o The outline of the subcatchment was modified to represent the proposed extent of the
Mt Gilerad site.
o Area modified to 132 ha, representing 1700 lots of 600m? each + 30% allowance for
roads and open space.
o The population for Mt Gilead reduced from 1500 to 0 EP.

v' SC 3288 (Appin)
o New subcatchment.
o Population for Appin increased to 17000 EP . Ultimate outline as supplied by Sydney
Water Planners (972ha).
o A simple sewer pumping station with 150L/s flow was added to represent future
upgrade of the exising SPS 1175, to connect Appin to the Glenfield gravity system.

5.6 Future, including Mt Gilead (Runcode: MAXC)

A copy of MAXB (Future 2036), modified to include Mt Gilead, with the following additional
modifications:

v' SC 2890 (Rosemeadow area)
o No change

v' SC 3286 (Mt Gilead)
o Population for Mt Gilead increased from 0 to 5950 EP
o A simple sewer pumping station (SPSMTGI) with 70L/s flow was added to connect Mt
Gilead to the Glenfield gravity system.

v' SC 3288 (Appin)
o Nochange
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6 SYSTEM PERFORMANCE

The above models were run for dry weather and wet weather performance and compared against
SWC performance guidelines.

6.1 Performance Criteria

Wastewater Network Growth Servicing Strategy — Criteria and Guideline 2012 requires system
performance to be assessed against the following criteria:
e for seven days of dry weather flow:
o For each model run, the planner will prepare a figure showing Dry Weather Flow (DWF)
capacity and a list of pipe sections where the depth exceeds 60% of pipe height.

e for wet weather 10 year simulation between 1985 and 1994:
o The planner will prepare a summary table of all modelled SPSs listing the current and
future detention times, and current contingency arrangements. Highlight the SPSs with
less than 4hr and 2hr emergency storages and without contingency arrangements.

o For relevant model runs the planner will prepare a figure showing predicted overflow
frequency for standard 10 year rainfall time series and a table listing details of wet
weather overflow activation of directed overflows and spilling manholes (MHs) for
existing and future scenarios.

Use of the 10 year time series is noted as being for detailed studies. Given the high level nature of
this investigation, and with aggreement from SWC planners, wet weather performance was assessed
using the same approach and rainfall event used in the Menangle Park Release Area Options Report,
using a single 1 in 3 month event withoverflow activation (on/off) and overflow cumulative volume
used to compare scenarios

6.2 Dry Weather Performance

The DWF performance was analysed by running the DWF model for a nominal 7 days, between
1988-06-02 00:00:00 and 1988-06-09 00:00:00. for existing and 2036 scenarios. Peak DWF depths
were checked in the system downstream of the Mt Gilead Site discharge manholes.

6.3 Sewage Pumping Station (SPS) Performance

Wastewater from the Mt Gilead system gravitates to Glenfield RWP, with the Glenfield RWP effluent
pumping station (SPS 580) being the only major pump station within the Glenfield model. There are
minor puming stations within the system, however these are not modelled. As agreed with SWC
planners, SPS580 was not assessed due to the impact of Glenfield RWP operations.
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6.4 Wet Weather Performance

The wet wether performance was analysed by running the WWF model for a 2 days, between 1988-
06-05 03:45:00 and 1988-06-07 14:45:00 for existing and 2036 scenarios, as per the Menangle Park
Release Area Options Report.

Overflow volumes and manhole flooding depths were checked in the system downstream of the Mt
Gilead Site discharge manhole.

Page 12 301015-03252 : CI-REP-002Rev E : 04 March 2014



W/

WorleyParsons

resources & energy

MOUNT GILEAD PTY LTD, S & A DZWONNIK

MT GILEAD

STRATEGIC MODELLING REPORT - WASTEWATER

Nomics

7 DISCUSSION

7.1 Result Summary

Model runs were undertaken as summarised in Table 7-1.

Table 7-1: Summary of Model Runs

Runcode MAXA

Runcode MAXB

Runcode MAXC

Hydrological

MAXA_RD

MAXC_RD

MAXC_RD

Dry Weather

MAXA_DW

MAXC_DW

MAXC_DW

Wet Weather

MAXA_3M

MAXC_3M

MAXC_3M

MPR files for each model run are listed in Appendix 2.

The detailed results for Dry Weather pipe full performance are included in Appendix 3 and
summarised below:

e In the existing system (MAXA), six (6) links have greater than 60% full flow during dry
weather flow. Of these, five (5) are at Glenfield RWP and the sixth is the SPS1175 inlet
main at Appin. Due to their location within the system, these results can be discounted in
terms of dry weather capacity.

¢ Inthe future system, 18 and 21 links have greater than 60% full flow during dry weather
flow for MAXB and MAXC respectively. Of the 18 links in common, 14 do not vary between
scenarios and can be attributed to being in close proximity to Glenfield RWP or part of the
dummy infrastructure as part of the Menangle Park or Appin schemes. Four (4) others
show increases of <5% from MAXB to MAXC.

e Two of the three links that exceed the 60% threshold in MAXC but not in MAXB, are
dummy infrastructure for the Mt Gilead sub catchment and can be ignored.

e The remaining link that exceeds the 60% threshold in MAXC but not in MAXB (L22266) is
located on a relatively steep (8.4%) DN450 branch line feeding the DN1050 main sewer
downstream of Appin, Mt Gilead and Menangle Park flows. Exceedance of the 60%
threshold occurs at the downstream end of the pipe only and is due to backwater effects
from the main line, rather than a lack of pipe capacity.

The detailed results for Dry Weather overflow and surcharge performance are included in Appendix 3
and summarised below:

e Addition of future flows from the Mt Gilead development does not cause the system to
overflow from manholes or constructed overflows during dry weather. It is noted that the
outlet to Glenfield RWP is modelled as a weir, and can be discounted as an overflow.

The detailed results for wet weather overflow and surcharge performance are included in Appendix 4
and summarised below (also refer Figure 7-1):
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e Due to the use of a single event, it is not possible to determine the increase in overflow
frequency, however with the comparison of MAXA and MAXC scenarios below:

o Inclusion of Mt Gilead results in an increase of overall flow volume of 3% for the 1
in 3 month event.

o There are no wet weather overflows within the Glenfield reticulation system;
however the bypass arrangements at Glenfield RWP do operate at higher flows.

o The addition of Mt Gilead flows do not result in the operation of previously inactive
overflows.

ml Weir Discharge - Maximum MAXC_3M.PRF
1238850.0 [m3/s] T T T
1 m 210 <
1 0.00 210
1238800.0 -0.11  0.00

1233750.0; 77777777777777777777777777777777777777777777777
B i e e A T
123865003 — — —— - - - ——-—[-—-—-—T--—-——T---———5-————5-—-—--+

123860003 — — —— - - - —-—-[--—-—fT--—-—-fT--———J-————5-—---

1238550.0 ]
1238500.0
12384500
1238400.0
1238350.0]
1233300.0%
12382500
12382000

1238150.0 7

L e LA B B A o L o o L A e o
290500.0 290600.0 290700.0 290800.0 290900.0 291000.0 291100.0 291200.0 291300.0 291400.0 291500.0 291600.0

Figure 7-1: Active Overflows at Glenfield RWP

7.2 Strategic Options

The Mt Gilead site is on the extreme southern and upstream end of the Glenfield system. Modelling
indicates that this sewerage system has sufficient capacity to accept flows from the Mt Gilead site. As
a result, no further investigation into alternative connection points to the Sydney Water network was
undertaken.

Alternative wastewater disposal options are discussed in the main report.
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The key feature of the modelled scenarios is the assumed development of the significantly larger
Appin and Menangle Park areas in parallel with the development of Mt Gilead. As Appin and Mt
Gilead would discharge to the same point in the Glenfield system, and with Menangle Park
discharging a short distance downstream, detailed staging and design information would be required
to ascertain whether any specific impacts on the existing sewer system are due to the Mt Gilead
development.

7.3 Staging

As the Glenfield system has sufficient capacity to accept flow from Mt Gilead, only the existing and
2036 scenarios have been modelled. Modelling of incremental scenarios within this period has not
been undertaken.

7.4 Servicing requirements

Based on the results of the modelling, all options that require connection Sydney Water’s network
include

¢ A new sewer pumping station located at the low point in the Mt Gilead site, RL130m:
e 1.2 km rising main to the highpoint RL190.
e 3.8 km gravity main to Woodhouse Drive, Ambarvale (Node SMO-03).

Analysis and costing of these options, including the impact of recycled water reclamation, and staging
is undertaken in the main report.

It is recognised that this option may not be the optimal solution. It is expected that it will be subject to
modification and refinement as planning for the development progresses over time.
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8 CONCLUSION

This investigation is a high level assessment of the impacts of the Mt Gilead development upon
Sydney Water’s Glenfield wastewater system.

In general, the modelling and assumptions are considered to be conservative in terms of lot yields
and general approach. No consideration has been given to measures to reduce wastewater flow,

such as sewer mining.

The conclusions of this study are:

e The system has the capacity to accept Mt Gilead flows for both dry weather and wet weather

criteria which include:

o No dry weather overflows from constructed overflows or manholes.

o Future dry weather flows from Mt Gilead do not result in flows exceeding 60% of pipe
capacity during dry weather. There is a single exception at 64% full, due to the local
sewer arrangement and backwater effects in the main sewer.

Augmentation to the existing sewer nextork is not required;

The following wastewater loadings have been used for development of servicing options in the overall

report.

Table 8-1 Design Loadings

ADWF (kL/day) Sewer Design Flow Sewer Mining
(Lis) (kL/day)
Wastewater 893 70 0
Wastewater with Sewer mining 402 32 491

Sewer mining flows are based on 250mg/L suspended solids in raw sewage, resulting in a sewer

mining yield of 55%.
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Appendix 1 Updated Readme.txt
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MENANGLE PARK (by MWH) 1/06/2012

MAT11- Copy of MATO. All network removed outside Glenfield area. Pump stations and treatment
plant details updated according to Malabar STS model (MAEH). The model is updated to 2013
Population. Model Il parameters updated according to the STS model. Contributing area of the
flowMonitor catchment 823611 is increased to match with STS model (Area ID 3161 and 3221).

MAT13- Copy of MATS8. All network removed outside Glenfield area. Pump stations and treatment
plant details updated according to Malabar STS model (MAEH). Model Il parameters updated
according to STS model. Contributing area of the flow Monitor catchment 823611 is increased to
match with STS model (Area ID 3161 and 3221). Menangle Park is included. Population updated to
2035. |l deterioration 0.5 %. Il for greenfield area is 2%.

Mount Gilead by WorleyParsons / Final Run Codes

Modelling for rezoning of Mt Gilead site. September 2013. Changes to Residential population only -
no additional infrastructure added.

MAXA - Copy of MAT11

SubCatchment 2890 resized to exclude Mt Gilead site. 35L/s TS inflow for Appin removed from SMO-
1. A New SC created for Appin at 1445EP, Info from MAGA model. Appin flows pumped direct to
extent of existing model (no rising main) at 72 L/s

MAXB - Copy of MAT 13

2036 Population. New SC's added for Appin 2036 extent 17000EP and 972 ha, and MT Gilead 0 EP

165ha. 35L/s TS inflow for Appin removed from SMO-1. SubCatchment 2890 Population modified to

exclude Mt Gilead and Appin. Appin flows pumped direct to extent of existing model (no rising main).
SPS1175 pump capacity increased to 150 L/s.

MAXC
Copy of MAXB - 2036 Population Ultimate Mt Gilead 5950EP..
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MPR files for each model run are included below

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXA.UND'
HGF_file = 'MAXA.HGF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type =3
Language_Type=1
Unit_Type =1
[MOUSE_Files]
UND_file = 'MAXA.UND'
HGF_file = '"MAXA.HGF'
CRFcomplete_file = 'MAXA_RD.CRF'
NOFhotStart_file ="

EndSect // MOUSE_Files

[MOUSE_Runoff_Parameters]
Model_type =7, 'Level B + RDII'
TRAP_Computation = false
Simulation_start = '1988-01-01 00:00:00'
Simulation_end = '1988-07-19 00:00:00'
Dt_FixedSec = -1
Dt_WetPeriodSec = 60
Dt_DryPeriodSec = 300
RDII_dtSRC_hour =1
RDII_dtFRC_sec = 300
Allow_Overwrite=True

EndSect // MOUSE_Runoff_Parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXA.UND'
DWF_file = '"MAXA.DWF'
RPF_file = 'MA2010.RPF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type = 2
Language_Type=1
Unit_Type=1
[MOUSE_Files]

UND_file = 'MAXA.UND'

ADP_file = '"MAXA.ADP'

DWEF_file = '"MAXA.DWF'

RPF_file = 'MA2010.RPF'

Generate_joblist = false

PRFcomplete_file = 'MAXA_DW.PRF'
EndSect // MOUSE_Files

[MOUSE_HD_parameters]
Model_type = 1, 'Dynamic wave'
RTC_Computation = false
TRAP_Computation = false
TRAP_Setup=1,1,0,1,1
Simulation_start = '1988-06-02 00:00:00'
Simulation_end = '1988-06-09 00:00:00'
Dt_MaxSec = 10
Dt_MinSec = 10
Dt_IncreaseFactor = 1.00
SaveStep_HrMiSec=0, 5, 0
Allow_OverWrite = true
HD_summary=1,1,1,1,0,0,1,0,0,0,0,0
HD_summary_NSE ="
HD_summary_LSE ="

EndSect // MOUSE_HD_parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXA.UND'
HGF_file = 'MAXA.HGF'
DWF_file = '"MAXA.DWF'
RPF_file = 'MA2010.RPF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type =2
Language_Type=1
Unit_Type =1
[MOUSE_Files]

UND_file = '"MAXA.UND'

ADP_file = 'MAXA.ADP'

CRF_file ='MAXA_RD.CRF'

HGF_file = '"MAXA.HGF'

DWF_file = 'MAXA.DWF'

RPF_file = 'MA2010.RPF'

Generate_joblist = false

PRFcomplete_file = 'MAXA_3M.PRF'
EndSect // MOUSE_Files

[MOUSE_HD_parameters]
Model_type = 1, 'Dynamic wave'
RTC_Computation = false
TRAP_Computation = false
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TRAP_Setup=1,1,0,1,1
Simulation_start = '1988-06-05 03:45:00'
Simulation_end = '1988-06-07 14:45:00'
Dt_MaxSec =10

Dt_MinSec = 10

Dt_IncreaseFactor = 1.00
SaveStep_HrMiSec=0, 5, 0

Allow_OverWrite = true
HD_summary=1,1,1,1,0,0,1,0,0,0,0,0
HD_summary_NSE ="
HD_summary_LSE ="

EndSect // MOUSE_HD_parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXB.UND'
HGF_file = 'MAXB.HGF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type =3
Language_Type=1
Unit_Type =1
[MOUSE_Files]
UND_file = 'MAXB.UND'
HGF_file = 'MAXB.HGF'
CRFcomplete_file = '"MAXB_RD.CRF'
NOFhotStart_file ="

EndSect // MOUSE_Files

[MOUSE_Runoff_Parameters]
Model_type =7, 'Level B + RDII'
TRAP_Computation = false
Simulation_start = '1988-01-01 00:00:00'
Simulation_end = '1988-07-19 00:00:00'
Dt_FixedSec = -1
Dt_WetPeriodSec = 60
Dt_DryPeriodSec = 300
RDII_dtSRC_hour =1
RDII_dtFRC_sec = 300
Allow_Overwrite=True

EndSect // MOUSE_Runoff_Parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXB.UND'
DWF_file = '"MAXB.DWF'
RPF_file = 'MA2010.RPF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type = 2
Language_Type=1
Unit_Type =1
[MOUSE_Files]

UND_file = 'MAXB.UND'

ADP_file = 'MAXB.ADP'

DWF_file = '"MAXB.DWF'

RPF_file = 'MA2010.RPF'

Generate_joblist = false

PRFcomplete_file = '"MAXB_DW.PRF'
EndSect // MOUSE_Files

[MOUSE_HD_parameters]
Model_type = 1, 'Dynamic wave'
RTC_Computation = false
TRAP_Computation = false
TRAP_Setup=1,1,0,1,1
Simulation_start = '1988-06-02 00:00:00'
Simulation_end = '1988-06-09 00:00:00'
Dt_MaxSec = 10
Dt_MinSec =10
Dt_IncreaseFactor = 1.00
SaveStep_HrMiSec=0, 5, 0
Allow_OverWrite = true
HD_summary=1,1,1,1,0,0,1,0,0,0,0,0
HD_summary_NSE ="
HD_summary_LSE ="

EndSect // MOUSE_HD_parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXB.UND'
HGF_file = '"MAXB.HGF'
DWF_file = 'MAXB.DWF'
RPF_file = '"MA2010.RPF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]

Computation_Type = 2
Language_Type =1
Unit_Type=1
[MOUSE_Files]

UND_file ='"MAXB.UND'
ADP_file = 'MAXB.ADP'
CRF_file = '"MAXB_RD.CRF'
HGF_file = '"MAXB.HGF'
DWF_file = 'MAXB.DWF'
RPF_file ='"MA2010.RPF'
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Nomics

Generate_joblist = false
PRFcomplete_file = 'MAXB_3M.PRF'
EndSect // MOUSE_Files

[MOUSE_HD_parameters]
Model_type = 1, 'Dynamic wave'
RTC_Computation = false
TRAP_Computation = false
TRAP_Setup=1,1,0,1,1
Simulation_start = '1988-06-05 03:45:00'
Simulation_end = '1988-06-07 14:45:00'

Dt_MaxSec = 10
Dt_MinSec = 10
Dt_IncreaseFactor = 1.00
SaveStep_HrMiSec=0, 5, 0
Allow_OverWrite = true
HD_summary=1,1,1,1,0,0,1,0,0,0,0,0
HD_summary_NSE ="
HD_summary_LSE ="

EndSect // MOUSE_HD_parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]
UND_file = 'MAXC.UND'
HGF_file = '"MAXC.HGF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type =3
Language_Type=1
Unit_Type =1
[MOUSE_Files]
UND_file = '"MAXC.UND'
HGF_file = 'MAXC.HGF'
CRFcomplete_file = 'MAXC_RD.CRF'
NOFhotStart_file ="

EndSect // MOUSE_Files

[MOUSE_Runoff_Parameters]
Model_type =7, 'Level B + RDII'
TRAP_Computation = false
Simulation_start = '1988-01-01 00:00:00'
Simulation_end = '1988-07-19 00:00:00'
Dt_FixedSec = -1
Dt_WetPeriodSec = 60
Dt_DryPeriodSec = 300
RDII_dtSRC_hour =1
RDII_dtFRC_sec = 300
Allow_Overwrite=True

EndSect // MOUSE_Runoff_Parameters

EndSect // MOUSE_Computation

[

MOUSE_Project_files]
[Basic_files]
UND _file = '"MAXC.UND'
DWF_file = '"MAXC.DWF'
RPF_file = 'MA2010.RPF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type =2
Language_Type=1
Unit_Type=1
[MOUSE_Files]

UND_file = '"MAXC.UND'

ADP_file = '"MAXC.ADP'

DWEF_file = '"MAXC.DWF'

RPF_file = 'MA2010.RPF'

Generate_joblist = false

PRFcomplete_file = 'MAXC_DW.PRF'
EndSect // MOUSE_Files

[MOUSE_HD_parameters]
Model_type = 1, 'Dynamic wave'
RTC_Computation = false
TRAP_Computation = false
TRAP_Setup=1,1,0,1,1
Simulation_start = '1988-06-02 00:00:00'
Simulation_end = '1988-06-09 00:00:00'
Dt_MaxSec = 10
Dt_MinSec =10
Dt_IncreaseFactor = 1.00
SaveStep_HrMiSec=0, 5, 0
Allow_OverWrite = true
HD_summary=1,1,1,1,0,0,1,0,0,0,0,0
HD_summary_NSE ="
HD_summary_LSE ="

EndSect // MOUSE_HD_parameters

EndSect // MOUSE_Computation

[MOUSE_Project_files]
[Basic_files]

UND_file = 'MAXC.UND'
HGF_file = '"MAXC.HGF'
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DWF_file = '"MAXC.DWF'
RPF_file = 'MA2010.RPF'
EndSect // Basic_files

EndSect // MOUSE_Project_files

[MOUSE_Computation]
Computation_Type = 2
Language_Type=1
Unit_Type =1
[MOUSE_Files]

UND_file = '"MAXC.UND'
ADP_file = "MAXC.ADP'
CRF_file = "MAXC_RD.CRF'

[MOUSE_HD_parameters]

Model_type = 1, 'Dynamic wave'
RTC_Computation = false
TRAP_Computation = false
TRAP_Setup=1,1,0,1,1

Simulation_start = '1988-06-05 03:45:00'
Simulation_end = '1988-06-07 14:45:00'

Dt_MaxSec = 10
Dt_MinSec = 10
Dt_IncreaseFactor = 1.00
SaveStep_HrMiSec=0, 5, 0
Allow_OverWrite = true

HGF_file = 'MAXC.HGF'

DWF_file = '"MAXC.DWF'

RPF_file = 'MA2010.RPF'
Generate_joblist = false
PRFcomplete_file = 'MAXC_3M.PRF'
EndSect // MOUSE_Files

HD_summary=1,1,1,1,0,0,1,0,0,0,0,0
HD_summary_NSE ="
HD_summary_LSE ="

EndSect // MOUSE_HD_parameters

EndSect // MOUSE_Computation
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Appendix 3  Dry Weather Flow Results — Pipe Full
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Appendix 4  Wet Weather Flow Results — Overflows
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Brazel, Warren (Sydney)

Subject: FW: Water Supply Servicing Strategy
Attachments: Mt Gilead Development Site.png; GMC0101B.DWG; GMC0126B.DWG

From: Fiona Bullivant [mailto: FBullivant@TRILITY.com.au]
Sent: Wednesday, 24 July 2013 12:28 PM

To: Ta, Kenton (Sydney)

Cc: Tass Meli

Subject: Re: Water Supply Servicing Strategy

Kenton,

I'll give you some drawings so that you can further your investigations, but | am not authorised to give you any
indication of permission or capacity. Sydney Water look after and own the distribution system and it is their role to
manage connections and distribution design. | can confirm we do have a water main that runs to the west of your
development site. It follows the gas pipeline easement in that location, and that it does have a 500mm offtake listed
on our drawings (our water main is buried below ground, and | suspect the offtake is also buried). All negotiations
must go through Sydney Water for development as we do not own the water and are unable to "sell it". Any offtake
from our water main must be approved by Sydney Water in conjunction with TRILITY as there are some operational
complications to be considered by both parties. On our part we currently use flow meters at either end of this pipeline
to alarm for any discrepancy (in the event of a main break or leak), tapping off between these flow meters will result in
that system no longer being functional. It will also result in us not having a backup if our plant flow meter should fail (at
the moment we can use the flow meter at the other end of the pipeline at Sugarloaf, near the riding school, as there
are no current offtakes between the two). So as you can see just from our side there are some considerable design
considerations (please note that | am not an engineer so this list is just my best guess, and should not be relied
upon). | would think that you may also have the option of tapping into the distributions system somewhere in
Rosemeadow (which would be pipe owned by Sydney Water). Sydney Water control all the demand and distribution
side of potable water and it is for them to decide if the capacity exists, as | am not informed of any other commitments
they may have already made for development in our supply zone. | cannot advise you on this matter and you must get
it directly from Sydney Water, but | will provide you with some drawings from our records to assist in your enquiries -
please note that this does not in any way imply any consent from TRILITY for any connection.

(See attached file: GMCO0126B.DWG)(See attached file: GMC0101B.DWG)

Regards,

Fiona Bullivant
Systems / Admin Coordinator

" '\ leading the way in water utility solutions

TRILITY

TRILITY Pty Ltd

Macarthur Water Filtration Plant
Wilton Rd (PO Box 86)

Appin NSW 2560

Australia

T: +61 2 4631 1780
F: +61 24631 1785

E: fbullivant@trility.com.au W: www.trility.com.au

Consider the environment. Please don't print this e-mail unless you really need to

TRILITY Group acknowledges and respects the privacy of individuals. The information above is intended for the addressee named and
may contain confidential information. If you are not the intended recipient, please delete it and notify the sender.

"Ta, Kenton (Sydney)" ---24/07/2013 10:37:53 AM---Hi Fiona, Thank you for your time on the phone.



From: "Ta, Kenton (Sydney)" <kenton.ta@WorleyParsons.com>
To: "fbullivant@trility.com.au" <fbullivant@trility.com.aus>,

Date: 24/07/2013 10:37 AM

Subject: Water Supply Servicing Strategy

Hi Fiona,
Thank you for your time on the phone.

As discussed, | am preparing a servicing strategy for a development application at 901 Appin Road, Gilead. The site boundary is
shown on the attached map.

Consultation with Sydney Water has indicated the presence of an offtake from a Trility water supply pipeline in the vicinity of
the site. Can you provide us with details of the pipe in addition to a map showing its location?

This is a water supply option that we are preparing for the Servicing Strategy to be reviewed by Sydney Water. As such, can you
confirm the a capacity to service a 1700 lot residential development?

Thanks

Kenton Ta

Environmental Engineer, WorleyParsons
Tel: +61 2 8456 7381 | Fax: +61 2 8923 6877
Level 12| 141 Walker St | North Sydney NSW 2060 Australia | WorleyParsons Services Pty Ltd | ABN 61 001 279 812

www.worleyparsons.com

*#* WORLEYPARSONS GROUP NOTICE *#** "This email is confidential. If you are not the intended
recipient, you must not disclose or use the information contained in it. If you have received this email in
error, please notify us immediately by return email and delete the email and any attachments. Any personal
views or opinions expressed by the writer may not necessarily reflect the views or opinions of any company
in the WorleyParsons Group of Companies." (See attached file: Mt Gilead Development Site.png)

If you receive this email by mistake, please notify us and do not make use of the email. We do not
waive any privilege, confidentiality or copyright associated with it.
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Sydney Water Corporation 3/03/2014 8:36 PM
Cost Estimating Program

CosT EsTimATOR

Job Name: [Mt Gilead Rezoning - PW1 - New Reservoir Zone (Direct Costs rate include +50% strategic scope development allowance) Estimate Date: 10/10/2013
[Estimator: |Warren Brazel Print Date/Time:  03/03/2014 20:34
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL

DIRECT COSTS

H1

1 Water Main Greenfield DICL 250 dia m 580 357 207,060
2 Water Pumping Station Small (1-400kW incl. Stand-by Pumps) kW--> 100 LS 1 836,542 836,542
3 Water Main Greenfield DICL 200 dia m 2,300 302 693,450
4 Water Storage Steel Elevated (0.2 - 3ML) ML--> 1.5 LS 1 2,521,531 2,521,531

Sub Total Direct Costs 4,258,584

INDIRECT COSTS %
5 Contractor Design Costs (% of Direct Costs) 10.00% 425,858
6 Contractor Indirect Costs (% of Direct Costs) 10.00% 425,858
7 Contractor Margin (% of DC+Indirect Costs) 15.00% 638,788
8 Risk Oo:z:mm:Q (% of (Direct Costs+Indirect Oomﬁwi,\_mﬂm_:vv 40.00% 2,299,635
Total Construction Cost 8,048,723
SWC CLIENT COSTS % of ConstC
9 SWC Costs to Date Current as at:
10 SWC Design Costs (% of Construction Costs) 7.50% 603,654
11 SWC Tender Costs (% of Construction Costs) 0.50%]| Adij. to Min Limit>> 50,000
12 SWC Planning Costs (% of Construction Costs) 1.00% 80,487
13 SWC Project Management Costs (% of Construction Costs) 8.00% 643,898
14 SWOC Insurances & Financing Costs (% of Construction Costs) 0.55% 44,268
15 SWC Land Acquisition/Easement Costs
16 SWC Risk Oo:z:mm:ov\ (% of the SWC Client Future Costs only) 10.00%|of Client Costs 142,231
TOTAL PROJECT BUDGET REQUIREMENT | 9,613,261

Page 1 of 1



Cost EsTimaToR
Job Name: |Mt Gilead Rezoning - PW2 New High Level Reservoir Zone

Sydney Water Corporation
Cost Estimating Program

JEstimator: |Warren Brazel

3/03/2014 8:41 PM

Estimate Date:

Print Date/Time:

14/02013

Ver 02-2012.01

03/03/2014 20:38

ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
Hi
1 Water Main Greenfield DICL 250 dia m 580 357 207,060
2 Water Pumping Station Small (1-400kW incl. Stand-by Pumps) kW--> 48 LS 1 770,186 770,186
3 Water Main Greenfield DICL 200 dia m 2,300 302 693,450
4 Water Storage Steel Elevated (0.2 - 3ML) ML--> 0.85 LS 1 1,927,599 1,927,599

Sub Total Direct Costs

INDIRECT COSTS

%

3,598,295

5 Contractor Design Costs (% of Direct Costs) 10.00% 359,829

6 Contractor Indirect Costs (% of Direct Costs) 10.00% 359,829

7 Contractor Margin (% of DC+Indirect Costs) 15.00% 539,744

8 Risk Contingency (% of (Direct Costs+Indirect Costs+Margin)) 40.00% 1,943,079
Total Construction Cost 6,800,776

SWC CLIENT COSTS % of ConstC

9 SWC Costs to Date Current as at:

10 SWC Design Costs (% of Construction Costs) 7.50% 510,058

11 SWC Tender Costs (% of Construction Costs) 0.50%]| Adj. to Min Limit>> 50,000

12 SWC Planning Costs (% of Construction Costs) 1.00% 68,008

13 SWC Project Management Costs (% of Construction Costs) 8.00% 544,062

14 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 37,404

15 SWC Land Acquisition/Easement Costs

16 SWC Risk Oo:z:mm:& (% of the SWC Client Future Costs only) 10.00%|of Client Costs 120,953
TOTAL PROJECT BUDGET REQUIREMENT | 8,131,261

Page 1 of 1



WATZR Cost EsTimaTOR

Sydney Water Corporation
Cost Estimating Program

3/03/2014 8:55 PM

Job Name: |Mt Gilead Rezoning PW3 - New High Level Boosted Zone Estimate Date: 14102013
IEstimator: |Warren Brazel Print Date/Time:  03/03/2014 20:55
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
H1
1 Water Main Greenfield DICL 250 dia m 580 357 207,060
2 Water Pumping Station Booster (15-2000kW inc! Stand-by Pumps) kW--> 48 LS 1 231,976 231,976
& Water Main Greenfield DICL 160 dia m 1,050 312 327,600
Sub Total Direct Costs 766,636
INDIRECT COSTS %
4 Contractor Design Costs (% of Direct Costs) 10.00% 76,664
5 Contractor Indirect Costs (% of Direct Costs) 10.00% 76,664
6 Contractor Margin (% of DC+Indirect Costs) 15.00% 114,995
7 Risk 0023mm:o< (% of (Direct Costs+Indirect Costs+ __smwm_:: 40.00% 413,984
Total Construction Cost 1,448,943
SWC CLIENT COSTS % of ConstC
8 SWC Costs to Date Current as at:
9 SWC Design Costs (% of Construction Costs) 7.50% 108,671
10 SWC Tender Costs (% of Construction Costs) 0.50%| Adi. to Min Limit>> 50,000
11 SWC Planning Costs (% of Construction Costs) 1.00% 14,489
12 SWC Project Management Costs (% of Construction Costs) 8.00% 115,915
13 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 7,969
14 SWC Land Acquisition/Easement Costs
15 SWC Risk Oo:::mm:o< (% of the SWC Client Future Costs only) 10.00%|of Client Costs 29,704
TOTAL PROJECT BUDGET REQUIREMENT 1,775,691

Page 1 of 1




Sydney Water Corporation 3/03/2014 8:52 PM
Cost Estimating Program

CosT EsTimAaTOR

LJob Name: |Mt Gilead Rezoning PW4 - Supply from Trility pipeline Estimate Date: 10/10/2013
MEstimator: |Warren Brazel Print Date/Time:  03/03/2014 20:51
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL

DIRECT COSTS

H1
1 AICV Chamber (valve dia.) 250 dia ea 1 71,000 71,000
2 Flowmeter Chamber (meter dia.) 200 dia ea 1 438,500 49,500
3 Water Main Greenfield PVC 250 dia m 1,700 227 385,900
4 Water Storage Steel Elevated (0.2 - 3ML) ML--> 1.5 LS 1 2,521,531 2,521,531

Sub Total Direct Costs 3,027,931

INDIRECT COSTS %
5 Contractor Design Costs (% of Direct Costs) 10.00% 302,793
6 Contractor Indirect Costs (% of Direct Costs) 10.00% 302,793
7 Contractor Margin (% of DC+Indirect Costs) 15.00% 454,190
8 Risk Contingency (% of (Direct Costs+Indirect 00m~m+§mqm5: 40.00% 1,635,083
Total Construction Cost 5,722,790
SWC CLIENT COSTS % of ConstC
9 SWC Costs to Date Current as at:
10 SWC Design Costs (% of Construction Costs) 7.50% 429,209
11 SWC Tender Costs (% of Construction Costs) 0.50%| Adj. to Min Limit>> 50,000
12 SWC Planning Costs (% of Construction Costs) 1.00% 57,228
13 SWC Project Management Costs (% of Construction Costs) 8.00% 457,823
14 SWOC Insurances & Financing Costs (% of Construction Costs) 0.55% 31,475
15 SWC Land Acquisition/Easement Costs
16 SWC Risk Oo:z:mm:& (% of the SWC Client Future Costs only) 10.00%|of Client Costs 102,574
TOTAL PROJECT BUDGET REQUIREMENT | 6,851,099

Page 1 of 1



LJob Name: (Mt Gilead Rezoning WW1 - Connection to Glenfield System

CosT EsTimAaTOR

Sydney Water Corporation
Cost Estimating Program

3/03/2014 9:.07 PM

Estimate Date:

10/10/2013

JEstimator: |Warren Brazel Print Date/Time: 03/03/2014 21:06
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
Hi
1 SPS Submersible Large (201 - 1200KW incl. Stand-by Pumps) kW--> 310 LS 1 2,730,805 2,730,805
2 Pressure Sewer Greenfield PVC 200 dia m 2,000 288 576,000
3 Pressure Sewer Greenfield PVC 150 dia m 2,000 230 459,000
4 Gravity Sewer Greenfield PVC 2.5m deep 300 dia m 3,800 564 2,143,200

Sub Total Direct Costs

INDIRECT COSTS

%

5,909,005

5 Contractor Design Costs (% of Direct Costs) 10.00% 590,900

6 Contractor Indirect Costs (% of Direct Costs) 10.00% 590,900

7 Contractor Margin (% of DC+Indirect Costs) 15.00% 886,351

8 Risk Contingency (% of (Direct Costs+Indirect Costs+Margin)) 40.00% 3,190,862
Total Construction Cost 11,168,018

SWC CLIENT COSTS % of ConstC

9 SWC Costs to Date Current as at:

10 SWC Design Costs (% of Construction Costs) 7.50% 837,601

11 SWC Tender Costs (% of Construction Costs) 0.50% 55,840

12 SWC Planning Costs (% of Construction Costs) 1.00% 111,680

13 SWC Project Management Costs (% of Construction Costs) 8.00% 893,441

14 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 61,424

15 SWC Land Acquisition/Easement Costs

16 SWC Risk Oo:::mm:o< (% of the SWC Client Future Costs only) 10.00%|of Client Costs 195,999
TOTAL PROJECT BUDGET REQUIREMENT | 13,324,003

Page 1 of 1




3/03/2014 913 PM

Sydney Water Corporation
Cost Estimating Program

Cost EsTiMATOR

Job Name: [Mt Gilead Rezoning WW?2 - Transfer to Glenfield system with sewer mining Estimate Date: 10/110/2013
fEstimator: |Warren Brazel Print Date/Time:  03/03/2014 21:11
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
H1
1 SPS Submersible Large (201 - 1200KW incl.Stand-by Pumps) kW--> 310 LS 1 2,730,805 2,730,805
2 Pressure Sewer Greenfield PVC 200 dia m 2,000 288 576,000
3] Pressure Sewer Greenfield PVC 150 dia m 2,000 230 459,000
4 Gravity Sewer Greenfield PVC 2.5m deep 300 dia m 3,800 564 2,143,200
5 SPS Submersible Small (0 - 200KW incl.Stand-by Pumps) kW--> 50 LS 1 779,616 779,616
6 0.5 ML/day MBR treatment plant for sewer mining to secondary quality with disinfection LS 1 5,500,000 5,500,000

Sub Total Direct Costs

INDIRECT COSTS

%

12,188,621

7 Contractor Design Costs (% of Direct Costs) 10.00% 1,218,862

8 Contractor Indirect Costs (% of Direct Costs) 10.00% 1,218,862

9 Contractor Margin (% of DC+Indirect Costs) 15.00% 1,828,293

10 Risk 0035mm:o< (% of (Direct Costs+Indirect Oom~m+_<_mqm_3v 40.00% 6,581,855
Total Construction Cost 23,036,493

SWC CLIENT COSTS % of ConstC

11 SWC Costs to Date Current as at:

12 SWC Design Costs (% of Construction Costs) 7.50% 1,727,737

13 SWC Tender Costs (% of Construction Costs) 0.50% 115,182

14 SWC Planning Costs (% of Construction Costs) 1.00% 230,365

15 SWC Project Management Costs (% of Construction Costs) 8.00% 1,842,919

16 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 126,701

17 SWC Land Acquisition/Easement Costs

18 SWC Risk Oo:z:mm:Q {% of the SWC Client Future Costs only) 10.00%|of Client Costs 404,290
TOTAL PROJECT BUDGET REQUIREMENT 27,483,687
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Sydney Water Corporation
Cost Estimating Program

CosT EsTimaToRr

5/03/

2014 11:08 AM

Job Name: [Mt Gilead Rezoning WW?3 - Onsite STP with disposal to irrigation Estimate Date: 10/10/2013
MEstimator: |Warren Brazel Print Date/Time:  05/03/2014 11:07
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
b1
1 SPS Submersible Small (0 - 200KW incl.Stand-by Pumps) kW--> 50 LS 1 779,616 779,616
2 1 ML Wastewater Above Ground Storage 1 LS 1 1,449,000 1,449,000
3 1 ML/day MBR treatment plant to secondary quality with disinfection c/w 7 ML ww storage LS 1 7,437,000 7,437,000
4 Irrigation Water Pumping Station Booster (15-2000kW incl.Stand-by Pumps) KW- 30 LS 1 322,136 322,136
5 Irrigation Water Main Greenfield PVC - (rural) 100 dia m 4,000 75 300,000
Sub Total Direct Costs 10,287,752
INDIRECT COSTS %
6 Contractor Design Costs (% of Direct Costs) 10.00% 1,028,775
7 Contractor Indirect Costs (% of Direct Costs) 10.00% 1,028,775
8 Contractor Margin (% of DC+Indirect Costs) 15.00% 1,543,163
9 Risk Oosz:mm_._ﬁ (% of (Direct Costs+Indirect Oowﬂwoa_m_.mm:: 40.00% 5,555,386
Total Construction Cost 19,443,851
SWC CLIENT COSTS % of ConstC
10 SWC Costs to Date Current as at:
11 SWC Design Costs (% of Construction Costs) 7.50% 1,458,289
12 SWC Tender Costs (% of Construction Costs) 0.50% 97,219
13 SWC Planning Costs (% of Construction Costs) 1.00% 194,439
14 SWC Project Management Costs (% of Construction Costs) 8.00% 1,555,508
15 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 106,941
16 SWC Land Acquisition/Easement Costs
17 SWC Risk Contingency (% of the SWC Client Future Costs only) 10.00%of Client Costs 341,240
TOTAL PROJECT BUDGET REQUIREMENT 23,197,487

Page 1 of 1



Sydney Water Corporation
Cost Estimating Program

WATZ Cost EsTimaTOR

5/03/2014 11:07 AM

Job Name: [Mt Gilead Rezoning WW4 - Onsite STP with disposal to irrigation and reuse Estimate Date: 10/10/2013
JEstimator: |Warren Brazel Print Date/Time:  05/03/2014 11:07
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
H1
1 SPS Submersible Small (0 - 200KW incl.Stand-by Pumps) KW--> 50 LS 1 779,616 779,616
2 1 ML/day MBR + RO treatment plant to tertiary quality with disinfection c/w WW storage LS 1 8,500,000 8,500,000
3 Irrigation Water Pumping Station Booster (15-2000kW incl. Stand-by Pumps) KW- 30 LS 1 322,136 322,136
4 Irrigation Water Main Greenfield PVC - (rural) 100 dia m 4,000 75 300,000
5 1 ML Wastewater Above Ground Storage 1 LS 1 1,449,000 1,449,000
Sub Total Direct Costs 11,350,752
INDIRECT COSTS %
6 Contractor Design Costs (% of Direct Costs) 10.00% 1,135,075
7 Contractor Indirect Costs (% of Direct Costs) 10.00% 1,135,075
8 Contractor Margin (% of DC+Indirect Costs) 15.00% 1,702,613
9 Risk Oo:::mw:nk (% of (Direct Costs+Indirect Oomﬁw+_<_mqm_3v 40.00% 6,129,406
Total Construction Cost 21,452,921
SWC CLIENT COSTS % of ConstC
10 SWC Costs to Date Current as at:
11 SWC Design Costs (% of Construction Costs) 7.50% 1,608,969
12 SWC Tender Costs (% of Construction Costs) 0.50% 107,265
13 SWC Planning Costs (% of Construction Costs) 1.00% 214,529
14 SWC Project Management Costs (% of Construction Costs) 8.00% 1,716,234
15 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 117,991
16 SWC Land Acquisition/Easement Costs
17 SWC Risk Oo:z:mm:@ (% of the SWC Client Future Costs only) 10.00%|of Client Costs 376,499
TOTAL PROJECT BUDGET REQUIREMENT 25,594,408
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Cost EsTimaTOR

Sydney Water Corporation
Cost Estimating Program

5/03/2014 11:29 AM

Job Name: (Mt Gilead Rezoning RW1 - New High Level Reservoir Zone + Recyling Estimate Date: 14102013
JEstimator: |Warren Brazel Print Date/Time: 05/03/2014 11:29
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL
DIRECT COSTS
H1
1 Water Main Greenfield DICL 250 dia m 580 357 207,060
2 Water Pumping Station Small (1-400kW incl. Stand-by Pumps) kW--> 48 LS 1 770,186 770,186
3 Water Main Greenfield DICL 150 dia m 2,500 312 780,000
4 Water Storage Steel Elevated (0.2 - 3ML) ML--> 1 LS 1 2,064,807 2,064,807
5 Recycled Water Storage Steel Surface (1 - 70ML) 2.1 LS 1 1,487,408 1,487,408
6 Recycled Water Pumping Station Booster (15-2000kW incl. Stand-by Pumps) kW--> 100 LS 1 431,218 431,218

Sub Total Direct Costs

INDIRECT COSTS

%

5,740,679

7 Contractor Design Costs (% of Direct Costs) 10.00% 574,068

8 Contractor Indirect Costs (% of Direct Costs) 10.00% 574,068

9 Contractor Margin (% of DC+Indirect Costs) 15.00% 861,102

10 Risk 00:=:mm:o< (% of (Direct Costs+Indirect Oom~m+_<_m_,m§v 40.00% 3,099,967
Total Construction Cost 10,849,884

SWC CLIENT COSTS % of ConstC

11 SWC Costs to Date Current as at:

12 SWC Design Costs (% of Construction Costs) 7.50% 813.741

13 SWC Tender Costs (% of Construction Costs) 0.50% 54,249

14 SWC Planning Costs (% of Construction Costs) 1.00% 108,499

15 SWC Project Management Costs (% of Construction Costs) 8.00% 867,991

16 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 59,674

17 SWC Land Acquisition/Easement Costs

18 SWC Risk 003_:mm:o< (% of the SWC Client Future Costs only) 10.00%|of Client Costs 190,415
TOTAL PROJECT BUDGET REQUIREMENT 12,944,453

Page 1 of 1



Sydney Water Corporation 5/03/2014 11:27 AM
Cost Estimating Program

Cost EsTimaTor

lJob Name: Mt Gilead Rezoning RW?2 - Potable Supply from Trility + Recycling Estimate Date: 10/10/2013
Estimator: |Warren Brazel Print Date/Time:  05/03/2014 11:27
Ver 02-2012.01
ITEM H# DESCRIPTION PARAMETER UNIT QUANTITY RATE TOTAL

DIRECT COSTS

H1

1 AICV Chamber (valve dia.) 200 dia ea 1 91,500 91,500
2 Flowmeter Chamber (meter dia.) 200 dia ea 1 49,500 49,500
3 Water Main Greenfield PVC 200 dia m 1,700 273 464,100
4 Water Storage Steel Elevated (0.2 - 3ML) ML—> 1 LS 1 2,064,807 2,064,807
5 Recycled Water Storage Steel Surface (1 - 70ML) ML-- 2.1 LS 1 1,487,408 1,487,408
6 Recycled Water Pumping Station Booster (15-2000kW incl.Stand-by Pumps) kKW-—> 100 LS 1 431,218 431,218

Sub Total Direct Costs 4,588,533
INDIRECT COSTS %
7 Contractor Design Costs (% of Direct Costs) 10.00% 458,853
8 Contractor Indirect Costs (% of Direct Costs) 10.00% 458,853
9 Contractor Margin (% of DC+Indirect Costs) 15.00% 688,280
10 Risk Oo:z:m@@ (% of (Direct Costs+Indirect Oowﬁm+_<_m_.m_:vv 40.00% 2,477,807
Total Construction Cost 8,672,326
SWC CLIENT COSTS % of ConstC
11 SWC Costs to Date Current as at:
12 SWC Design Costs (% of Construction Costs) 7.50% 650,424
13 SWC Tender Costs (% of Construction Costs) 0.50%)| Adij. to Min Limit>> 50,000
14 SWC Planning Costs (% of Construction Costs) 1.00% 86,723
15 SWC Project Management Costs (% of Construction Costs) 8.00% 693,786
16 SWC Insurances & Financing Costs (% of Construction Costs) 0.55% 47,698
17 SWC Land Acquisition/Easement Costs
18 SWC Risk Oo::«ﬁmnnu. (% of the SWC Client Future Costs only) 10.00%|of Client Costs 152,863
TOTAL PROJECT BUDGET REQUIREMENT | 10,353,820

Page 1 of 1
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