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FORWARD 
 
This document has been prepared by Singleton Councils Water and Waste Section, and of 
necessity, some assumptions have been made about candidate new development areas in 
the Singleton Local Government Area. 
 
Some of these candidate areas are currently the subject of applications for rezoning, whilst 
others are not. 
 
It is emphasized that this report is not recommending any specific or additional areas for 
development. 
 
Water and Sewer supply availability is subject to a number of changing circumstances, 
and is in any case conditional upon a separate planning and development assessment. 
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1. INTRODUCTION 
 
This report collates and presents the following information relating to the Singleton Local 
Government Area: 
 
 population and lot projections 
 standards of service and design parameters 
 design parameters used 
 design calculation for planned assets 
 assets for which Council proposes the Developers pay a share, and their capacity 
 capital works programs 
 references 
 
This information has been used to plan infrastructure needs to service the township of 
Singleton, including adjacent specific developmental areas and villages. 
 
With reference to Plan 1 (Water – Future and Existing Assets which Council Proposes the 
Developers Pay a Share), the areas already serviced and/or those under consideration for 
future water supply services in the township of Singleton include the following: 
 
 Retreat Estate (east of Bridgman Road and north of Bridgman Ridge) 
 Pinnacle Estate (north of Singleton Heights, west of Bridgman Road) 
 Singleton Heights Upper Zone (northern part of Singleton heights, west of Bridgman 

Road) 
 Singleton Heights Middle Zone (southern part of Singleton heights, west of 

Bridgman Road and the Hunter River) 
 Maison Dieu Rural Residential and Industrial Estate (west of New England Highway 

and north of Hunter River) 
 Gowrie Gates (west of New England Highway and just north of Hunter River) 
 Hunterview Estate (east of Bridgman Road and north of Hunter River) 
 Singleton Town Lower Zone (old part of town consisting of Town West, Town East 

and Town Infill (east of Town East)) 
 Bridgman Ridge (north of Hunterview Estate and east of Bridgman Road) 
 
Other areas (including villages) already serviced and/or considered to be serviced with 
water supply, and not shown on Plan 1, includes the following: 
 
 Gresford Road Sub Area (approximately 5m east-north-east of Singleton Town) 
 Singleton Army Base (approximately 6 km south of Singleton Town) 
 Mount Thorley Industrial Estate (approximately 12 km south-west of Singleton 

Town) 
 Broke Village (approximately 24 km south-south-west of Singleton Town) 
 Bulga Village (approximately 21 km south-west of Singleton Town) 
 Camberwell Village (approximately 14 km north-west of Singleton Town) 
 Jerrys Plains (approximately 30 km west of Singleton Town) 
 
This report provides the technical background and calculations for the preparation of the 
Development Servicing Plan (DSP) for Singleton, including the villages.  For the township 
of Singleton and its immediate vicinity, the existing and future water assets which Council 
proposes the developers pay a share are shown on Plan 1. 
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In this report, irrespective of the documents that are referenced, all the cost figures are 
adjusted to June 2004 by the movements in the Construction Cost Index. 
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2. POPULATION AND LOT PROJECTIONS 
 
Development in the township of Singleton has been widespread and the rate of 
development in lot numbers can vary from area to area. 
 
Table 1 (Existing and Future Lots and ETs (Water)) shows the existing and/or potential 
future lots that can be created within each area. 
 
With reference to the section in this report titled “Information on Population and Dwelling”, 
the lot (or dwelling) increment figure for census years 1996 and 2001 (provided by the 
Hunter Valley Research Foundation) indicates that the average increase in lot numbers for 
the whole of Singleton is 0.71% per annum.  This report adopts a growth in allotment 
number of 1.0% per annum over the whole planning period to 2032/2033. 
 
Based on the information from the Hunter Valley Research Foundation, it has been 
assumed that the average dwelling occupancy ratios range from 2.7 (minimum) to 2.9 
(maximum) persons per dwelling (or lot). 
 
For the purposes of supplying lot (or total dwelling) projection information for use in the 
DSP for Singleton, figures in both Table 2 (Lot Takeup (ET) – Water 2% 1% 0.5% - 
050329) and Table 3 (Lot Takeup (ET) – Water – Army and Standpipe) have been derived 
from the adopted 1.0% per annum allotment growth rate. 
 
For the purposes of the Development Servicing Plan, calculations only, and in the absence 
of more accurate information, each lot created will be considered to place a demand on 
Council’s water supply system equivalent to one Equivalent Tenement (ET). 
 
Applications for development other than a single residence will however be assessed on a 
dwelling equivalent occupancy basis.  Council has adopted for this purpose, the use of 
“Section 64 Determination of Equivalent Tenements Guidelines (Water Directorate 
January 2005)”. 
 
Where the assessed equivalent occupancy is greater than 1 ET, a contribution will be 
sought for the additional demand. 
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3. STANDARDS OF SERVICE AND DESIGN PARAMETERS 
 

3.1 Water Quality 
 
Water Quality at least meets the drinking water quality guidelines in Australia, 
published by the National Health & Medical Research Council (NHMRC, 1996 
edition) and the Australian Resources Council. 
 

3.2 Standards of Service for Water 
 

This Plan has been prepared using the standards in Councils “Strategic Business 
Plan for Water Supply 1998/99”.  Copies of this business plan are available on 
request. 

 

3.3 Water Design Parameters 
 

These are generally in accord with the Public Works Department’s Water Supply 
Investigation Manual, however, there has been some reduction in instantaneous 
flow requirements (litres per second) in some circumstances in order to take into 
account current lower levels of outdoor water usage in peak hot weather. 
 
The parameters are treated in more detail in Section 4. 
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4. DESIGN PARAMETERS USED 
 

4.1 Water Supply Headworks 
 

Design parameters relating to water supply headworks are as detailed in the Public 
Works Department’s Design Guidelines for Water Supply Schemes as follows: 
 
 Restrictions on supply should not be necessary more than once every 10 

years on average and should not last, in total, for more than 5% of the time. 
 
 The system should be able to supply 80% of the unrestricted demand 

through a repeat of the worst recorded drought starting at the time 
restrictions are first applied. 

 

4.2 Service Reservoirs 
 

Generally designed to provide a volume of one peak day’s demand, ie 4000 litres 
per tenement per day.  Some reduction in this requirement can be adopted where 
computer modelling shows that an entire storage and distribution system functions 
satisfactorily. 

 

4.3 Pipelines 
 

All trunk mains are designed using computer modelling of Singletons entire water 
transport and storage network.  (Pipes ++ computer model used). 

 

4.4 Pumping Stations 
 

These are normally designed to deliver the required transfer capacity over a period 
of 20 hours.  Full standby pumping capacity is normally provided to ensure 
continuity of supply.  In supply critical locations, emergency generator backup of 
power systems is allowed for. 

 

4.5 Pipe Size and Class 
 

The smallest pipe size which satisfactorily allows for fire fighting flows in residential 
areas is 100 mm.  In commercial areas, a minimum of 150 mm is used.  The 
minimum pipe classes used are as follows: 
 

Pipe Material Pipe Diameter and Class 

 100 mm 150 mm 200 mm 
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PVC family Class 16 Class 16 Class 16 

Ductile Iron ‘K9’ ‘K9’ ‘K9’ 

 

4.6 Reticulation Pressures 
 

Reticulation systems are designed to supply the peak instantaneous demand by 
gravity while maintaining a minimum head of 12 m throughout the system.  For 
streets with buildings well above the street level, increased head should be made 
available where this can be provided without large additional costs. 
 
The desirable maximum head is 60 m, maximum allowable 120 m and normal 
acceptable maximum 90 m depending on cost of zoning. 
 
During fire flow analysis, desirable residual pressure allowed is to be 12 metres, 
whilst ensuring pressure at least remains positive at lowest pressure areas of the 
reticulation system. 

 

4.7 Water Demands 
 

Singletons Water Reticulation networks are designed with the use of computer 
modelling to establish pipe sizing required for normal domestic demands. 
 
Hot weather medium peak diurnal flow patterns, using a daily demand per ET of 
4,000 litres, are used.  The maximum demand averaged over 30 minutes, used in 
this specific model case is equal to 0.09 litres per second. 
 
For practical purposes, a minimum fire flow of 12 litres per second (residential) and 
18 litres per second (commercial and industry) is allowed for, whilst instantaneous 
demand remains at 0.1 litres per second.  Checks are done for all demand nodes in 
the reticulation system.  Positive residual heads are to be maintained throughout 
the system, with a target of 12 metres residual head where it can be obtained. 

 

4.8 Service Reservoirs 
 

Initially design for total storage of 1 peak day demand.  This will consist of 30% for 
working capacity and 70% for reserve storage.  Computer modelling of total water 
transport and storage systems is also carried out to ensure predicted system 
operation is satisfactory.  This may then result in modifications of the reservoir 
design to obtain optimum performance and reliability. 

 

4.9 Pump Design 
 

Peak daily demand is to be conveyed over a 20 hour period.  Fully redundant 
backup capacity is required, to ensure demands can be met when one pump is not 
in operation.  Computer modelling of full system is carried out to optimise design. 
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4.10 Water Treatment Plant 
 

Is designed to meet peak daily demand of 4,000 litres per ET. 
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5. DESIGN CALCULATIONS FOR PLANNED ASSETS 
 

5.1 Lot and ET Yields 
 

Existing and Future Lots and ETs Lot ET 
Retreat Estate 
(includes East of Retreat) 
 
Pinnacle Estate 
 
Singleton Heights Upper Zone 
 
Singleton Heights Middle Zone 
 
Maison Dieu Industrial Estate 
 
Gowrie Gates Development 
 
Hunterview Estate 
 
Singleton Town Lower Zone 
(includes Town West 
Town East 
Town Infill) 
 
Gresford Road Sub Area 
 
Bridgman Ridge 
 
Mount Thorley 
 
Broke 
 
Bulga 
 
Camberwell 
 
Singleton Army Base 

483 
(50) 

 
500 

 
707 

 
1028 

 
381 

 
550 

 
900 

 
3051 

(1435) 
(1516) 
(100) 

 
150 

 
800 

 
90 
 

157 
 

44 
 

73 
 

625 

483 
(50) 

 
500 

 
707 

 
1028 

 
371 

 
550 

 
900 

 
3051 

(1435) 
(1516) 
(100) 

 
150 

 
800 

 
139 

 
157 

 
44 

 
73 

 
625 

 

5.2 Reservoir to Serve Bridgman Ridge, Hunterview Estate and Nearby 
Areas 

 
A deficiency in storage capacity has been identified in this general area for some 
time.  The servicing strategy identified as most suitable for technical and financial 
reasons has been to adjust existing pressure zoning for the above area, to allow 
supply from Singletons Upper Pressure Zone, rather than the existing middle 
pressure zone. 
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Whilst additional storage of 6.8 Megalitres was the starting point for design of this 
additional reservoir, computer network modelling indicates that a reservoir of 
5.0 Megalitres capacity with associated control valving for pressure zoning works 
will operate satisfactorily. 

 

5.3 Glennies Creek Dam Booster Pump Station and Associated 
Balance Tank at Water Treatment Plant 

 
Singletons water treatment plant is directly connected via pipeline to the outlet 
works of Glennies Creek Dam.  Whilst water at most times can be transported to 
the towns treatment plant under gravity, at Dam levels in the vicinity of 30% and 
lower, a booster pump station will be required to transport this water to Singleton. 
 
Computer Hydraulic modelling has been used to establish that a pump station with 
a capacity of 379 litres per second at 70 metres of Head, delivering water to a 
0.5 Megalitre balance tank nearby to, and above Singletons water treatment plant is 
required. 

 

5.4 Retreat Estate Water Mains 
 

All trunk mains in this contribution plan were designed and identified in Councils 
Development Servicing Plan for Retreat Estate – July 1996”.  This Plan can be 
made available upon request. 
 
Recent computer hydraulic modelling of built infrastructure for this supply area has 
confirmed that the original design concept remains sound, whilst establishing there 
is adequate capacity for 483 ET (total), a slight reduction on the 501 ET allowed for 
in the original contribution plan. 

 

5.5 Pinnacle Estate Water Mains 
 

Trunk mains falling within this subdivision have been designed by computer 
hydraulic modelling, with the proposed future 200 mm diameter main required to 
complete full servicing flows and operating pressures for this sub area. 

 

5.6 Maison Dieu Industrial Area Water Mains 
 

Water demands and fire flows were designed for 381 lots. 
 
Hydraulic computer modelling has shown that without the provision of an additional 
amplification main leading into this water supply area, normal operational supply 
pressures drop below the desirable minimum pressure of 20 metres.  In addition, 
fire flows would result in negative reticulation pressures at elevations approaching 
115 metre AHD, which is unacceptable. 
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Provision of an additional 150 mm diameter main 1697 metres long leading from the 
supply reservoir to the industrially zoned land in this supply area will improve 
operational residual pressures, and maintain positive pressure during fire flows, for 
land at or lower than 115 metres AHD. 
 
Hydraulic modelling has also indicated the need for a relocation of the pressure 
boosting pumps feeding this supply area reservoir (higher demands will produce 
unacceptable reservoir draw down from the currently used Gowrie Reservoir).  A 
150 mm diameter main, 450 metres in length will be required to be constructed, 
linking the alternative McDougalls Hill Reservoir to this supply area, via an 
alternative booster pump system. 

 

5.7 Gowrie Gates Water Mains 
 

Provision has been made for internal trunk mains to service this area only. 
 
A combination of 150 mm mains, 300 metres in length, and 200 mm mains, 1000 
metres in length have been found by computer modelling to be sufficient fro this 
purpose, whilst ensuring operational and fire fighting pressures and flow are 
satisfactory. 

 

5.8 Gresford Road Water Mains and Tank 
 

Provision has been made for limited supply of water to this area only, with 
infrastructure identified in the plan being the minimum to supply a tank top up, low 
pressure delivery system. 
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6. ASSETS FOR WHICH COUNCIL PROPOSES THE 
DEVELOPERS PAY A SHARE, AND THEIR CAPACITY 

 

6.1 Water Supply Areas 
 

With reference to Tables 1, 2 and 3 and Plan 1, the areas already serviced and/or 
under consideration for future water supply are as listed in the Introduction of this 
report. 

 

6.2 Existing Reservoirs and their Water Supply Areas 
 

As shown on Plan 1, Singleton Town and its immediate vicinity are serviced by six 
(6) water storage reservoirs.  Singleton Army Base, Mount Thorley Industrial Estate 
and the villages have additional water reservoirs.  The areas serviced by reservoirs 
are also shown on Plan 1, as follows: 
 
Rixs Creek Reservoir 
 
Gowrie Reservoirs (2) 
 
 
McDougalls Hill 
 
 
Retreat Reservoir 
Apex Reservoir 

- it supplies treated water to all the areas except the 
village of Jerrys Plains 

- they supply treated water to all areas except 
Retreat Estate, Singleton Heights Upper Zone, 
Hunterview Estate and the village of Jerrys Plains 

- it supplies treated water to all the areas except 
Retreat Estate, Singleton Heights Upper Zone, 
Hunterview Estate and the village of Jerrys Plains 

- it supplies treated water to Retreat Estate 
- it supplies treated water to Maison Dieu Industrial 

Estate 
 
Other water storage reservoirs and their water supply areas, not shown on Plan 1, 
are as follows: 
 
Mount Thorley Reservoir 
 
 
Jerrys Plains Reservoir 

- it supplies treated water piped from Singleton to 
Mount Thorley Industrial Estate and the villages of 
Broke and Bulga 

- it supplies treated water to the village of Jerrys 
Plains 

 

6.3 Future Reservoirs and their Water Supply Areas 
 

Future water storage reservoirs shown on Plan 1 are as follows: 
 
Hunterview Reservoir - it supplies treated water (together with Rixs Creek 

Reservoir) to all the areas except the village of 
Jerrys Plains 

 
Future water storage reservoirs not shown on Plan 1 are as follows: 
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Gresford Road Reservoir 
 
 
Broke Reservoir 
 
 
Jerrys Plains Reservoir 

- it supplies treated water (obtained from 
McDougalls Hill and Gowrie Reservoirs) to 
Gresford Road Sub Area 

- it supplies treated water (obtained from Singleton 
through Mount Thorley Reservoir) to the village of 
Broke 

- it supplies treated water to the village of Jerrys 
Plains 

 

6.4 Assets, Capacities, Timing and Costs 
 

Both the existing and future Assets for which Council proposes the developers pay 
a share are either shown on Plan 1 and/or Table 4 (Water Assets – Existing and 
Future). 
 
Existing assets consist of the following: 
 
 150 mm diameter distribution mains 
 200 mm diameter distribution mains 
 250 mm diameter distribution mains 
 300 mm diameter distribution mains 
 375 mm diameter distribution/trunk mains 
 400 mm diameter distribution/trunk mains 
 450 mm diameter distribution/trunk mains 
 600 mm diameter trunk mains 
 WTP (Water Treatment Plant) 
 storage reservoirs/tanks 
 CV (Control Valves) 
 booster pump stations 
 
Future assets consist of the following: 
 
 storage reservoirs/tanks 
 booster pump stations 
 CV (Control Valves) 
 150 mm diameter distribution mains 
 200 mm diameter distribution mains 
 250 mm diameter distribution mains 
 375 mm diameter distribution mains 
 450 mm diameter trunk mains 
 50 mm outer diameter poly distribution mains 
 63 mm outer diameter poly feeder mains 
 75 mm outer diameter poly distribution mains 
 
Also shown on Plan 1 are various groups of existing and proposed water main 
assets needed to supply water to the following areas: 
 
Type 1 
 

- existing trunk/distribution water mains required to 
supply raw water to the water treatment plant and 
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Type 2 
 
Type 3 
 
 
 
Type 4 
 
Type 5 
 
 
 
Type 6 
 
 
 
 
Type 7 
 
 
Type 8 

treated water to all the areas except the village of 
Jerrys Plains 

- existing distribution water mains required to supply 
treated water to their own individual areas 

- existing trunk/distribution water mains required to 
supply treated water to all the areas except 
Retreat Estate, Singleton Heights Upper Zone, 
Hunterview Estate and the village of Jerrys Plains. 

- existing distribution water mains required to supply 
treated water to more than one individual area 

- existing distribution water mains required to supply 
treated water to Mount Thorley Industrial Estate 
and, in the future, to the villages of Broke and 
Bulga 

- proposed distribution water mains which will be 
required to deliver treated water to the proposed 
Hunterview Reservoir which will supply treated 
water (with Rixs Creek Reservoir) to all the areas 
except the village of Jerrys Plains 

- proposed distribution water mains which will be 
required to supply treated water to their own 
individual areas 

- proposed distribution water mains which will be 
required to supply treated water to more than one 
individual area 

 
The capacity of each asset listed under a water supply area(s) heading on Table 4 
relates to the ultimate allotment growth of the area(s).  thus, an asset may be 
shared by more than one area. 
 
The replacement cost of each existing asset is based on the reference rate from the 
NSW Reference Rates Manual (June 2003).  To bring the replacement cost to June 
2004, a CPI increase of 3% pa has been assumed.  (Movements in the 
Construction Cost Index are not used any more as the Australian Bureau of 
Statistics has stopped its publication on movements in “Price Index of Materials 
Used in Building other than House Building”.  Similarly, the construction cost of any 
future asset is also based on the reference rate, plus 3% (in 2004 dollars). 
 
Table 4 shows the year of construction of each existing asset.  It also shows the 
target date(s) for the construction of each future asset.  Where a future asset is to 
be constructed over more than one (1) year, its construction cost will be evenly 
distributed over the time land development is assumed to take place. 
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7. CAPITAL WORKS PROGRAMS 
 
Table 5 presents a summary of the capital works programs for the water supply systems 
(in the township of Singleton including its immediate vicinity and villages) for which Council 
proposes Developers pay a share through the DSP (Development Servicing Plan) for 
Singleton. 
 
Any other assets required will be the responsibility of the individual developer to provide 
for the development.  This includes water storage reservoirs/tanks, water booster pump 
stations and water distribution/reticulation mains. 
 
The timing for construction of any future work is indicative only.  The provision of any item 
will be dependent on the rate of development and the threshold criteria established for the 
need. 
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PLAN FOR WATER ASSETS
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INFORMATION ON POPULATION AND DWELLINGS
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Singleton – Population and Dwelling Profile 

1991 – 1996 – 2001 
 

 Total 
Population 

Private Dwellings Non 
private 

dwellings 

Total 
dwellings 

Average Occupancy 
Ratio 

Occupied Unoccupied Max Min 

1991 11,861       

1996 12,519 4,356 231 25 4,612 2.9 2.9 

2001 12,170 4,503 252 21 4,776 2.7 2.7 

 
 

Calculation 
 

 Total Population Average Pop 
Change pa (%) 

Total Dwelling Average Dwe 
Change pa (%) 

1991 11,861    

1996 12,519 1.11 4,612  

2001 12,170 -0.56 4,776 0.71 
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