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GHD’s Strategy modeled ultimate loadings of equivalent tenements for water supply needs, 
convential sewer system layout and loadings and water and sewer cost estimates. 
 
The current layout of the residential areas of the Estate proposes to create ultimately 950 
allotments consisting of residential and integrated housing.  The 950 allotments include the existing 
150 allotments created in Stages 1 and 2 of the development and the 33 lots approved, but not 
constructed in Stage 3.  Therefore, the amended layout of the current proposal will have no impact 
upon the outcomes of GHD’s Water and Sewer Servicing Strategy. 
 
CCoommpplleetteedd  CCoonnssttrruuccttiioonn  
 
As of the date of this Report, the following works have been completed: 
 

 The lead in watermains from existing Fern Bay to the access road at Fern Bay Seaside Village 
consisting of a DN250mm diameter pipe, 

 

 The trunk rising main along the Estate access road and through Stages 1 and 2 consisting of a 
DN200mm diameter pipe, 

 Stages 1 and 2 have been internally serviced by the construction of DN150mm and DN100mm 
diameter pipes, 

 

 Stages 1 and 2 have been serviced with 150mm diameter SN8 gravity sewer mains, 
 

 Stages 1 and 2 have been serviced by the construction of internal rising mains and; 
 

 Stages 1 and 2 have constructed two waste water pump stations at the low points of each 
stage. 

 
CCoonncclluussiioonn  
 
Given the original Sewer and Water Servicing Strategy for the creation of 950 residential 
allotments at Fern Bay Seaside Village is consistent with the current proposal, the Sewer and 
Water Servicing Strategy prepared by GHD Pty Ltd in November 2004 is still current. 
 
Existing lead in mains, water supply, gravity sewerage networks and waste water pump stations 
constructed in Stages 1 and 2 will not need to be modified under this proposal. 
 
 
DMS SURVEY PTY LTD 
 
 

 
 
PG MATHER 
Registered Surveyor 
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1. Introduction 

The Winten Property Group and Continental Venture Capital (CVC) propose to develop an 
area of land at Fern Bay for residential housing. 

The development area fronts onto Nelson Bay Road opposite the intersection with Fullerton 
Cove Road (Ref Figure 1). 

Ultimate development will total approximately 950 dwellings (Ref Figure 2). The actual 
numbers will vary as the precincts are finalised and will comprise conventional lots, 
integrated housing, villas and duplexes. The arrangements presented in this report have 
been based on a total load of 850 ET derived from reduced ET per lot for the housing types 
other than conventional. 

Development Application approval has been obtained for 208 lots. Engineering design and 
bulk earthworks have been commenced for stages 1 and 2 totalling 98 lots. This will be 
closely followed by the remaining 110 lots. (Ref Figure 2 detailing the 98 lots approved as 
Stages 1 and 2). 

Sewerage and water supply servicing strategies for the development covering initial and 
ultimate requirements are the subject of the following report. 
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2. Sewer System 

2.1 Site 

The site (Figure 3) is divided by a ridge rising to RL 15m AHD that runs north-east to south-
west with another ridge and higher ground along the eastern edge. Between the ridges and 
to the west are large flat areas at low level (RL 2 and 3). The higher ground to the east is 
intersected by gullies down to RL 3.5. Significant portions of the low level area to the west 
are wet i.e. the ground level is below water table level. 

2.2 Existing Services 

There are no sewerage services existing at the site. It will be necessary to connect to the 
proposed Hunter Water Corporation (HWC) system at the corner of Rankin Road and 
Nelson Bay Road a distance of 2.3 km from the Fullerton Cove Road and Nelson Bay Road 
intersection.  

Hunter Water Corporation has in place a regional wastewater servicing strategy developed 
to set a framework for the orderly role out of wastewater infrastructure serving the existing 
Fern Bay community and the broader growth identified in the vicinity. Due to the impacts of 
changed development timing (that has increased the certainty of development proceeding) 
and the Roads Traffic Authority requesting a reduction in the number of planned services in 
Nelson Bay Road, it has become necessary for Hunter Water to review the current 
wastewater servicing strategy. 

In November 2004 Hunter Water completed their review and has confirmed that the 
connection location shall remain the same but with additional infrastructure and changes in 
flows and main sizes. 

Should connection to sewer services be required prior to the planned completion of the 
other works being delivered by Hunter Water (mid 2006), it will become necessary for the 
developer to provide interim tankering services. 

Design of the Priority Sewer Programme infrastructure by Hunter Water is programmed for 
completion in January 2005 and it will be necessary to proceed directly to tender and 
construction to minimise the need for tankering services. 

2.3 Proposed Sewerage System Arrangement 

It will be necessary to deliver sewage, via a collection system, to the west side of the 
development area for a transportation system, running along Nelson Bay Road, to convey it 
to the HWC connection point. An alternative route running to the east of the golf course was 
considered but was not investigated in detail due to access, environmental and ground 
elevation (in regard to the pipeline longitudinal section) issues. 

In order to convey sewage to the west side of the development the collection system will 
need to cross the topographic features that generally run north-south through the site. A 
number of pumping stations will be required to achieve this (detailed in Section 2.6). 
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2.4 Options 

Due to the site topography the following were considered: 

» Conventional system; 

» Common effluent pumping (CEP). CEP systems are those where individual houses are 
served by a septic tank upstream of a small tank that has a pump delivering into a 
common pumping main network; 

» Low pressure sewer system (LPSS) where each house is provided with a grinder 
sewage pump station delivering into a common street main network; and 

» Combination of conventional and LPSS. 

CEP systems were not analysed in detail because all their benefits such as lower pumping 
rates and elimination of major WWPSs are available in the LPSS without the desludging and 
odour issues with CEP tanks. 

2.5 Rate of Development 

A lot release rate of approximately 120 per year was assumed based on information 
provided by the Winten Property Group. 

2.6 Conventional System 

A conventional system to serve the ultimate project area was developed comprising seven 
WWPS catchments. Figure 4 describes the probable catchment boundaries, while the 
schematic shown in Appendix B details the resulting gravity flows and PWWF generated 
from each of these catchments. 

WWPS Nos. 2 to 7 deliver to the main WWPS No. 1 to be known as Fern Bay No. 3 (FB 
WWPS No. 3) that delivers into the transportation main to the existing HWC system. The 
rising mains from WWPSs 2 to 8 are all relatively short with commensurately low detention 
times and deliver into the gravity collection system of the downstream WWPS. 

To cater for ultimate development FB WWPS No. 3 needs to be 86L/s capacity and its rising 
main 3.3km long to form a transportation system to the HWC connection point at Rankin 
Road. Future Fern Bay WWPS No. 4 will connect into the rising main approximately 2.1 km 
down stream from FB No. 3.Winten-CVC have commenced discussions with Hunter Water 
regarding the possible incremental upsizing of selected rising main (and water) assets. 
Further discussion will need to take place to confirm any possible funding to be offered by 
Hunter Water. Generally Hunter Water’s reimbursement policy will provide a mechanism for 
other development to connect and contribute to the cost of the transfer scheme.  

The long common rising main associated with this transfer scheme results in significant 
detention times for the sewage - giving rise to septicity and odour issues. This is further 
aggravated at initial development when loads are low compared to the ultimate that has to 
be catered for. The staging of the WWPS No. 1 rising main was therefore investigated. 

Staging of the rising main presents a difficulty in accommodating the two smaller mains in 
the limited space available beside Nelson Bay Road. This together with cost considerations 
lead to the adoption of a single stage rising main catering for ultimate development. 



 
 

 

 

422/11631/59844     Fern Bay 
Sewer and Water Servicing Strategy  

The rising main detention times will be such that iron salt dosing will be required for sulphide 
and odour control. This will be considered during the concept design of the station. 

2.7 Pressure Sewer Systems 

An arrangement based on Eone grinder package pump stations (one for each dwelling) was 
prepared by consultants Environmental Group (Operations) Pty Ltd (EGL) for the complete 
development. A preliminary costing prepared for this option using Eone’s estimated contract 
costs indicated that it was viable. Hunter Water is not in a position to approve a scheme of 
this order and has stated this position. Accordingly servicing of the full development with 
LPSS will not be investigated further. 

The viability of LPSS systems, however, will be considered on a catchment by catchment 
basis. The adoption of LPSS systems for any of the catchments will result in the 
development being served by a combined LPSS and conventional system. It should be 
noted that Hunter Water has not yet considered any LPSS subsystem greater than 
approximately 50 lots in size and generally only where larger residential lots sizes would 
result. 

Hunter Water is currently developing its design guidelines and associated administrative 
procedures for LPSS. It is expected these will evolve over the next 12 months to replace the 
CEP requirements. 

2.8 Costs 

Cost estimates and NPV analyses have been prepared and are included in Appendix C as 
follows: 

» Conventional with WWPS No. 1 not staged; 

» Conventional with WWPS No. 1 staged; and 

The gravity sewer and rising main costs have been determined in accordance with HWC 
procedures for Preliminary Estimates. The WWPS estimates have been factored to be in 
line with construction costs for similar installations. 

An allowance has been made for dewatering and no allowance has been made for rock 
excavation. Extremely hard ground can be found in the area appearing as cemented sand 
strata near ground water level. This would slow construction but it could not be classified as 
rock for excavation purposes. 

The NPV analysis is based on the staging in Section 2.5 and for a discount factor of 7%. 

A summary of the costs is shown in Table 2.1. 
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Table 2.1 Sewer Preliminary Cost Estimates Present Values 

 Nett Present Value Cost 

Option Capital O & M Total 

Conventional – WWPS 1 not staged  $8,003,000 $1,400,000 $9,403,000 

Conventional – WWPS 1 staged  $8,741,000 $1,400,000 $10,141,000 

The single un-staged option is preferred due to its lower cost and the difficulty in 
accommodating additional mains in Nelson Bay Road. 
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3. Water System 

3.1 Present System 

There are no water supply services existing at the site. It will be necessary to connect to the 
existing Hunter Water Corporation (HWC) system initially at the eastern end of the Stockton 
Bridge a distance of approximately 3.3 km from the Fullerton Cove Road and Nelson Bay 
Road intersection. In order to provide security of supply in the form of two feeds to the site a 
second connection will be eventually required at Williamtown (intersection of Cabbage Tree 
Road and Nelson Bay Road) a distance of approximately 7.75 km from the Fullerton Cove 
Road and Nelson Bay Road intersection (Ref Figure 1). This has been confirmed by HWC. 

3.2 Proposed System 

The system proposed to serve the development as shown on Figure 5 comprises: 

» DN250 and DN300 lead-in trunk mains from the connection points to the existing HWC 
system at Stockton and Williamtown. The DN250 from Stockton would be installed 
initially and the DN300 from Williamtown in 2008. Alternative routes are shown on Figure 
1 for the main from Williamtown. The final location will be selected at the design stage of 
this main.  

Hunter Water has expressed interest in up sizing the 250mm trunk main to 300mm in 
diameter; 

» DN200 trunk ring main with in the development; 

» DN150 sub loop reticulation mains; and 

» DN100 reticulation mains. 

3.3 Design Criteria 

3.3.1 Water Demands 

» Average demand per residential dwelling (ET): 270 kL/annum. 

» Average demand per residential flat/unit: 130 kL/annum 

» Peak Day Demand (PDD) Factor:  2.25. 

» Extreme Day Demand (EDD) Factor:  1.15. 

» Unaccounted for Water:  0.15 X ADD. 

» Diurnal Factors: Table 2.4, Appendix B of HWC Design 
Manual. 
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» Peak Day and Extreme Day Diversity Factor:  1.225 that was determined from a sub 
system size of 1400 EP (deemed to 
represent dwellings with significant 
outdoor water use) made up of 210 
existing at Fern Bay plus the 1000 of the 
development and 200 for the caravan 
park. 

» Fire Flow:  11 L/s. 

3.3.2 Population Served 

The system analysed extended between the connection points to the existing system at 
Williamtown and the Stockton Bridge. 

Allowance was made for the following demands: 

» Nominal allowance for the properties along Fullerton Cove Road:  50ET (at N30); 

» Proposed retirement village at the intersection of Fullerton Cove Road and Nelson Bay 
Road:  200 units (Made up of 57 x 3 bed and 142 x 2 bed) – this is equivalent to 
129ET (at N3); 

» Caravan Park on Nelsons Bay Road:  200ET (at N4); 

» Manufactured Home Village:   165ET (at N4); and 

» Winten development: 1016E T (1000 residential, 3 commercial and 13 for school). 

3.3.3 Minimum Residual Pressures 

Table 3.1 Minimum Residual Pressures 

Demand Minimum Pressure (m) 

Peak hour flow on a peak day. 20 

Peak hour flow on an extreme day. 12 

Peak hour flow on a peak day plus fire flow. 3 

Peak hour flow on a peak day with a failure in one of the trunk 
lead-in mains. 

12 

Maximum pressure at any node. 70 

3.4 Analysis 

Analysis using Pipes++ modelling was carried out for the following cases: 

» PDD; 

» EDD; 

» PDD + Fire; and 

» PDD with one of the lead in trunk mains failed. 
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For each case the pressures at the connection points to the existing HWC system were as 
advised by HWC (Refer Appendix E). 

The size of the lead-in mains was dictated by the failure analysis. The failure analysis 
simulated a pipe break discharging to atmosphere for 2 hours from 2:00 pm followed by no 
supply through the failed pipe for the rest of the day but with the discharge at the break 
stemmed. 

The robustness of the DN200 trunk ring main was confirmed by applying a fire flow of 22L/s 
(11L/s at two different points) to the system. 

Modelling results are shown in Table 3.2. 

Table 3.2 Results of Modelling 

Modelling Case  Minimum 
Pressure 

Maximum Velocity 

Demand Time Year Value 
(m) 

Node Value 
(m/s) 

Location 

PDD 20:00 2008 24.7 N17 1.08 Stockton DN250 

PDD + Fire at N20 20:00 2008 17.2 N17 1.29 Stockton DN250 

PDD 20:00 Ult 34.7 N17 0.68 W’town DN300 

PDD + Fire at N20 & N22 20:00 Ult 26.9 N17 0.77 W’town DN300 

EDD 20:00 Ult 33.9 N17 0.71 W’town DN300 

PDD + Failure of DN250 
from Stockton 

20:00 Ult 20.5 N17 0.99 W’town DN300 

7.2 N17 

9.3 N10,N
14 

9.9 N21 

10 N20 

10.2 N7 

10.5 N22 

11 N19,N
23,N2
4 

PDD + Failure of DN300 
from Williamtown 

20:00 Ult 

11.3 N15 

1.48 Stockton DN250 
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All results meet the criteria set out in Section 3.3.3 except for the failure of the DN300 from 
Williamtown. The pressure at N17 is derived from a ground level of RL18 that is the existing 
natural surface. Ground shaping is expected to reduce this level but in any case only one 
property is affected. The other pressures of 9m and above are considered acceptable for 
this extreme case. For these reasons the system as proposed is considered satisfactory. 

3.5 Rate of Development 

A lot release rate of approximately 120 per year was assumed based on information 
provided by the Winten Property Group. 

3.6 Costs 

A cost estimate and NPV analysis has been prepared and is included in Appendix D. 

The costs have been determined in accordance with HWC procedures for Preliminary 
Estimates. 

The NPV analysis is based on the staging in Figure 2 and for a discount factor of 7%. It was 
assumed that the DN300 connection to Williamtown was installed in year 2008. 

A summary of the costs is shown in Table 3.3. 

Table 3.3 Water Preliminary Cost Estimates Present Values 

Nett Present Value Costs 

Capital O & M Total 

$6,567,000 $163,000 $6,730,000 

The two lead in mains will benefit existing and future users in addition to the Winten – CVC 
development. Joint funding will be sought for these mains. 
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4. Conclusions and Recommendations 

4.1 Sewerage 

Preliminary concept designs have been prepared for conventional and low pressure 
sewerage systems to serve the proposed Winten – CVC development. The arrangement 
includes a transportation system delivering to the connection to the HWC system at the 
corner of Rankin and Nelson Bay Roads in Fern Bay. 

Preliminary cost estimates for the LPSS showed it to be viable but because the system is 
the subject of ongoing discussion between HWC and EGL in respect of design criteria these 
costs are not presented here. Costs of the alternative conventional systems have produced 
the following NPVs when staging of the system to suit the assumed rate of development 
shown in Section 2.5 is taken into account: 

Table 4.1 Sewer Preliminary Cost Estimates Present Values 

 Nett Present Value Cost 

Option Capital O & M Total 

Conventional – WWPS. 1 not staged  $8,003,000 $1,400,000 $9,403,000 

Conventional – WWPS. 1 staged  $8,741,000 $1,424,000 $10,165,000 

Recommendation 

» A conventional gravity sewerage system be adopted for the development. This means 
proceeding immediately with the design and construction of WWPS No.1 with a single 
un-staged rising main with a capacity of 86L/s. 

» The gravity scheme shall be optimally arranged to facilitate its logical extension to 
upstream sub catchments within the development, minimising life cycle costs while 
maximising opportunity for the efficient expansion of the gravity scheme. 

» Proceed with further investigation of the use of LPSS on a catchment by catchment basis 
with due regard to Hunter Water’s evolving LPSS design requirements. 

» Further discussion will be required with Hunter Water to confirm what funding may be 
offered for selected rising main upsizing. Reimbursements may be payable to the lead 
developer if other development utilise this infrastructure.  

4.2 Water Supply 

Preliminary concept designs have been prepared for a water supply system to serve the 
proposed Winten – CVC development. The arrangement includes lead-in mains from the 
existing HWC mains at Williamtown and Stockton Bridge (Ref Figure 1). 

Costs of the alternative systems have produced the following NPVs when staging of the 
system to suit a lot release rate of approximately 120 per year: 
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Table 4.2 Water Preliminary Cost Estimates Present Values 

Nett Present Value Costs 

Capital O & M Total 

$6,567,000 $163,000 $6,730,000 

Points to note are: 

» The lead-in mains comprise a DN250 from Stockton Bridge and a DN300 from 
Williamtown. It is assumed that the DN250 would be installed initially with the DN300 to 
follow in 2008, based on the assumed development rate. 

» The lead-in mains will benefit users other than Winten-CVC and so their provision should 
be on a joint funding basis. 

Recommendation 

» The water supply system arrangement shown on Figure 5 be adopted. 

» Design and construction proceed for the DN250 lead-in main from Stockton Bridge as 
well as the DN200 trunk ring main and reticulation sufficient to serve development stages 
1 and 2. 

» The DN250 is to be upgraded to DN 300, subject to the prior agreement of Hunter Water 
to contribute an appropriate funding contribution to Winten – CVC.
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Appendix A 

Figures 
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Appendix B 

Sewer Loadings 

B1. Conventional Sewer System Layout and Loads - Stage 1 

B2. Conventional Sewer System Layout and Loads – Ultimate 

B3. Load Determination for Conventional System 
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Appendix D 

Water Preliminary Cost Estimate 
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Appendix E 

Hunter Water Corporation Correspondence
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