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1. Introduction  

The Broken Head Quarry is nearing the end of its extraction phase and the site will be rehabilitated when 
quarrying activities finish. With appropriate rezoning the post quarry site has the potential to provide 
some residential lots. Rezoning the site for residential development has the potential to make better 
use of existing council water and sewer infrastructure by utilising unused capacity.  

Both north and south of the site there are areas served by the Byron Shire Council (BSC) reticulated 
water and sewer system. The mains servicing the southern area and linking it to the northern areas pass 
through the site, see Figure 1.  

The purpose of this report is to quantify any under-utilisation of infrastructure capacity and assess how 
that capacity could translate to future residential lots on the site. 

 

 
Figure 1 Site in relation to areas with reticulated services, and water and sewer mains. 
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2. History of site servicing assessments 

Two infrastructure servicing reports have previously been prepared for the site. The 2014 report 
reported on a fully developed subdivision concept design while the 2018 report gave a range of potential 
lot yields and development costs based on different lot sizes and servicing technologies. Both previous 
reports, while concentrating on internal site constraints, did consider the external constraints imposed 
by the potentially available capacity in BSC infrastructure.  

What is most relevant to this report has been Councils advice that BSC’s Suffolk Park water and sewer 
infrastructure and the loads and demands on it have not changed significantly since 2014.  

 

 

3. Sewer System Capacity 

The excess capacity for the sewerage system as a whole will be dictated by that part of the system that 
can receive the smallest additional flow before requiring an upgrade. BSC has identified a number of 
elements in the sewer system which could act as the limiting factor to additional load being placed on 
the system. These constraining elements are discussed below. Because there are two possible 
connection points for the site, see Figure 2, it is possible to bypass some of the possible limitations by 
using connection point 1 rather than 2. 

 

 

Figure 2 Possible sewer connection points 

  

Connection Point 1; 
Manhole 3009-MNH-1259. This is the same 

manhole that the Broken Head Rising Main 

discharges into. Discharging site sewage directly 

into this manhole requires pipes to be laid along 

either Broken Head Rd or the Taylors Lake Rd road 

reserve. 

Connection Point 2; 
Connection to the Broken Head Rising Main 

where it traverses the site via the Taylors 

Lake Rd road reserve. 
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3.1 Sewer Capacity Constraints 

The identified constraining elements are summarised in Table 1 and discussed below. The resulting 
identified available sewer capacity is 12.7 L/s. 

 

Table 1 Sewer Excess Capacity by element 

Constraint Excess Capacity, L/s Can be bypassed? 

Gravity receiving main draining manhole S-3009-MNH-
1259 

12.7 No 

Broken Head Rising Main discharging to S-3009-MNH-1259 15.3 Yes 

Broken Head Sewage Pumping Station Pumps >20 Yes 

Clifford St Sewage Pumping Station >20 No 

 

3.1.1 Broken Head Sewage Pumping Station Pumps (BHSPSP) 

Calculated available excess capacity 20 L/s 

This constraint applies to Connection Point 2 only. 

It is possible that by pumping sewage into Connection Point 2 while the BHSPSP are 
running the increased back pressure could cause a reduction in the BHSPSP pumping rate. 
The Broken Head rising main is 1.67km of 100mm PVC pipe. The static lift is 24m. The 
rising main is fed by Mono CEO62 pumps pumping at 8.3L/s. The proposed connection 
point for the development would be 1.2km from the BHSPS. The CE062 operating range 
is 6 to 12 bar (60m – 120m).  

The back pressure experienced by the BHSPS with the pumps running at 8.3 L/s is 
calculated as 34.9m. To raise the pressure at BHSPS to 60m by introducing flow into 
Connection Point 2 requires an introduced flow of 20 L/s. Because the BHSPS pumps are 
positive displacement with 60m being the bottom of the normal operating range this 
increase in pressure will have no measurable impact on the BHSPS pump capacity.   

 

3.1.2 Broken Head Rising Main discharging to S-3009-MNH-1259 

Calculated available excess capacity 15.3 L/s. 

This constraint applies to Connection Point 2 only. 

The Broken Head Rising Main is 100mm PVC main. According to the BSC Development 
Servicing Plan design criteria the maximum velocity of flow through the pipe is 3 m/s. This 
equates to a maximum flow of 23.6 L/s or 15.3 L/s of excess capacity.  
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3.1.3 Gravity receiving main draining manhole S-3009-MNH-1259 

Calculated available excess capacity 10.7 L/s. 

Common to both connection points. 

An EPA-SWMM model of the receiving sewer (150Ø PVC @ 1%) indicates that 19 L/s of 
continuous inflow in addition to the peak flows created by the local service connections 
can be safely added to the receiving manhole.  

The Broken Head Rising Main delivers inflow at 8.3 L/s therefore an additional 10.7 L/s of 
capacity is available. 

 

3.1.4 Clifford St Sewage Pumping Station 

Assumed available excess capacity 20 L/s. 

Common to both connection points. 

The Clifford St SPS serves an extensive catchment (3009). There is also an associated 
catchment and pump station (3010). GIS data suggests that the two systems are 
somehow linked but due to lack of resources BSC has not been able to confirm how or 
what impact that may have on the capacity of the systems.  

According to GIS data the two systems have a combined current pumping capacity of 75 
L/s (50 + 25) and a rising main capacity of 106 L/s (as determined by 3m/s DSP criteria). It 
is not known how much of the pumping capacity is currently under-utilised but given the 
available rising main capacity it is reasonable to assume that at least 20 L/s of excess 
capacity is available. 

 
 

3.2 Excess Sewerage Capacity as Residential Lots 

The layout and means of sewering the development will determine the actual number of lots that can 
be serviced with a discharge limit of 10.7 L/s. Pressure sewers can service more lots than conventional 
gravity sewers with pumping stations because of the reduced length of pipes subject to inflow and 
infiltration. 

The connection point in the Taylors Lake Rd road reserve (Connection Point 2) can be used to utilise this 
capacity and is not opposed by Council. 

 

3.2.1 Capacity by conventional sewerage 

Calculations determining the capacity the site when sewered by conventional gravity 
sewerage, with gravity collection pipes feeding into pump stations, are presented in 
Attachment 1. 

Nominally these show that if served by a single pumping station the available 10.7 L/s of 
sewer capacity could service 114 lots. However, the topography of the site dictates that, 
in lieu of a tunnel, at least two pumping stations are required reducing the lot yield to 93 
lots. 
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3.2.2 Capacity by pressure sewerage 

An increased number of lots can be serviced by a pressure, rather than gravity, sewer 
system. This is because the allowances for inflow and infiltration are reduced. 

The actual yield by pressure sewer is dependent on detailed design but the pressure 
sewer code WSA 07-2007-1.1 §4.4.4.2 provides a simplified design flow equation,  
Q = AN + B which can be used to quantify the yield. Coefficients A and B, ultimately 
determined by the system supplier and design, have an impact on the result but 
backworking from existing local pressure sewer schemes and WSA allowances a yield in 
excess of 300 lots is achievable. 

However, BSC Pressure Sewer Policy places no obligation on Council to accept the use of 
pressure sewers in areas that can be serviced by conventional systems. Therefore, the 
potentially available capacity is noted but not assumed to be available.   

 

 

4. Water Supply Capacity 

Advice from BSC is that the Suffolk Park water supply has plenty of capacity but there is a limitation to 
the elevation that can be supplied and meet the required levels of service. Pumped pressure zones exist 
in the area for this reason eg Corkwood. 

It is understood that in excess of 20 L/s can be supplied at Connection Point 2 without impacting either 
the Suffolk Park or Broken Head supplies levels of service. This equates to the peak instantaneous 
demand (PID) for 133 lots or the fire requirement for a hydrant flow of 10 L/s at 95th percentile PID for 
100 lots. 

Significantly more lots can be supplied by the installation of a reservoir to store water for the elevated 
pressure zone to pump from. If large enough this reservoir could increase the lot yield into the 300 plus 
lots potentially possible if the development were sewered by pressure sewers. 

 

 

5. Conclusion 

Trunk mains for both the Byron SC water and sewerage systems traverse the Broken Head Quarry site. 
These trunk mains provide potential access to the unutilised capacity within these systems. 

The investigations and calculations undertaken in this report indicate that there is 12.7 L/s of unutilised 
capacity in the sewer system and 20 L/s in the water system. If no additional facilities or technologies 
are used these flows translate to 93 lots using sewer as the constraint and 100 lots for water. Therefore, 
a minimum potential yield of 93 lots is achievable. 

The introduction of pressure sewers and water reservoirs has the potential to double or even triple this 
yield if their use were to be approved by Council.  
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6. Disclaimer 

This report has been prepared by Ardill Payne & Partners (APP) at the request of Winten Property Group 
for the purpose of determining the Broken Head Quarry available water and sewer capacity and is not 
to be used for any other purpose or by any other person or corporation. 

 

This report has been prepared from the information provided to us and from other information obtained 
as a result of enquiries made by us. APP accepts no responsibility for any loss or damage suffered 
howsoever arising to any person or corporation who may use or rely on this document for a purpose 
other than that described above. 

 

No part of this report may be reproduced, stored, or transmitted in any form without the prior consent 
of APP.   

 

APP declares that it does not have, nor expects to have, a beneficial interest in the subject project. 

 

To avoid this advice being used inappropriately it is recommended that you consult with APP before 
conveying the information to another who may not fully understand the objectives of the report. This 
report is meant only for the subject site/project and should not be applied to any other. 
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7. Attachments 
 

Attachment 1 Conventional Sewerage Calculations 
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Attachment 1:  Conventional Sewerage Calculations 

 



Ardill Payne Partners

EP=SUM(EPresidential+EPcommercial+EPindustrial)
East West

Number of lots 114 43 57
x 2.8 320 Residential occupancy ADWF/ET/D ÷ 210 L/EP/D =590/210 = 2.8 EP/ET 120 160

Number of MD units 0 0 0
x 3 0 MD lot factor = 3 per unit 0 0

Number of HD units 0 0 0
x 2.5 0 HD lot factor = 2.5 per unit 0 0

Number of Industrial units 0 Refer to WSAA code for calculation 0 0

Total EP's 320 120 160

FLOWS
Design Flow=PDWF+GWI+IIF
PDWF=d X ADWF
ADWF=0.0024 X EP 0.768454 ADWF is 210 L/D/EP or 0.0024 L/s/EP
therefore
PDWF=d x 0.0024 x EP

d 2.85 d is a peaking flow factor.  Refer to nomograph figure B1 in WSAA, page 111 3.43 5.3
PDWF 2.19 L/s 0.87 1.78

GWI is the groundwater infiltration
GWI=0.025 x A x Portion-wet

0.025 fixed factor 0.025 0.025
A 50 ha gross plan development area 21.50 27.70

Portion wet 10 %
Portion-wet is the portion of planned pipework estimate to have groundwater 
table levels in excess of pipe inverts 10 10

GWI 0.13 L/s 0.05 0.07

IIF is rainfal infiltration
IIF = 0.0278 x Aeff x C x I
Aeff=A x (Density/150)^0.5 Aeff is the area affected by rain infiltration

A 50 ha A is the gross plan area of development 21.50 27.70
Density 6.40 Development EP density per gross hectare 5.60 5.76

Aeff 10.33 for density <150 EP/ha 4.15 5.43

C 0.6 C is the leakage severity coefficient.  Refer to tables B1 & B2 from WSAA 0.6 0.6

I = I(1,2) x Factor-size x Factor-containment
I(1,2) 50 mm/hr I(1,2) is the 1 hour rainfall intensity for ARI 2 years 50 50

Factor-size 0.97 Factor-size allows for faster concentration times for smaller catchments 1.08 1.05

Factor-containment 1
Factor-containment is derived from Table B3, WSAA.  Standard case use factor 
of 1.0 1 1

I 48.68 53.87 52.25

IIF (<150 EP/ha) 8.39 L/s For development density <150 EP/ha 3.73 4.73

Design flow=PDWF + GWI + IIF

Design flow (<150 EP/ha) 10.70 L/s
Note that variables C, I(1,2) & Factor-contain greatly influence the difference 
between PDWF & Design Flow. 4.65 6.58

Topography dictates at least 
two pump stations

Sewer EP (equivalent population) calculation based on WSAA Design code
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