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1. Introduction   
 

The subdivision of 59 Riley’s Hill Road into a 60 lot residential development requires the method of 
sewering each of the new lots to be determined prior to the approval of the lots. Currently Richmond 
Valley Council (RVC) policy is that each of the lots will have an individual pressure sewer assembly (e-
one pump unit). The site is capable of being developed into 93 lots, and 93 units to service this site have 
been factored into the existing Broadwater sewage collection system. 

RVC have requested the subdivision proponents investigate and report on alternative options for 
sewering the site and will consider the options on their merits. This report investigates the alternative 
options available for sewering the proposed development.  

All details concerning the pressure sewer system have been taken from the Broadwater Pressure 
Sewerage System Design Report, February 2012 (BPSSDR) and from Masterplan and As Constructed 
plans provided by RVC (Craig Connelly). 

There are three different pump functions discussed in this report, for clarity they each have been 
identified as follows; 
 pumpBPS – the Broadwater Pump Station pumps pumping sewage to Evans Head STP 
 pumpPres – pressure sewer pumps 
 pumpOpt – pumps used for options other than pressure sewer pump systems 

 

2. Understanding of Existing Sewerage System  

 

2.1. Broadwater Sewerage System 

The Broadwater sewerage system is made up of two elements, the collection system and the 
removal system. 

The collection system is a pressure sewer system comprising small diameter (50 to 140mm) 
polyethylene (PE) pipes fed by small pumpPres wells on each serviced lot. The individual lot 
pumpsPres are controlled firstly by the level of sewage in their collection well, and secondly by 
the electrical motor load as a measure of the pressure in the PE pipes. When a pumpPres wishes 
to run but detects too much load it stops and tries again later. This arrangement limits the 
number of pumpsPres that will run simultaneously and the pressure that will be developed in the 
PE pipes. This system transfers the sewage to the Broadwater Pumping Station. 

The removal system comprises the Broadwater Pumping Station (BPS) which pumps sewage to 
the Evans Head Sewage Treatment Plant (EHSTP) via the 150mm PVC rising main. A pinch valve 
is installed in the rising main to keep it full. If the BPS cannot accept sewage then BPS is bypassed 
and the individual lot pressure sewer pumpsPres pump directly to the EHSTP. In this bypass 
condition rising main cleansing flows are not achieved.  

2.1.1. Suitable sewerage systems for consideration 

Given the relatively small scale of the development, and the topography of the site, 
options such as vacuum sewer are seen as introducing complications without offering any 
significant advantages.  The only alternative system to pressure sewer considered viable 
is conventional gravity with pump stations. 
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2.1.2. Removal system design capacity 

The removal system (BPS) has a design flow of 18 L/s as reported in BPSSDR as determined 
by Value Engineering to suit the rising main while the pressure sewer design only required 
a flow rate of 14 L/s. This compares with a design flow of 31 L/s had a conventional gravity 
collection system been used in accordance with Water Services Association of Australia 
(WSAA) guidelines. The difference is that the pressure sewer makes very little allowance 
for groundwater or rainwater infiltration because the bulk of the system is pressurised. 

2.1.3. Pressure Sewerage Design Capacity 

The Broadwater pressure sewerage system was designed to serve all of the land in 
Broadwater that is currently developed, or identified for future development or 
densification up to a 2061 (50 year) planning horizon. In 2012, when the system was 
designed, it was designed to service 286 existing Equivalent Tenements (ET) and a further 
272 ET out to 2061 giving a total system capacity of 558 ET. The ultimate sewer loading 
was identified as 712 ET but this was not catered for in the design of the system as 
installed. 

It should be noted that the reticulation has been designed on a 10% probability flow, this 
is used for pressure sewer design rather than a peak flow because the pumpsPres wear is 
related to the pumpPres run times and system pressure when the pumpPres is running. This 
is an extra element to the usual need for rising mains to be as small as possible to 
minimise retention time and cost, and maximise self-cleansing; and as large as possible 
to minimise pressures, pump sizes and energy costs.  

2.1.4. Pressure Sewerage Design Allowance for Proposed Development Site 

The existing sewerage system provides for 93 lots to be developed on the site. The 
contribution of the 93 lots to the pressure sewer’s 14 L/s design flow can be estimated by 
the following methods;  

• Simultaneous Pump method 

• Prorata of 10% probability flow method 

The flow rate contribution based on the simultaneous number of pumps operating  would 
be 3.6 L/s (8 pumps for between 81 and 113 pumpsPres as per Eone Design guidelines.  

The direct pro-rata method provides a flow rate of  2.3 L/s (93ET/558ET*14L/s).  

The BPSSDR hydraulic model results indicate that the site  10% probability flow is 2.3 L/s 
and the 1% flow is 2.9 L/s.  Based on the above, a peak allowance of 3.0 L/s from the site 
to the total Broadwater peak flow is considered reasonable for this development.   

2.2. Sewage generated by proposed development site 
 
Different methods of sewage collection result in different peak flows and overall volumes of 
sewage being collected, transported and treated from the same area or number of lots. This is 
the reason why some collection systems may not be suitable for connection to the Broadwater 
system.  
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2.2.1. Load if sewering site by pressure sewerage 

Reducing the number of lots by 35% from 93 to 60 will reduce the overall volume of 
sewage generated by a similar percentage. This will have a beneficial impact by reducing 
the overall load on the system and therefore the wear on all the pumpsPres in the system. 
Given zoning permits future dual occupation development on each lot, it is not 
unreasonable to assume a higher ET total for the development and for this reason we will 
assume 93 ET’s are suitable for sewer generation estimates for this site.  

2.2.2. Load if sewering site by conventional gravity sewerage 

The option of using a gravity system with a single pump station to service 60 lots on the 
site results in a WSAA design flow of 4.5 L/s for the site as detailed in Attachment 1. This 
is 50% greater than the apparent peak allowance for the site of 3 L/s. 

 

The option of using multiple smaller conventional pump stations serving smaller 
catchments within the site will increase the required design flows in excess of 4.5 L/s, 
exacerbating existing pipe size and pumppres issues with this type of system. Further to 
the above any increase in density above 60 ET’s will increase the design flow rate and 
therefore exacerbate the above issues.  

 

2.3. Capacity of existing infrastructure to accept increased loads 

 

2.3.1. Removal system capacity to accept increased 1.5 L/s load generated by using the  
conventional gravity system explained above 

The increase in theoretical maximum sustained load (1.5L/s) to the BPS from 14 L/s to 
15.5 L/s is not considered a risk at the BPS because the overall peak load remains below 
the 18 L/s design load. The reduction in emergency storage at BPS can be countered by 
extra storage at the gravity pump station if necessary. 

2.3.2. Collection system capacity to accept increased load 

The collection system cannot cater for the increased 1.5 L/s loads from the development 
site operating as a conventional sewerage system without impacting on the operations 
of the rest of the system. The introduction of a gravity system increases the volume of 
inflow and infiltration that the system must cater for. This increases pressures generated 
in the pipework whenever the pumpsGrav operate and as a result the frequency of 
pumpPres loads that lead to increased wear rates, increased pumpPres detention on site 
waiting for rising main capacity and potentially of increasing numbers of overflows.  

These negative impacts can be ameliorated during dry weather by monitoring system 
pressure and flow in tandem with using variable speed pumpsGrav and an appropriately 
programmed PLC. With these measures the gravity pump station can closely mimic a 
system of 93 pressure sewer pumps and/or take advantage of periods of low demand 
however they cannot do anything to reduce the volume of effluent that needs to be 
transported during wet periods through a system not designed to carry those flows.  
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3. Life Cycle Costs for Options  

Capital costs are borne by the proponents while RVC bears the Operation and Maintenance (O&M) costs. 

3.1.  Capital Costs 

Pressure Sewer Option;    estimate of capital costs  $620,000* 

Gravity with one pump station Option;  estimate of capital costs  $590,000 

 *The major pressure sewer cost is $432,000 (60 x $7,200) payment to RVC. 

It can be seen that from the developer’s point of view the gravity sewer option is marginally cheaper. 
However, that estimate is much more sensitive to ground conditions, acid sulfate soils and elevated 
water tables and the associated management costs, than the pressure sewer option. As a result, the 
estimates can be considered as equivalent. 

 

3.2. Operation and Maintenance Costs 

Based on the annual costs and rates of change detailed in Table 1 (from Hunter Water standard 
rates) the present value of the options maintenance and operations cost to be borne by RVC 
have been calculated over a 30 year period and are shown in Table 2. 

Table 1 Annual Costs (2022)  

2022 costs Gravity & pump Pressure sewer Annual increase 
30 year PV 

Factor 

Pump duty 5L/s@34.6m head na   

Annual flow 15.1 ML 10.1 ML   

Annual power 2040 kWh na   

Power cost $0.30/kWh $0  

Power cost $1/day $0  

Resulting annual 
RVC power costs $                            977 $                   - 4.0% 41.1 

Gravity mains $                        3,266  3.0% 35.0 

Rising Mains $                            878 $             1,000 3.0% 35.0 

Pumping Station $                        9,641 $           13,200 3.0% 35.0 
    

 
Table 2 30 Year M&O Present Value (Cost to RVC) 

30 year Present Value*    

 $                    523,000* $         497,000 Discount rate 2% 

* It should be noted that no allowance has been made for additional wear and tear on the existing 
pumpsPres resulting from the increased system pressures introduced if a  gravity & pump option was 
adopted, as discussed above. This is considered significant and will increase the gravity & pump present 
value.  
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4. Conclusion 

Introducing a conventional pump station to the Broadwater sewer network will result in increased loads 
on the system. The negative impact of this increase is exacerbated by the site location at the end of the 
reticulation. The resulting increased maintenance and operations costs on the existing network have not 
been quantified in the present value analysis. Given the maintenance costs for both options shown in 
the analysis above are of a similar magnitude, any increased maintenance costs by introducing the 
conventional system amongst the existing pressure system will result in RVC incurring a higher 
maintenance and operations cost. 

As a result, the pressure sewer system is considered as the most suitable and practical option for 
sewering the development. 
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5. Scope of Engagement 

 

This report has been prepared by Ardill Payne & Partners (APP) at the request of Broadwater Riley Pty Ltd 
for the purpose of comparing options for sewering 59 Riley’s Hill Road, Broadwater 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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6. Attachments 
 

Attachment 1 WSAA Design Flow Calculations 
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Sewer Design Flow calculation based on WSAA Design code 
EP    

Number of lots 60   

x 2.2 132  

Single residential occupancy lot factor 2.2 as per BPSSDR (WSAA 
3.5 ep/et) 

Total EP's 132   

FLOWS    

ADWF=0.0024 L/s x EP 0.3168  

ADWF is 210 L/D/EP or 0.0024 L/s/EP as per BPSSDR (WSAA 
180L/EP) 

d 4.6  

d, peaking flow factor.  Refer to nomograph figure B1 in WSAA, 
page 111 

PDWF=d x ADWF x EP 1.46 L/s  
Design Flow=PDWF+GWI+IIF    

GWI is the groundwater infiltration   

GWI=0.025 x A x Portion-wet    

 0.025  fixed factor 

A 6.59 ha gross plan development area 

Portion wet 50 % 
Portion-wet is the portion of planned pipework estimated to 
have groundwater table levels in excess of pipe inverts 

GWI 0.08 L/s  
IIF is rainfall 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 6.59 ha A is the gross plan area of development 

Density 20.03  Development EP density per gross hectare 

Aeff 2.41  for density <150 EP/ha 

C 0.8  

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

I = I(1,2) x Factor-size x Factor-containment  
I(1,2) 43.85 mm/hr I(1,2) is the 1 hour rainfall intensity for ARI 2 years 

Factor-size 1.24  

Factor-size allows for faster concentration times for smaller 
catchments 

Factor-containment 1  

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

I 54.44   

IIF (<150 EP/ha) 2.92 L/s For development density <150 EP/ha 

Design flow=PDWF + GWI + 
IIF    

Design flow (<150 EP/ha) 4.46 L/s  
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