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1.0 INTRODUCTION 
 
1.1 Scope 
 
Porter Consulting Engineers have been commissioned by the Shire of Yalgoo to prepare 
a strategic review of existing infrastructure and make recommendations for future 
upgrades required to meet existing needs and to prepare the town for future growth. 
 
The scope of this report is to review and make recommendations on possible 
improvements to the water, sewer, power and street lighting, telecommunications, road 
and drainage infrastructure. There is no existing or proposed gas network for the 
townsite of Yalgoo. 
 
Where appropriate concept sketches and indicative construction costs have been 
prepared.  
 
1.2 Existing Townsite 
 
The townsite of Yalgoo is located within the Shire of Yalgoo and accommodates the 
administrative centre for the local authority.  It is located approximately 525km north 
east of Perth on the Geraldton to Mt Magnet Road.   In the 2011 Census data, the Local 
Authority had a population of 406 people but it did not indicate the number of people 
located within the town.  The Shire has advised that the population is approximately 200 
people. 
 
The townsite is only partially developed, with seasonal fluctuations associated with 
tourist influx for racing events and wildflower excursions.  The townsite functions as a 
service centre for the surrounding pastoral and mining activities and accommodates 
residential housing, commercial developments, a primary school, caravan park and 
hotel development.  There is a potential for an additional small mining camp on the 
outskirts of town as part of future mining operations in the area. 
 
 
2.0 SITE CONDITIONS 
 
The townsite is on a gradual rise from the northwest at an elevation of about 325m to 
the south east along the Geraldton to Mt Magnet Road, at an elevation of about 313m.  
Details of the existing survey levels are included on plans attached at Appendix 1. 
 
Soils in the townsite consist generally of shallow silty clay over rock and weathered 
shale.  The soils have low permeability and are moisture sensitive.  Within the townsite 
area, surface soils are shallow and generally less than 0.5m in depth. 
 
The climate of Yalgoo is arid, warm temperate with a mean annual rainfall of only 
260mm.  The summer period can be characterised by very irregular rain, hot to extreme 
and very dry.  The winter period has variable rain, mainly cool to mild and generally dry. 
 
3.0 WATER SUPPLY 
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3.1 Current Situation 
 
The Water Corporation published the Yalgoo drinking water source protection 
assessment in 2004, which identified land uses and activities in the Yalgoo Water 
Reserve and assessed corresponding risks to groundwater quality. The 2010 Yalgoo 
Water Reserve drinking water source protection plan has built on this assessment. A 
summary of this assessment is presented below.   
 
The townsite’s water comes from the Yalgoo Borefield and is operated by the Water 
Corporation. The bore field consists of three production bores (2/83, 1/84 and 3/83) and 
one unequipped bore (6/82). Bores 2/83 and 1/84 are located in one compound 
approximately 4.5 km from the Yalgoo town-site, just west of the current Yalgoo Water 
Reserve boundary. Bore 3/83 is located approximately 1.5 km further north-east and 
Bore 6/82 is located another 1.5 km northeast of Bore 3/83, both within the current 
Yalgoo Water Reserve.  
 
Yalgoo town water supply is primarily supplied from bore 3/83 with bores 2/83 and 1/84 
on standby. Bore 6/82 may also be used as a production bore in the future. The bores 
draw water from a fractured rock aquifer. Water abstracted from the borefield is treated 
before it is pumped to the 225 kL Yalgoo water tank, located on high ground outside the 
water reserve, approximately 1 km to the north west of the town. The treated water is 
gravity fed from the Yalgoo water tank into the town reticulation network.  
 
Water abstracted from the Yalgoo Borefield is treated in a water treatment plant situated 
near bores 2/83 and 1/84.  The high energy reverse osmosis (HERO) plant was 
commissioned in 1997 to address groundwater quality issues, particularly the high levels 
of naturally occurring arsenic, nitrate and silica.  
 
In the treatment process, the raw water is passed through a titanium oxide ion exchange 
media for arsenic removal. It then undergoes nitrate removal via reverse osmosis. 
Finally, it is then disinfected with chlorine gas as a barrier against possible microbial 
contamination. Treated water is then supplied to customers through the Yalgoo scheme 
reticulation network.  
 
3.2 Planning 
 
The 2010 Yalgoo Water Reserve drinking water source protection plan has made the 
following recommendations: 
 

 Amending the Yalgoo Water Reserve boundary to better reflect the Yalgoo 
Borefield recharge area and remove town-site areas. 

 Implementation of Priority 1 (P1) area management for land within Yalgoo Water 
Reserve. 

 Implementation of wellhead protection zones around each production bore within 
Yalgoo Borefield. 
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 Implementation of best management practices for land uses and activities within 
the Yalgoo Water Reserve. 

 
3.3 Future Requirements 

 
The Water Corporation is licensed to draw 75 000 kL (Groundwater Well Licence 
109408) from the Yalgoo Borefield for public water supply purposes. The current 
number of services is 66.  Abstraction in 2009-10 was 45 124 kL which equates to quite 
a high usage rate per household of about 50% more than Perth rates. 
 
The Water Corporation predicts that the current borefield and licensed abstraction are 
adequate to meet Yalgoo’s anticipated public water supply demand for at least the next 
five years.  
 
There is an opportunity to reduce the use of the potable water supply through the use of 
an untreated water supply that could be reticulated around the townsite. This would 
affectively involve duplicating the existing reticulation system.  The Shire currently have 
a system in place that uses bore water that is reticulated through part of the town site.  
The location of this retic main is shown on the existing services plan in Appendix A. 
 
The opportunity to re-use treated wastewater throughout the townsite on public areas 
also has future potential to further reduce water use but requires detailed investigation 
as to the logistics, approvals and operation requirements. 
 
 
4.0 SEWER INFRASTRUCTURE 
 
4.1 Current Situation 
 
There is no existing community waste water collection and treatment system. Onsite 
septic tank systems are provided for each development.  A typical layout of the septic 
tank system is shown below. 
 

 
 
    Figure 1 – Conventional Septic Tank System 
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The Shire of Yalgoo is concerned that the current effluent disposal methods associated 
with the existing onsite septic tank systems have poor performance and are effective for 
only a short period of time. The current systems are being pumped out between 2 and 3 
times per year each. The majority of the systems are over 30 years old except for new 
housing which has only been developed within the last 5 years. 
 
When frequency of the pump out is not maintained the systems overflow and present a 
health hazard. The Yalgoo townsite is remote from existing pump out facilities and 
contractors travel from Geraldton to carry out this activity. In order to manage the ad hoc 
nature of the overflows the Shire of Yalgoo has all systems pumped when the contractor 
is in the townsite. 
 
The Water Corporation does not operate a sewer collection system in the townsite and 
advice from Water Corporation officers is that there are insufficient services to operate a 
system and provide the required return on assets they need to meet as a Corporation. 
For the Water Corporation to operate a sewer collection and treatment system in 
Yalgoo, they would require approval from the Department of Treasury to operate the 
system as a Community Service Obligation (CSO). 
 
4.2 Planning 
 
The Shire’s primary interest is to examine wastewater systems that eliminate the leach 
drain and effluent overflow problem. The dispersed nature of development within the 
townsite and the general remoteness from maintenance resources may result in some 
systems being uneconomical to develop.  
 
There are a number of sewer servicing options available to the Council. The community 
sized systems need a combination of one collection system and one disposal system 
outlined below, whereas the onsite methods rely on the full system being contained on 
individual blocks.  
 
4.3 Collection Systems 
 
4.3.1 Conventional Gravity Sewers to Water Corporation Standards  
 
This is the benchmark system and involves the installation of new gravity sewers and 
reconnection of existing developments to the system. 
 
This sewer system would need to take advantage of the existing road grid pattern and 
the rear access lanes that were provided for the townsite. It would also take advantage 
of the natural fall across the townsite to assist in providing grade. The biggest 
disadvantage is that it would involve excavation into the rock material. However, once 
installed it would be expected to have minimal ongoing operating costs. 
 
This system is the standard community system that would be considered by the 
regulatory authorities. However, the system will require the provision of a community 
wastewater treatment plant to accompany the development. It cannot be a stand alone 
replacement for the septic tank soil absorption systems. 



 
 

   
 
Our Ref: 12-05-066, R041C.12 
    5   

4.3.2 Vacuum System  
 
Vacuum sewerage collection systems have been used with considerable success by the 
Water Corporation of WA in problem sites. They have been particularly useful in areas 
of flat ground and high groundwater and in areas with clay soils and hard rock and in 
small isolated communities. 
 
The main advantages of the system are that it only requires shallow excavation to install 
the pipe network and that it has the flexibility to service immediate developments with 
capacity to be extended when new developments take place. The infrastructure does 
not have to be developed in anticipation of a future use as with the gravity sewer.  
 
However, the system’s operation involves mechanical components that require regular 
attention and maintenance, in particular vacuum valves and the vacuum pumping 
station require regular care and attention. 
 
The system is not a stand alone replacement for the septic tank soil absorption system 
and must be accompanied by a community wastewater treatment system. 
 
4.3.3 Pumping System 
 
Pressure systems involve the installation of a dedicated pumping unit in every lot. The 
pumping unit can be designed to be installed in an existing septic tank or housed in a 
constructed wet well. This system could collect and pump effluent or effluent and solids 
from individual lots to a central location for treatment via sewer pressure mains.  
 
This type of systems is not gravity dependant so all pipes can be laid as the terrain suits 
and can be sized to be significantly smaller than gravity sewer. Also, this type of system 
tends to have more of a uniform stream of waste for treatment which allows for an 
optimum sized treatment facility.   
 
4.4 Disposal Method 
 
4.4.1 Stabilization Pond Treatment  
 
A series of open stabilisation ponds has traditionally been used for the treatment of 
wastewater from small or remote community developments. The system involves 
primary, secondary and sometimes tertiary treatment ponds with surface areas and 
depths designed to accommodate the expected peak flows. 
 
As the effluent is detained in the pond system, biological processes reduce the nutrients 
and bacteria to a level suitable for evaporation or surface discharge in non-
environmentally sensitive areas. The system is relatively inexpensive to construct and is 
generally low in maintenance. However, a disadvantage of the system is that it operates 
best with consistent flows. Where there are high seasonal fluctuations, as is the case in 
the tourist season in Yalgoo, the biological balance of the system is upset and can result 
in odour and a reduced quality of effluent.  
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Where there is low inflow and high evaporation the sizing of the pond may be difficult to 
provide the biological conditions and detention time necessary to achieve the desired 
quality of effluent. 
 
4.4.2 Package Waste Water Treatment  
 
There are a range of very effective packaged waste water treatment systems that can 
be provided for small townsites. The systems generally involve an extended aeration 
process followed by chemical dosing to produce a very high quality effluent. 
 
These systems are pre-made in the factory and installed onsite at a location near to the 
discharge point of the sewerage collection system.  An advantage of these systems is 
that they are compact and can be placed relatively close to the residential area. A 
particular benefit for Yalgoo is the ability to reuse the effluent for irrigation purposes. 
 
The location preferred for the treatment plant is near the racetrack and effluent reuse 
can be discharged to the interior grassed area. This area has limited public access and 
is ideally suited to out of hours spray irrigation of the treated effluent. 
 
The only disadvantage of the packaged systems is that they do require a trained 
operator to oversee their function. 
 
4.5 On Site System 
 
Aerobic Treatment Units (ATUs) are a more advanced multi stage alternative to 
conventional septic tanks and provide an improved quality of effluent treatment.  As the 
units are still an onsite effluent disposal system, only Department of Health WA 
approved systems can be used in WA. 
 

The chlorinated effluent from ATUs may be used to surface irrigate garden areas but 
can only be used below grassed areas. Due to environmental concerns, usually 
associated with the potential degradation of environmental water bodies, some 
developments are required to use a wastewater system which is capable of removing 
phosphates. Some ATUs are approved as Phosphate removing. These ATUs may use 
an in system phosphate removing process or an approved phosphate binding amended 
soil in the irrigation area. 

The type of phosphate removing system can affect the choice of effluent irrigation 
methods available e.g. amended soil systems cannot be used with drippers. 

Aerobic Treatment Units must be serviced regularly to ensure that they are operating 
effectively and that the quality of the final effluent is maintained.  Due to the high rock 
level and low permeability soils, the areas required to dispose of treated water on a lot 
scale will be difficult to achieve and therefore these systems would not be 
recommended for Yalgoo. 
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4.6 Recommended Sewer System 
 
The recommended sewer system for the townsite of Yalgoo is a Septic Tank Effluent 
Disposal System (STED). This type of systems uses the existing septic tanks by only 
collecting and conveying the septic effluent to a centralized location for treatment and 
disposal. By treating the effluent only allows the reticulation pipes to be of smaller 
diameter and shallower grade which will significantly lower costs.  
 
The STED system is widely used in South Australia, and whilst there are only a few 
similar systems installed in Western Australia at Wyndham and Wiluna, the Water 
Corporation are currently going through the approval process for the installation of a 
STED system at Hyden. 
 
In the Hyden trial project, Hyden residents were asked to register their support for the 
STED system prior to the project proceeding to the detailed design and approval 
process. 
 
The system can be broken up into 4 stages:  
 
Stage 1 – Collection  
Stage 2 – Conveyance  
Stage 3 – Treatment  
Stage 4 – Disposal  
 

 
 
  Figure 2 – STED Schematic (source – Water Corporation) 
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The key benefits of the STED system are that: 
 

 The STED system offers a small country town an improvement in health and the 
environment issues with the potential to support development projects and 
further expansion. 

 The STED system is an incremental improvement to the on-site septic tank 
treatment and disposal that is currently used.  The system can be designed for 
future upgrades to a standard sewerage system. 

 The Water Corporation and DEC have established conditions for the STED 
systems and the DEC has given in-principle support to the system. 

 
4.6.1 Stage 1 – Collection  
 
The collection would involve the connection of the existing septic tanks to a new gravity 
line to be constructed in the street network.  Connection to the sewer system is possible 
via a gravity connection where the septic system is at a similar level or higher than the 
street level.   
 
Where septic tanks are installed on a property lower than the proposed gravity system, 
the installation of a submersible pump into the existing septic tank system will be 
required. The pump would be placed as far away from the inlet as possible to allow the 
greatest amount of settlement of solids before pumping to the sewer. If any of the 
existing septics are single chamber then it would be necessary to construct an over flow 
into a new sump which would house the submersible pump, in this case the sump would 
be designed to hold 24 hours of household waste before it initiates.  
 
The pumps may need to be fitted with an alarm system to alert the occupant or operator 
to a failure or as a minimum have a maintenance system in place where they are 
regularly checked. The pumps may also be required to be macerating to prevent solids 
from entering the sewer system depending on the final pit configuration.  i.e. it may be 
easier to locate the pump in a third smaller pit isolated from the septic tanks to prevent 
contact with the existing sludge and avoid the need for a macerating pump. 
 
An allowance to retrofit a pump and pit to an estimated 20 septic tank systems has been 
included in the indicative costs at a cost of $10,000 per pump and pit. This number will 
need verification when actual septic tank locations are determined.  The pump will 
require connection by an electrical contractor to the property’s meter board.  No 
allowance has been made to upgrade the meter board to current electrical standards if 
required.   
 
It is proposed that the ongoing maintenance and operating cost of the pump would be 
the responsibility of the property owner.  The septic tanks will still require pumping out of 
the solids which is estimated by the Water Corporation to be approximately once every 
4 years. 
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4.6.2 Stage 2 – Conveyance  
 
The conveyance system would be a combination of gravity sewer and pressure main 
sewer. Due to the presence of rock it would be far more economical if the sewer was 
DN100 PVC and have a minimum cover of 600mm and only have access chambers 
located at changes of direction and grade.  However, if it is to be installed to Water 
Corporation standards the sewer pipe would need to be 150mm in size, 750mm cover 
and have manholes at a minimum of every 100m.  
 
It is proposed that the gravity sewer would outlet to a small pump station located near 
the intersection of Weekes Street and Gibbons Street.  The location of this pump station 
is proposed due to the central location based on minimising gravity sewer depth. 
However, as the Shire owns the caravan park and has other pump equipment located at 
the rear of this site, it may be possible to extend the sewer network to this location.  This 
will result in a slightly greater sewer depth.  The efficiencies and cost of the two options 
can be further explored if the project proceeds to detailed design. 
 
The effluent would then be pumped from the small pump station approximately 700m to 
a surge tank located next to the treatment plant which is proposed to be located on the 
racetrack. An aerial photograph of the Yalgoo townsite is shown in Figure 3, which 
indicates the proposed location of the treatment plant and surge tank on the western 
side of the racetrack.  
 

 
 

Figure 3 – Potential treatment plant location (indicated by red dot) 
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The construction of the proposed collection system (complete) is expected to cost 
almost $2 million. This includes allowance for the construction of approximately 3,500m 
of sewer and rising main and connections to individual properties and pumps to 
approximately half the properties.  An allowance of $200/m has been included for 
excavation in rock.  This rate is for excavation in rock but excludes blasting or 
excavation in granite.   
 
The construction of the sewer may be staged and areas that have very little existing 
development such as Campbell Street not constructed until more development occurs, 
in order to reduce the initial construction costs. 
 
See Appendix 2 for details on the proposed sewer reticulation layout.  
 
4.6.3 Stage 3 – Treatment  
 
As part of the investigation into the servicing, initial discussions were held with three 
package treatment plant suppliers. Below is a summary of each of the company’s 
proposals and indicative costs.  It should be noted that all costs quoted below are as 
supplied by the companies and are an in order of magnitude costs only and subject to 
actual detailed design and quotation. 
 
4.6.3.1 Aquarius System 
 
The Aquarius® ATU is an approved nutrient retentive system using ozone as the 
disinfectant and alum sulphate as a flocculent.  
 
Wastewater treated from this unit is suitable for subsurface dripper irrigation, disposal 
via leach drains or into an evaporation pond or a surface irrigation system under the 
relevant controls in regards to restricted access and exposure. 
 
It is proposed that the surge tank will feed 3 x Aquarius O-3 RTPS2 ATU containerised 
systems connected via controlled feed pumps to the surge tank.  
 
The treated wastewater would then be fed from the discharge tank of each RTP to an 
above ground 100KL holding tank. 
 
Aquarius® propose that further tertiary treatment will take place for the water held in the 
holding tank using an additional containerised treatment module. 
 
An initial in order of magnitude cost of $475,000 for the construction and installation of 
this treatment plant, $4,000 for servicing per annum and an operational cost of $12,000 
per annum has been received from Aquarius®. This treatment plant can also be easily 
expanded as required by gradual or sudden population increases.    
 
A copy of their proposal is included at Appendix 3 and diagramatic layout is shown in 
Figure 4. 
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  Figure 4 – Proposed Aquarius Treatment Process (source Aquarius) 
 
4.6.3.2 Aquasol 
 
Aquasol have significant industry experience and offer a design, manufacture and in 
some instances, an operational service.  
 
Aquasol propose the following treatment process: 
 
Wastewater from the townsite will be pumped into the first step of the system, the 
Anaerobic Tank.  After the first stage, water will be pumped through an Sequencing 
Batch Reactor (SBR) tank, where sewage will be treated in batches operating in a mode 
with aeration and sludge settlement, both occurring in the same tank. In the Aeration 
period, oxygen will be bubbled through the wastewater to reduce biochemical oxygen 
demand (BOD) and chemical oxygen demand (COD).  
 
After a determined period of time, aeration is discontinued, and solids separation takes 
place leaving clear, treated effluent above the sludge blanket. Clear water from the SBR 
Tank will pass into the Polishing Tank, where water will be filtered and disinfected 
before it is ready for irrigation. Residual Chlorine and pH will be measured and 
controlled automatically. 
 
Aquasol have provided an initial quotation of $450,000 based on the information 
provided to them. They have also provided an in order of magnitude cost on the 
operation, maintenance and control of $12,000 per annum. 
 
Some of the details of their proposal is included at Appendix 4 and a diagramatic layout 
is shown in Figure 5. 



 
 

   
 
Our Ref: 12-05-066, R041C.12 
    12   

 
 

  Figure 5 – Proposed Aquasol Treatment Process 
 
4.6.3.3 Remote Water Services 
 
Remote Water Services (RWS) have provided some initial feedback to the Shire 
previously on a wastewater treatment system.  RWS have recently installed a treatment 
plant in Onslow for the Shire of Asburton.  Disposal of the treated water was to a fenced 
off restricted access area via spray irrigation. 
 
The Remote Water Services waste water treatment plant is a sequencing batch reactor 
with a 9 stage treatment process. As it is likely that only effluent and not sewage will be 
collected, it may be that several of these processes can be removed through more 
detailed discussion and design.  The process proceeds as follows: 
  

-Waste collection (sewage pumping station) 
-Screening (Tsurumi bar screen) 
-Mass holding (Balance tank) 
-Anaerobic treatment (Primary tank 1) 
-Anoxic treatment (Primary tank 2)  
-Aeration (Aeration tank) 
-Clarification (Clarifier tank)  
-Chlorination (Chlorine contact tank) 
-Irrigation (Irrigation tank)  

 
RWS have advised that the cost to treat the wastewater to a Class C is $240,000, plus 
$60,000 for a storage tank and a further $10,000 for transport costs.  To get to a Class 
A system the cost is $540,000 plus $60,000 for the storage tank and $15,000 for 
transport costs. 
 
An example treatment unit layout and typical irrigation set up for Onslow is included at 
Appendix 5 and a diagramatic layout is shown in Figure 6. 
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Figure 6 – RWS treatment plant – sequencing batch reactor 
 
4.6.3.4 Comparison of Costs 
 
Based on the in order of magnitude costs provided by the supliers the following can be 
interpolated as per the table below.  An allowance for additional sampling and testing 
has also been included in the costs but these will vary dependent upon the final disposal 
area for the treated wastewater. Prices do not include GST: 
 

Company Plant Cost Electrical 
Cost PA 

Operation 
Cost PA 

Maintenance 
and Servicing 

PA 

Lab Sampling 
& Testing 

Aquarius $475,000 $12,000 $12,000 $4,000 $10,000 
Aquasol $449,000 $12,000 $12,000 $12,000 $10,000 
RWS – 
Class C 

$310,000 $12,000 $10,000 $20,000 $5,000 

RWS – 
Class A 

$615,000 $15,000 $10,000 $25,000 $10,000 

 
Table 1 – Comparative Costs 

 
The alternative option is to continue to undertake pumping out of septic systems on a 
regular basis.  Information provided by the Shire indicates that they have a septic pump 
out company to the town approximately every 2 weeks to pump out septic tanks in the 
town at a cost of approximately $1,450 a fortnight.  It is not known whether this is a 
regular fortnightly occurance and whether other private tanks are done at the same 
time, but this equates to an annual charge of $38,000. 
 
4.6.4 Stage 4 – Disposal  
 
The water treated in the holding tank can then be disposed of using above ground spray 
irrigation in a suitably restricted, designated area possibly during the night so as to 
minimize the risk of exposure to persons. Initial discussions have identified the centre of 
the race track as been a suitable disposal area.  
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There are a variety of options for disposal of the treated effluent. However, in this area 
due to the presence of rock, it is recommended that an above ground sprayer be used.  
The Shire of Yalgoo has an extensive irrigation system that has been installed 
throughout the townsite.  Whilst the Shire is keen to make use of this system to irrigate 
other town parks and gardens, it is unlikely that the existing reticulation system will meet 
the required Australian Standards or approving authority quality requirements.  As a 
recycled water pipe system, the pipe work is required to be lilac in colour in accordance 
with AS3500, as well as other relevant fixtures and as constructed survey in accordance 
with the Australian Standard. 
 
Whilst the treated effluent may be treated to the highest level, it is still classified as 
recycled water and subject to the same health requirements.  Discussions with the 
wastewater treatment companies also indicate that there is a high risk level relating to 
the exposure to public using this system and therefore a high level of management, 
testing and quality practices will be required.   
 
The approval process for the use of recycled water from a sewer system in public areas 
will be quite onerous and may be difficult to obtain.  However, the Shire have indicated 
that they are very keen to make use of the treated water throughout the town and 
therefore further detailed investigation will be required if the project proceeds further to 
determine if this is feasible. 
 
Several other Shires do have approval from the Department of Health in regards to use 
of treated wastewater on Parks and Reserves.  The Shire of Northam has an agreement 
with the Water Corporation and Department of Health (DoH) for use of recycled water 
on several reserves in the townsite, but the hours of watering are restricted to early 
morning and there are certain periods when human contact is not permitted.  Regular 
sampling is undertaken by their Environmental Health Officer for testing and compliance 
and sent to the DoH. 
 
The Shire of Morawa also uses treated wastewater from their sewer treatment ponds to 
irrigate their sporting ovals during the evening.   
 
In both of these examples, infrastructure has been installed for many years and new 
standards would apply to any new infrastructure to be installed using a recycled water 
scheme. 
 
4.6.5 Licensing and Operational Requirements  
 
There are four options available to the Shire to implement the system:  
 

1. Water Corporation is the owner/operator 
2. Shire is the owner/operator  
3. Shire is the owner with a third party operator  
4. Third party owner/operator  

 
Discussions were held with Water Corporation officers in regards to the prospect of the 
Corporation undertaking the Licence for sewer collection and disposal.  The Water 
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Corporation advised that it is unlikely that they would be interested in the Operating 
Licence as it would not be commercially viable.  They would only take on the Licence if 
directed to by the State Government under what would be deemed a Community 
Service Obligation.  This is likely only to be considered after government or political 
intervention. 
 
The Water Corporation is also unlikely to relinquish their existing Water Licence for the 
town which would make it more commercially viable for an external operator to have 
both licenses due to the significant infrastructure that has been installed in the Water 
Treatment Plant.  Again it would need to be at the direction of the State Government 
and they would need to be compensated for the cost of infrastructure installed.  
 
If the Shire wish to be the operator for the sewer collection and treatment scheme, then 
under the Water Services Licensing Act 1995 (Water Act); a water services operating 
licence is required.  
 
Water licences are categorised as follows: 
 
• water supply services (includes potable and/or non-potable water supply); 
• sewerage services; 
• irrigation services; and 
• drainage services. 
 
To obtain a sewerage services license the supplier of the service must make a written 
application to the Economic Regulation Authority (ERA). 
 
The ERA may require different amounts of information (including financial, technical and 
public interest aspects) from the applicant depending on: 
 

 the nature of the application; 
 whether the applicant is an existing licensee; 
 the applicant’s level of financial and technical resources; 
 considerations in relation to public interest matters related to the proposed 

application; 
 the impacts on customers; 
 how the project is financed; 
 the level of technical expertise of the applicant; and  
 the applicant’s experience in operating and/or supplying licensed services to 

customers.  
 

Once a licence is obtained, there needs to be a suitably trained person within the town 
site who can monitor and maintain the systems on a regular basis and alert the supplier 
of any problems.  
 
The Water Corporation who are currently looking to implement a similar STED system in 
Hyden, advised that the approval process can be a protracted process and currently has 
taken over a year for the Hyden project.  This is due to meeting the necessary 
environmental and ERA requirements.  Given the Water Corporation are an existing 



 
 

   
 
Our Ref: 12-05-066, R041C.12 
    16   

Water Licence Operator, it is expected that a system for the Shire of Yalgoo may take 
up to 2 years to get through the approval process. 
The recommended scenario is for the Shire to own the plant and enter into a long term 
contract with an Operator. The Operator would then be responsible for all operations 
and maintenance and invoice the Shire on a regular basis which the Shire can then 
recover through specialised sewer rates.  
 
The Department of Health has released Guidelines for the Non-potable Uses of 
Recycled Water in Western Australia (August 2011).  These guidelines provide a 
comprehensive overview of the requirements and approval process for the re-use of 
treated effluent and can be located at www.public.health.wa.gov.au. 
 
 
5.0 POWER SUPPLY 
 
5.1 Current Situation 

 
The townsite is serviced with existing infrastructure which includes a diesel powered 
electricity generation unit with overhead electrical distribution.  
 
This unit became operational in November 2003 and between 2006 and 2010 has 
supplied power to customers premises 99.997% of the time (Horizon Power 2010).  
 
5.2 Planning 
 
Diesel-oil fuelled engine-driven generators are seen as the only practical way of 
generating electricity on a small scale for country power stations (Western Power). A 
generator of this kind is expected to have a life of 20 years.  
 
Future mining works may present an opportunity to upgrade the existing power station if 
required to service a mine site or camp.  
 
5.3 Underground Power & Lighting 
 
Indicative costs have been included to convert the existing overhead power supply in 
the main street and upgrade street lighting.  Based on similar town centre 
developments, the cost to undertake this work is approximately $2,100 per metre.  It is 
proposed to underground the power for 750m from Piesse Street through to the 4 way 
intersection of Henty Street/Selwyn Street and Gibbons Street.  Additional costs for rock 
excavation and mobilisation and freight costs of the contractor to Yalgoo have been 
included. 
 
No further upgrades to the remainder of the town have been included, but if the initial 
main street project proceeds, the Shire could progressively undertake further 
undergrounding of power and lighting upgrades in the surrounding street network. 
 
There is opportunity to gain funding for undergrounding of power and lighting upgrades 
in Town main streets through the Localised Enhancement Projects Program run by the 
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Office of Energy.  These applications are called about every 3 years, with Round 5 
closing in December 2011 and the next round of funding not expected to be called until 
late 2014.  The State Government provides 50% of the projects cost up to a maximum 
of $500,000.  However, as reliability of power supply is a key factor and Yalgoo has no 
reported issues, it may not score well in the funding assessment. 
 
Given the cost of the upgrade works, it is likely that it is not feasible to undertake the 
undergrounding of power.  Opportunities should be explored to look at upgrading 
lighting at an intersection basis or exploring opportunities to fund through State and 
Federal Government Black Spot funding through a road safety audit submission. 

 
 

6.0 TELECOMMUNICATIONS 
 
6.1 Current Situation 
 
There is an existing Telstra cable network throughout the townsite and a Telstra 
exchange within the town which provides telephone services.  However, the townsite is 
outside the coverage area for conventional Telstra Mobile and Internet Services as 
illustrated in Figure 7 below. 
 

 
 

Figure 7: Telstra Network Coverage 
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6.2 Planning 
 

The National Broadband Network (NBN) is an Australian Government initiative which 
will deliver high-speed broadband to all Australians. The NBN is a new, wholesale-only, 
open access, high-speed broadband network.  The NBN will involve connecting 93 per 
cent of Australian homes, schools and businesses to a high-speed fibre network, 
capable of providing broadband speeds of up to 1 gigabit per second. 
 
The remaining premises will be connected via a combination of next-generation 
fixed wireless and satellite technologies providing peak speeds of 12 Megabits per 
second (Mbps).  
 
The NBN fibre network is generally not provided to populations of less than 1,000 
people and therefore Yalgoo could be expected to be connected via the fixed wireless 
system which will improve both mobile and internet services.  
 
 
7.0 ROAD NETWORK 
 
7.1 Current Situation 
 
The existing road condition of the Shire roads is only in fair condition, with the majority 
of the local road network showing some signs of fatigue or cracking.  The Shire does not 
have an asset management program in place and undertakes road resurfacing on a 
needs basis only, as the budget permits. 
 
The Mid West Region is well serviced with a network of major sealed roads connecting 
Geraldton to Perth, the North West and the hinterland, which provides extensive use of 
double and triple road trains.  
 
Main Roads Western Australia provides details of the Functional Road Hierarchy 
Classification for the road network. Details of the roads surrounding Yalgoo are listed in 
the following table. 
 

Table 2 - Surrounding Roads 
 

Road Classification Geometry 
Geraldton Mt 
Magnet Rd 

Primary Distributor Single Carriageway  

Yalgoo North Road Local Distributor Single Carriageway 
Yalgoo – Ninghan 
Road  

Local Distributor Single Carriageway 

Morawa – Yalgoo 
Road 

Regional Distributor Single Carriageway 

 
The main street through the town site is Gibbons Street. Gibbons Street is a single 
carriageway road which ranges in width from 11m (at the entrance from Piesse Street) 
to 20m. The road is sealed and the majority is kerbed and is in generally fair condition 
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with faded line marking.  Photograph 1 below shows the expansive width of road 
pavement. 
 

 
 

Photo 1 – Gibbons Street looking south to Piesse St 
 
7.2 Planning 
 
Gibbons Street currently functions as a Neighbourhood Activity Centre as such it meets 
the locals needs through small businesses, shop and community services. An effective 
activity centre needs to support a range of activities by promoting;  
 

 A good-quality public environment 
 Street-based patterns of connection 
 Good quality pedestrian and cycling amenity 
 Accessibility and integration 
 Environmental sustainability 

 
Gibbons Street in its current state does not promote any of the above. The excessively 
wide streets restrict pedestrian and cyclist activity, pedestrian and cyclist safety, 
promote excessive speed and restrict night time visibility.  
 
The State Government Policy Document Liveable Neighbourhoods sets out a series of 
design guides which aim to promote the sustainable development of West Australian 
Communities. Below are examples of two street systems from Liveable Neighbourhoods 
which could be adapted to suit Gibbons Street and should promote the development of 
the activity centre;  
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Liveable Neighbourhoods: Integrator B – Town Centre Main Street 

 
Liveable Neighbourhoods: Neighbourhood Connector A 

 

Whilst the existing density along Gibbons Street and population would make the 
Liveable Neighbourhood typical cross sections an ideal scenario, in practical terms it 
may be unlikely with the current town population and resources. 
 
However, as the width of Gibbons Street is variable between Piesse St and Stanley 
Street, road improvements could be easily retrofitted to install embayed parking, two 
traffic lanes of 4.2m in width and a median that has raised median islands at 
intersections.  The painted median varies in width from 2.1m to 2.3m between Piesse 
Street and Henty Street and 2.5m to 6m in the section between Henty Street and 
Stanley Street.  The total length of the road section is approximately 800m. 
 
The indicative cost to undertake this upgrade work is almost $350,000 on the basis that 
no works are done to the existing road surface other than reinstatement of drainage 
crossings and where intersections are modified.  However, it would be preferable that 
the road surface also be resealed at the same time as the recommended kerbing and 
drainage works.  Resurfacing the main street is likely to cost in the vicinity of $160,000 
for a 2 coat seal.  The resurfacing costs have not been included in the schedule of costs 
at this stage. 
 
The median could eventually be planted at select locations with trees where it does not 
conflict with property access.  It would be proposed that this would be implemented in 
the section between Piesse St and Henty St.  An allowance of $75,000 has been 
included initially to include the provision of some street trees and extension of the 
reticulation system to these areas. 
 
The plans detailing the proposed road improvements are included at Appendix 6. 
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8.0 DRAINAGE NETWORK 
 
8.1 Current Situation 

 
Like many Regional towns, Yalgoo has limited drainage infrastructure and the street 
network is primarily used to convey drainage to low points where open drains direct 
surface waters away from the town site. 
 
The majority of the town does not have any issues with drainage due to the sloping 
topography, with water flowing either along kerbs or roadside swales.  However, there 
are a few problem areas that require improvement. 
 

 
 
  Photo 2 – Water ponding in Gibbons Street 

 8.2 Planning 
 
The Shire has already installed cut off drains and drainage to collect water that was 
previously travelling from the high points on the western edge of town and into the town 
centre.  These cut off drains capture this water and direct it away from the town centre 
to the west of the caravan park. 
 
It is proposed to install limited sections of piped drainage to convey water away from flat 
spots or trapped lows.  There are several areas in particular that require piped drainage 
or a review of the pavement levels to remove drainage trapped lows, these are: 
 

1) Intersection of Gibbons/Henty/Selwyn/Shamrock Streets – this area is relatively 
flat and it is likely water remains in the vicinity of this intersection after periods of 
rainfall.  Collection of this water and piping either to the north or to the east of 
town is an option.   

 
2) The area between Henty Street and Museum Court is relatively flat and may 

benefit from extension of the proposed drainage systems either north or south of 
this section of road.  This area requires further analysis during rainfall events to 
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determine if the existing pavement levels satisfactorily drain away. 
 
3) There is a large area of Gibbons Street with little or no grade where water 

remains between Weekes and Piesse Street.  As there is relatively no fall in this 
area, it is very difficult to drain and will require pipes with absolute minimum 
cover to ensure it can grade to the lowest point which is the verge of Piesse 
Street.   

 
The outlet at this point is proposed to be 900mm lower than existing verge levels 
and therefore will require regrading of the existing drainage swale along Piesse 
Street to the west of town.  The extent of survey in this area is limited and the 
extent of the regrading requires confirmation to see if this is possible.  
Alternatively it may be required to install a small pump in the last manhole to 
pump water from this pit to the existing drainage swale. 

 
4) Main Roads has recently raised the levels of Piesse St (Geraldton to Mt Magnet 

Rd).  In doing so they have increased the drainage problem identified in item 3 
above in that water is directed back into town.  The drainage along this road 
flows to the west, but there is limited fall and therefore not that effective.  
Therefore additional work is required on the verge drainage to ensure water flow 
into this swale and away from town. 

 
A request has been put to MRWA to review this issue which would also assist in 
providing an level suitable for the drainage outlet proposed in Item 3 above. 

 
5) The area north of Henty Street generally flows out to the north.  If Development 

is to occur north of Stanley Street then it will be necessary to review drainage in 
this area as it is likely that formal drainage swales along Stanley Street taking 
flows to the east of the town centre may be required.  This area has not been 
included in the proposed drainage design. 

 
A proposed drainage layout has been prepared for the town centre to address the major 
drainage issues affecting drainage in the town.  These drainage plans can be 
implemented on a staged basis, subject to funding constraints and require further review 
of the outlet to Piesse Street or installation of a pump at the low point to ensure water 
flows away from the town centre.   
 
The indicative costs for the proposed drainage improvements are $586,000.  The 
drainage designs are included at Appendix 6. 
 
 
9.0 SUMMARY AND INDICATIVE COSTS 
 
There is significant capital costs involved in undertaking many of the infrastructure 
improvements detailed in this report, due to several factors including the extent of 
works, locality and ground conditions.  The intent of the report was to detail the issues 
and outline viable options where improvements are required to enable the Shire to seek 
funding opportunities to further develop the projects. 
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Of particular concern is the sewer system, which has a very high capital cost to 
implement and ongoing regulation and maintenance requirements.  One option that 
should be explored further is to gain the support of the Department of Treasury to 
declare the Yalgoo townsite a Community Service Obligation (CSO) area on the basis 
that the existing septic tank and leach drain system is a health issue.  This would then 
result in the Water Corporation being required to undertake the development of the 
sewer treatment system.   
 
The indicative infrastructure costs total $6.7 million plus GST and are summarised in the 
Schedule below.  The works have been costed on the basis that they would be done as 
discrete work contracts and includes allowance for Contractor establishment etc.   
 
The professional fees are based on 10% of the costs and cover items such as 
geotechnical testing, engineering design and survey.  Due to the preliminary nature of 
the proposals, the contingency is based on 10% of the indicative construction costs. 
 
Porter Consulting Engineers confirm that the costs presented are indicative only and 
subject to more detailed design and review.  If the reader intends to use these costs for 
financial purposes they should be satisfied that they are adequate.  Porter Consulting 
Engineers does not accept liability or responsibility for their interpretation or use. 
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SCHEDULE – INDICATIVE INFRASTRUCTURE COSTS – T090.13 
 
 

ITEM DESCRIPTION   AMOUNT ($) 

1. Sewer Reticulation   $2,074,500 

2. Sewer Treatment Plant   $500,000 

3. Reticulation - Effluent Disposal   $50,000 

4. 
Roadworks & Drainage 
Establishment & Overheads 

 $131,000 

5. Roadworks and Paths   $345,500 

6. Drainage   $586,100 

7. Streetscape Planting   $75,000 

8. Underground Power and Lighting (Gibbons St) $1,775,000 

9. Telstra & Gas   $0 

10. Professional Fees (10%)   $553,800 

11. Contingency (10%)   $609,100 

  Sub Total   $6,700,000 

  GST   $670,000 

  TOTAL   $7,370,000 
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