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Job Ref: 10099 

19 September 2025 

Shire of Dundas 

PO Box 163 

NORSEMAN WA 6443 

Attention: Planning Services 

Dear Sir/Madam 

Application for Development Approval – Upgrade to Existing Wastewater 

Treatment Facility 

Lot 874 (No.51) Richardson Street, Norseman 

Rowe Group acts on behalf of Resource Accommodation Management Pty Ltd 

(‘Client’), the landowner for Lot 874 (No.51) Richardson Street, Norseman 

(‘subject site’) .  We have been instructed by our Client to prepare and lodge this 

Development Application (‘Application’) for the Shire’s consideration and 

determination.  This application seeks approval to modify the existing 

wastewater treatment plant (WWTP) approval to provide for an upgraded system 

consistent with Class A recycled water requirements.   

In support of this application, please find enclosed the following: 

▪ A completed and signed Application for Development Approval 

form;  

▪ A copy of the current Certificates of Title;  

▪ A copy of the proposed development plans; and 

▪ The accompanying technical information confirming its 

suitability. 

SUBJECT SITE 

The subject site is situated within the municipality of the Shire of Dundas (‘Shire’), 

located within the town of Norseman, and is located approximately 161 

kilometres south of Kalgoorlie-Boulder, being the nearest major centre.   

The subject site is approximately 1.49ha in area and is bound by Richardson 

Street to the north, and Mildura Street to the east.  The subject site is otherwise 

enclosed by a Public Purposes Reservation area managed by the Water Authority 

of WA.   
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The subject site can be legally described as follows: 

STREET ADDRESS LOT NO.  PLAN/DIAGRAM VOLUME/FOLIO REGISTERED PROPRIETOR 

No.51 Richardson 

Street 

874 172130 179/180A Resource Accommodation 

Management Pty Ltd 

The subject property is zoned Residential under the Shire’s Local Planning Scheme No.2 (‘LPS2’).    

BACKGROUND 

This application follows the previously approved application on the subject site for a WWTP land-use and 

development.   That application, which was submitted on 4 December 2020, sought and gained approval for a 

waste water treatment system that also included a subterranean treated water disposal system.  That application 

was approved on 21 January 2021, and subject to the following conditions: 

 

1. The wastewater treatment plant being set out generally in accordance with: 

(i) The Sewerage Treatment Site Plan 20-126-SK-03 drawn by Andre Melville Building Design; 

(ii) The MAK Water Plan View (ASBR-0050-C-C-X-X Activated Sludge Bioreactor GA Drawing); 

(iii) The MAK Water Isometric View (ASBR-0050-C-C-X-X Activated Sludge Bioreactor GA Drawing). 

Endorsed copies of these plans/drawings shall form part of the approval hereby granted; 

2. The installation of a crossover from either Richardson Street or Mildura Street, an access driveway to the WWTP, 

and at least one (1) onsite car bay, all designed and constructed to the specifications and satisfaction of the Shire; 

3. Prior to the WWTP commencing operation, the earth mound/bund being landscaped to the specifications and 

satisfaction of the Shire; and 

4. The perimeter of the WWTP site being fenced to the specifications and satisfaction of the Shire 

The approval timeline was limited to 2 years, unless the development was substantially completed.  As the 

development was completed within this timeframe, and operated subsequent and pursuant to the above 

approval, this application remains valid.  

Due to extenuating circumstances, the previously approved / currently in operation WWTP is not effective for 

current and future requirements.  Accordingly, a new, upgraded WWTP is proposed. 
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PROPOSED DEVELOPMENT 

As described, this application proposes the redevelopment of an existing WWTP at the subject site.  In place of the 

existing facility will be a replacement WWTP and associated effluent irrigation area to support the proposed use 

of Class A recycled water at Pantoro Gold Mine located approximately 2.5km east of the site location.  In effect, 

the Recycled Water system includes three (3) components: 

▪ Treatment system 

▪ Recycled Water Storage system 

▪ Recycled Water Transfer System. 

The new Treatment system is a suspended growth aerobic Membrane Biological Reactor type unit capable of 

treating 75000 litres per day, and includes: 

▪ Primary treatment (Raw Influent screening and Balance Tank storage) 

▪ Secondary treatment (Biological treatment and MBR solids separation) 

▪ Tertiary treatment (UV disinfection, Treated Effluent Storage, Chlorine disinfection) 

The subject treatment system (model type MBR-0075-R-X-E-U-S-I-P-X) will be supplied by MAK Water and will be 

constructed on an engineered certified load bearing pad and foundations with a total pad area of ~342 square 

metres.  The pad will be constructed to comply with relevant standards applicable to containment of hazardous 

waste. 

The WWTP subject of this application is anticipated to service existing and proposed workers’ accommodation 

units, along with providing treated water to the nearby gold mine for its purposes (the use of the water at the gold 

mine is not part of this application). It should be noted that this type of system has been approved and is operating 

elsewhere in WA with no known issues.  The system is covered by the manufacturer / supplier’s operation and 

maintenance agreement.  

A detailed description of the proposed facility and the associated plans is provided at Attachment 1. 

From a planning perspective, the built form and scale of the proposed development is considered to be consistent 

with the approved in-operation land-use over the subject site.  It does not increase the intensity of the land-use, 

nor is it expected to result in any amenity impacts through noise, odour or visual impacts on surrounding sensitive 

land-uses. 

While there are no direct development standards within LPS2, the built form is no greater in heigh and bulk than 

a single storey building.  It is positioned on the site that is furthest away from any sensitive land-uses and 

surrounded on its eastern and southern boundaries by Reserve No.3326, which is a reserve under the 

management orders of the Water Authority of WA.  Therefore the subject application and existing land-use is 

consistent with its surrounds. 
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CONCLUSION 

This Application is seeking approval for a replacement Wastewater Treatment Plant at the subject site.  The 

proposed development is adherent to the provisions of the Shire of Dundas Local Planning Scheme No. 2 and is 

considered to be consistent with the previous, existing approval for a Wastewater Treatment Plant. This 

Application is also supported by a technical information that confirms the proposal will not cause any adverse 

impacts upon the surrounding area.    

Accordingly, a favourable determination by the Shire of Dundas for this Application is requested.  Should you 

require any further information or clarification in relation to this matter, please contact the undersigned on 9221 

1991. 

Yours faithfully, 

 

Peter Stuart 

Rowe Group 



Site Plan  
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  Terminology and Abbreviations 
Abbreviation Description 

BOD Biological Demand 

CCP Critical Control Point 

COD Chemical Oxygen Demand 

DLR Design loading rate 

DO Dissolved Oxygen 

HMI Human Machine Interface 

MLR Mixed Liquor Return 

MLSS Mixed Liquor Suspended Solids 

MBR Membrane Bioreactor 

P&ID Process & Instrumentation Diagram 

PLC Programmable Logic Controller 

RAS Return Activated Sludge 

RWQMP Recycled Water Quality Management Plan 

STP Sewage Treatment Plant 

TE Treated Effluent 

TDS Total dissolved Solids 

TMP Transmembrane Pressure 

TSS Total Suspended Solids 

UV Ultraviolet 

UVT Ultraviolet Transmittance 

WAS Waste Activated Sludge 
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 Introduction 

3.1 Purpose of the RWQMP 

This Recycled Water Management Plan has been prepared by MAK Industrial Water Solutions (MAK Water) to meet 
obligations under the Australian Guidelines for Water Recycling (AGWR), and Guidelines for the Non-potable Uses of 
Recycled Water in Western Australia, in relation to the operation of a new sewage treatment plant and recycled water 
scheme at development at Lot 874 (No. 51), Richardson Street, Norsemen, WA, 6443 (the Site). 

 Site description 

Norseman is located approximately 190 km south of Kalgoorlie and 205 km north of Esperance in the state of Western 
Australia. 

An existing sewage treatment plant and subsurface drainage system exists on site producing low-risk Class C effluent and 
will be decommissioned. 

A new sewage treatment plant and associated effluent irrigation area is required for the site, to support the proposed use of 
Class A recycled water at Pantoro Gold Mine located approximately 2.5km east of the site location. 

 

Figure 3-1 Existing site with proposed new Sewage Treatment Plant location 

 

Figure 3-2 Existing site and Minesite location at Norseman WA  
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 Existing Environment 

 

Please refer to: 

• Galt Effluent Disposal Assessment Proposed Effluent Disposal Field  

• Doc Ref: J2101129 001 RevA 

 

 

 

 

  

Water may perch on or close to the ground surface following significant rainfall events.
Groundwater was not encountered during the investigation, and it is noted that this observation was made on existing 
site conditions.  

Consistent soils means predictable infiltration, better retention potential,and  fewer contamination pathways.
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 Recycled Water System 
The Recycled Water system includes three (3) components: 

• Treatment system 

• Recycled Water Storage system 

• Recycled Water Transfer System. 

4.1 Treatment system 

The new Treatment system is a suspended growth aerobic Membrane Biological Reactor (MBR) type unit capable of treating 
75000L/d and includes: 

• Primary treatment (Raw Influent screening and Balance Tank storage) 

• Secondary treatment (Biological treatment and MBR solids separation) 

• Tertiary treatment (UV disinfection, Treated Effluent Storage, Chlorine disinfection) 

The new Treatment system (model type MBR-0075-R-X-E-U-S-I-P-X) will be supplied by MAK Water and will be constructed 
on an engineered certified load bearing pad and foundations with a total pad area of ~342 SQM. The pad will be constructed 
to comply with relevant standards applicable to containment of hazardous waste. 

Certified drawings will be submitted to DOH for approval prior to construction. 

 Source Water Characterisation 

The source water supplied from an Accommodation camp and is characterised as domestic sewage (blackwater and grey 
water), with parameters typically found in household sewage, as discharged from toilets, showers, bathroom facilities, 
kitchens, and laundries. 

Influent sewage flow to the sewage treatment system is expected to display diurnal variability, typical of domestic sewage 
systems, with peak flows in the early morning and evening. 

The following table defines the expected source water parameters based on existing operational data. 

Item Unit Parameter 

Sewage generation L/EP/d 205 

Peak Equivalent Population  EP 315 

Sewage Treatment Plant operational Discharge Capacity L/d 59,575 

Sewage Treatment Plant Capacity Installed L/d 75,000 
 

pH  pH-unit 6.5 – 8.5 

Biological Oxygen Demand (BOD) mg/L < 350 

Total Suspended Solids (TSS) mg/L  < 300 

Total Nitrogen (TN) mg/L as N < 70 

Total Phosphorus (TP) mg/L as P < 15 

Biodegradable Oil and Grease mg/L < 50 

Total Dissolved Solids (TDS)  mg/L < 2000 

Chloride  mg/L < 2000 

Table 4-1 Source Water characterisation data  
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 Treatment System Description 

Reference is made to the Process Flow Diagram (PFD) and General Arrangement Drawings for the Sewage Treatment 
Plant provided in section 4.3.3. 

The Treatment system includes: 

• Primary treatment (Raw Influent screening) 

• Secondary treatment (Biological treatment and solids separation) 

• Tertiary treatment (UV disinfection, Chlorine disinfection) 

 

Raw influent domestic sewage is received via a pressure main and discharges to the influent screen (SCR101), with 
screened influent discharging via gravity to a 3,000L pump station tank (TK101) located at the sewage treatment plant 
facility. The Pump station includes level indication via LS101A/B/C/D. 

TK101 includes 2 x 100% fixed speed duty/assist submersible pumps for subsequent transfer into 2 x 50kL Balance tanks. 

Screenings discharge to a 240L waste bin for and are transported offsite to a licensed waste disposal facility. 

 

The 2 x 50kL balance tanks (TK201A/B) provide suitable retention to cater for variations in the diurnal flows (typically 24 
hours of influent volume). Screened influent is recirculated about the balance tanks via a duty Balance Tank Mixing pump 
(PU202) to provide mixing and solids suspension via a venturi ejector on each tank. 

The Balance tank includes level instrumentation via LT201. 

 

The bioreactor tanks serve as the primary unit for bulk organic (COD and BOD) removal and nitrogen removal via nitrification 
and subsequent denitrification. 

Screened influent from the balance tank is flow controlled via a 100% duty variable speed bioreactor feed pump (PU201) 
and transferred to the 13.5kL Pre-anoxic tank (TK202) which operates hydraulically full.  

pH Correction High (Sodium Hydroxide) chemical is dosed to the bioreactor feed pump supply line for pH/alkalinity control. 
Coagulant (PAC) chemical is dosed for phosphorus precipitation/removal. 

Denitrification of the screened sewage occurs under anoxic conditions when oxygen levels are depleted, and nitrate 
becomes the primary oxygen source for microorganisms. The nitrogen gas produced has low water solubility and readily 
escapes into the atmosphere. Free nitrogen is the major component of air; hence the release of gaseous nitrogen does not 
cause any environmental concern. 

The Pre-Anoxic Tank overflows to 1 x 50kL Aeration tank which each include 2 x 50% Duty/Standby variable speed 
submersible aerators that are controlled to meet the dissolved oxygen requirements as measured by AE301. Aeration Tank 
pH measurement (AE302) is also provided. 

Heterotrophic bacteria use the carbon from the organic matter to produce new heterotrophic biomass. The biological 
conversion of ammonium to nitrate is called Nitrification which is a two-step process whereby autotrophic bacteria under 
aerobic conditions (presence of oxygen) convert ammonia to nitrite followed rapidly by the conversion of nitrite to nitrate.  

Nitrate rich liquor is recirculated to the Pre-Anoxic Tank via flow controlled 100% Duty variable speed Mixed liquor return 
(MLR) pumps to promote preliminary denitrification. 

 

The hydraulically full Aeration Tank overflows to the 15kL MBR Tank where permeate is filtered through 100% Duty flat-
sheet membrane module. 

During MBR filtration, atmospheric air is supplied via a 100% Duty fixed speed MBR blower to the coarse bubble air diffuser 
of the MBR modules to scour accumulated sludge from the surface of each flat-sheet membrane. Periodically, filtration is 
paused to allow the membrane to relax and allow more effective air scouring of the membrane surface due to the absence 
of suction. 

The clogging of the coarse bubble diffuser holes causes uneven air diffusion and membrane clogging. The air diffusers are 
hence cleaned by stopping filtration and facilitating the reverse flow of any sludge from the diffuser holes into the diffuser 
piping via the venturi principle and subsequently discharging the air/sludge mixture into the MBR tank. 

The MBR Transmembrane Pressure (TMP) is calculated via PT301 and PT302. 

Thickened activated sludge generated in the MBR tank is recirculated as return activated sludge (RAS) to the Pre-Anoxic 
Tank via flow controlled 100% Duty variable speed RAS/WAS pump to ensure redistribution of activated sludge/biomass. 
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Periodically, a nominated volume of sludge will be alternatively transferred to the Waste Sludge Tank (TK102) as Waste 
activated sludge (WAS) to control the sludge age/retention time within the biological system. Mixed Liquor Suspended Solids 
(MLSS) measurement (AE303) is provided. 

Provision for periodic chemical cleaning of the membranes is provided via a 400L MBR Clean In Place (CIP) tank that is 
filled with treated effluent and batched dosed with Chlorinating Agent (Sodium hypochlorite). This tank is subsequently 
decanted to the MBR module for a soaking period to remove recalcitrant organics. 

The MBR Tank includes level instrumentation via PT301 (as LI301). 

 

MBR Permeate is filtered through the membrane modules via flow controlled 100% Duty variable speed MBR Permeate 
pumps and is transferred to the 2 x 50kL Treated Effluent Tanks via a UV Steriliser to provide adequate Protozoa (as 
Cryptosporidium) removal.  

UV sterilisation is a physical disinfection process where bacteria, viruses, and protozoa are exposed to germicidal 
wavelengths of UV light which renders the microbes incapable of reproducing and infecting via destruction of their DNA. UV 
sterilisation will readily inactivate microorganisms such as bacteria and protozoa, and viruses at elevated UV doses. UV 
disinfection is extremely effective against chlorine-resistant protozoa such as Cryptosporidium and Giardia but requires 
relatively low turbidity filtered water to ensure effective UV light transmission.  

The UV Steriliser will provide a UV dose of >40 mJ/cm2 @ 75% UVT. 

MBR Permeate Turbidity measurement via AE401 is provided. 

 

Waste activated sludge (WAS) transferred to the waste sludge tank (TK102) includes provision for supernatant return via 
an overflow/decant manifold with manual valves for periodic sampling to determine the settled sludge / supernatant interface. 

Supernatant is received via the Pump Station for subsequent return to the Balance tanks. 

Provision for removal of settled sludge for transport to a licensed waste disposal facility is provided. 

 

Treated effluent is recirculated about 2 x 50kL Treated effluent tanks (TK401A/B) by a 100% Duty fixed speed Treated 
Effluent Recirculation pump (PU402) with Chlorinating Agent (Sodium hypochlorite) dosed for chlorine disinfection to ensure 
adequate Virus and Bacteria removal. 

The sodium hypochlorite dose rate is controlled via the treated effluent chlorine controller (AIC403) to maintain a target 
operating free chlorine as measured by AE403 of 0.2 – 0.5 mg/L. Treated effluent pH (AE402) is also monitored. 

Treated effluent is also used via a Utility Booster Pump (PU404) for Influent Screen washing and periodic cleaning of the 
Dissolved oxygen and MLSS analysers as coordinated by an Analytical transmitter (AIT301). 
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4.2 Recycled Water Storage system 

 Recycled Water Characterisation 

The sewage treatment plant will readily produce Class A recycled water which is suitable for an Exposure Risk Level of 
Medium per Non-potable Uses of Recycled Water in WA guidelines. 

The following table defines the expected Recycled water parameters based on system design. 

Item Unit Parameter 

pH  pH-unit 6.5 – 8.5 

Biological Oxygen Demand (BOD) mg/L < 20 

Total Suspended Solids mg/L  < 10 

Total Nitrogen (as N) mg/L < 10 

Total Phosphorus (as P) mg/L < 4 

E. Coli CFU/100 mL < 10 

Free Chlorine  mg/L 0.2 to 0.5 

Table 4-2 Recycled Water characterisation data 

 Recycled Water Storage System Description 

Class A Treated effluent will be stored in 2 x 50kL Treated effluent tanks (TK401A/B) associated with the new Sewage 
Treatment Plant.  

Additionally, 3 x 50kL tanks from the existing sewage treatment plant (or new) will be re-purposed (subsequent to inspection) 
as Emergency storage tanks (TKA/B/C) providing ~250kL of total Treated Effluent storage volume onsite. Assuming the 
accommodation facility is at full capacity approximately 4 days of treated effluent storage is available  

Treated Effluent will overflow from TK401A/B to the Emergency Storage tanks and may be returned manually to TK401A/B 
via a balance line to the Treated Effluent Recirculation pump (PU402). 

4.3 Recycled Water Transfer 

The primary operational process for the disposal of the treated effluent involves trucked transport to the Pantoro Gold Mine 
located approximately 2.5 km east of the site location for use onsite. The daily discharge volume to the mine will be subject 
to the accommodation capacity with the transport program able to transfer up to 75000 litres per day in 3 tanker transfers.  

The upgraded spray field is provided for use only in the event of the dedicated truck being unavailable and the combined 
Treated Effluent Storage and Emergency Storage tanks being at maximum level. 

Assuming the plant is operating at 100% capacity, the 250kL of total Treated Effluent storage volume onsite provides 4 days 
of storage capacity which supports weekday truck movements and ensures that the likelihood of using the spray field is very 
low. 

This large storage capacity provides contingency to manage the following events: 

• Tanker transport vehicle issues 

• Rain events which preclude spray field operation 

• Mine receival issues 

 Primary Trucked Transport Description 

At the time of application, transfer is planned to be undertaken using a dedicated tanker truck with a capacity of up to 25000 
litres. The operational plan involves a dedicated truck and driver completing a maximum of 3 return trips per day to the 
mines holding tanks. 

The trucking route proposed can be used in normal daytime working hours by virtue of adequate Recycled Water Storage 
volume which enables truck movements to be coordinated to minimize noise through the residential area. 
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 Secondary Spray Field Description 

A secondary backup spray field is provided for use only in the event of the dedicated truck being unavailable and the 
combined Treated Effluent Storage and Emergency Storage tanks being at maximum level. 

Assuming the plant is operating at 100% capacity, 4 days of Treated Effluent storage capacity is available which supports 
weekday truck movements and ensures that the likelihood of using the spray field is low. 

The spray field will be installed over the top of the existing previously approved area. The spray field irrigation system is 
divided into 2 discharge zones controlled by solenoids interfaced to the new sewage treatment plant PLC control system.  

All discharged treated effluent whether discharged to tanker or spray field will be monitored via calibrated and PLC interfaced 
flow meters. 

Treated effluent is discharged to the field and dispersed via wobble sprinklers mounted on 1m high vertical riser pipes. The 
sprinkler spray circumference of each sprinkler is ~10m. The increased spray field deluge area with the uprade totals 14700 
SQM; 

A geotechnical assessment conducted on 09.06.2021 (doc ref: J2101129 001 RevA) by Galt completed the required 
geotechnical absorbtion testing for the current area in use and the extension.The report provided a conservative design 
loading rate (DLR) per AS1547 of 4.0 mm/d.  

The existing area in use is approximately 7800 SQM and this proposal will increase the usable discharge area to 14700 
SQM. The geotechnical study demonstrates that 14700 SQM will support 58800 Litres of discharge a day aligning with the 
plants predicted discharge rates when the accomodation upgrade is at maximum capacity. As such, it is the proponants 
operational basis of design the spray field will only be used in the event transport of effluent to the mine site is not operating 
and the 4 days of tank storage is at capacity.  

Considerations on the accomodation feedwater maximum and minimum levels are also relevent in evaluating the use of the 
area. 

Spray field pipework will be manufactured from UV stable sewage effluent compliant poly propylene supplied with material 
certificates. All connection fittings will be rated and compliant to the engineered hydraulic requirements. 

A 100mm gravel bed will be placed over the proposed discharge area to increase spray field evaporation efficiency. 

All Spray field drawings to be submitted to DOH for approval inclusive of assembly QA/QC certification plan. No works to 
commence without DOH and Shires works approval. 

 

Figure 4-1 Proposed spray field arrangement 
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Table 3 Summary of the Recycled Water system 

Scheme Characteristic Description 

Location Lot 874 (No. 51), Richardson Street, Norsemen, WA, 6443 

Source of recycled water Domestic sewage 

Plant Capacity   Up to 75000L/d 

Proposed end uses of the recycled water Primary: Trucked transfer to Pantoro Gold Mine 

Secondary Discharge to Spray field area   

 

Percentage of recycled water used in 
each one of the proposed end uses 

Primary: Up to 58800L/d = 99% 

Secondary: Spray field = 1% 

Type of treatment system  • Primary treatment (Raw Influent screening and Balance Tank 
storage) 

• Secondary treatment (Biological treatment and MBR solids 
separation) 

• Tertiary treatment (UV disinfection, Treated Effluent Storage, 
Chlorine disinfection) 

Irrigation area (m2) 14800 SQM 

Recycled Water Class A 

Risk exposure level Medium 

 



 

  

 Process Flow Diagram 

 
Figure 4-2 New Sewage Treatment Process Flow diagram 
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 Planning for Recycled Water Use 

5.1 Contact Details 

The person (nominee) with primary responsibility for the RWQMP and scheme is detailed below: 

  

   

  

  

  

  

 

   

  

  

   

  

  

     

  

 
 

  

   
 

   

  

   

•  Name:  The Lodge

•  Position  :  Norseman Manager 

•  Business Entity:  Resource Accommodation Management Pty Ltd

•  Telephone Number:  08 6021 0900

•  Email Address:  managernsm@resacc.com.au 

5.2  Roles and Responsibilities

The following roles and responsibilities apply to each of the positions described below:

Supplier/Scheme Manager  (Resource  Accommodation):

•  Supervision and monitoring of all contactors on site

•  Operation of the sewage treatment plant according to the vendor operations manual

•  Ensure  all  contractors  and visitors are aware of the risk and environmental aspects of effluent use on the property

•  Maintain equipment associated  per supplier operations manuals.

•  Completing log sheets and check lists

•  Organising monitoring analysis  and laboratory samples  as  required

•  Notify the  service  contractor of faults/breakdowns and expected timeframe for repairs

•  Respond to critical faults (events that may have an environmental impact) and organise a local contractor to attend
  and address faults or pump out sewage

•  Notify the  local  council of any environmental harm or non-compliances.

•  Ensure  that signs and boundary labels are maintained in a legible and visible condition,  including  site signage
  required around the effluent irrigation area

•  Ensure  that appropriate environmental induction and training is provided to employees and contractors

Recycled Water User (Pantoro Gold Mine)

Responsible Person – General Manager Pantoro Gold.

Name: Paul Androvic 
Position: General Manager
email Address: paul.androvic@pantoro.com.au
Number: 08 6263 1110
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 Hazard Identification and Risk Assessment 

6.1 Risk Assessment Team 

Name Position in Company Area of Expertise 

Kim Spunner Senior Process Engineer Water Treatment 

Mick Hutt Spray field designer installer  Design /Construction/Certification   

The following is based on a qualitative risk assessment process using risk matrices from the Non-potable Uses of Recycled 
Water in WA guidelines. 

The risk assessment is based on the proposed sewage treatment plant design and associated Trucked Transport and Spray 
field users. 

 Qualitative Measures of Likelihood 

Level Descriptor Example description 

A Rare May occur only in exceptional circumstances. May occur once in 100 years 

B Unlikely Could occur within 20 years or in unusual circumstances 

C Possible Might occur or should be expected to occur within a 5- to 10-year period 

D Likely Will probably occur within a 1- to 5-year period 

E Almost certain Is expected to occur with a probability of multiple occurrences within a year 

 Qualitative Measures of Consequence or Impact 

Level Descriptor Example description 

1 Insignificant Insignificant impact or not detectable 

2 Minor 
Health: Minor impact for small population 

Environment: Potentially harmful to local ecosystem with local impacts contained to site 

3 Moderate 

Health: Minor impact for large population  

Environment: Potentially harmful to regional ecosystem with local impacts primarily 

contained to on-site 

4 Major 

Health: Major impact for small population 

Environment: Potentially lethal to local ecosystem; predominantly local, but potential for off-

site impacts 

5 Catastrophic 

Health: Major impact for large population 

Environment: lethal to regional ecosystem or threatened species; widespread on-site and 

off-site impacts 

 Qualitative Risk Estimation 

Likelihood 
Consequence 

1 Significant 2 Minor 3 Moderate 4 Major 5 Catastrophic 

A Rare Low Low Low High High 

B Unlikely Low Low Moderate High Very High 

C Possible Low Moderate High Very High Very High 

D Likely Low Moderate High Very High Very High 

 



 

  

6.2 Risk Assessment 

ID 
Source of 
hazard 

Hazard or 
hazardous event 

Potential impact 

Unmitigated risk 

Preventive measures 

Residual risk 

L C R L C R 

1. Sewage catchment (source of sewage) 

1.1 Source water Bacteria 
Illness (chronic or acute) 
from exposure to recycled 
water 

D 2 Moderate 

Biological treatment, MBR filtration, 
UV sterilisation, chlorine disinfection, 
user controls (signage, restricted 
access) 

B 2 Low 

1.2 Source water Viruses 
Illness (chronic or acute) 
from exposure to recycled 
water 

D 2 Moderate 

Biological treatment, MBR filtration, 
UV sterilisation, chlorine disinfection, 
user controls (signage, restricted 
access) 

B 2 Low 

1.3 Source water Protozoa 
Illness (chronic or acute) 
from exposure to recycled 
water 

D 2 Moderate 

Biological treatment, MBR filtration, 
UV sterilisation, chlorine disinfection, 
user controls (signage, restricted 
access) 

B 2 Low 

1.4 Source water Helminths 
Illness (chronic or acute) 
from exposure to recycled 
water 

D 2 Moderate 

Biological treatment, MBR filtration, 
UV sterilisation, chlorine disinfection, 
user controls (signage, restricted 
access) 

B 2 Low 

1.5 
Extreme wet 
weather event 

Hydraulic 
overload of 
treatment systems 

Reduced treatment efficiency 
Overflow to environment 

C 2 Moderate 
Emergency Storage Tanks 
Bunded Area 
Overflow to Pump Station 

C 1 Low 

2. Inlet works including pump stations 

2.1 Screen failure 
Gross solids 
damaging 
treatment systems 

Environmental impact C 2 Moderate 

Equipment inspection and 
maintenance, screen overflows to 
balance tank, high level alarm in 
screen tank 

B 2 Low 

2.2 
Failure at pump 
stations 

Overflow to 
ground 

Environmental impact D 2 Moderate 

Standby pump, scheduled equipment 
maintenance, high level instrument, 
remote monitoring, alarm alert 
Tanks can be pumped out on short 
notice via sucker truck 

B 2 Low 

3. Balance tank 

3.1 Overflow 
Overflow to 
ground 

Environmental impact C 2 Moderate 
Standby pump, scheduled equipment 
maintenance, high level instrument, 
remote monitoring, alarm alert 

B 2 Low 



 

  

ID 
Source of 
hazard 

Hazard or 
hazardous event 

Potential impact 

Unmitigated risk 

Preventive measures 

Residual risk 

L C R L C R 

Tanks can be pumped out on short 
notice via sucker truck 

4. Bioreactor 

4.1 

Insufficient 
activated 
sludge mass 
resulting in 
ineffective 
biological 
treatment 

Excess nutrients 
and organic 
matter resulting in 
ineffective 
disinfection 

Reduced treatment efficiency 
Environmental impact 

D 2 Moderate 
Monitoring of sludge age 
Automated sludge wasting 
MLSS testing 

B 2 Low 

4.2 
Insufficient 
aeration 

Excess nutrients 
and organic 
matter resulting in 
ineffective 
disinfection 

Reduced treatment efficiency 
Environmental impact 

C 2 Moderate Online monitoring of DO B 2 Low 

4.3 

Insufficient 
chemicals 
available for 
dosing and 
treatment 

Excess nutrients 
and organic 
matter resulting in 
ineffective 
disinfection 

Reduced treatment efficiency 
Environmental impact 

C 2 Moderate 

Level switches installed in chemical 
tanks, alarm beacon 
Online monitoring of pH and free 
chlorine 

B 2 Low 

5. MBR Filtration 

5.1 
MBR module 
leaks 

Pathogenic 
microorganisms 

Illness from exposure to out-
of-spec recycled water 

B 2 Low 
Online monitoring of MBR Permeate 
turbidity. MBR Transmembrane 
Pressure (TMP) monitoring 

B 1 Low 

6. Treated Effluent Storage and Chlorination 

6.1 

Underdosing of 
chlorine 
resulting in 
inadequate 
disinfection 

Pathogenic 
microorganisms 
(bacteria, viruses) 

Illness from exposure to out-
of-spec recycled water 

D 2 Moderate 
Online monitoring of free chlorine 
residual, scheduled equipment 
calibration and maintenance 

B 2 Low 

6.2 

Insufficient 
contact time 
resulting in 
inadequate 
disinfection 

Pathogenic 
microorganisms 
(bacteria, viruses) 

Illness from exposure to out-
of-spec recycled water 

D 2 Moderate 
Online monitoring of chlorine residual 
and minimum tank level 

B 2 Low 



 

  

ID 
Source of 
hazard 

Hazard or 
hazardous event 

Potential impact 

Unmitigated risk 

Preventive measures 

Residual risk 

L C R L C R 

6.3 
Overdosing of 
chlorine 

High chlorine 
residual, 
disinfection by 
products 

Exposure to potential 
carcinogens 

D 2 Moderate 
Online monitoring of chlorine residual, 
scheduled equipment calibration and 
maintenance 

B 1 Low 

6.4 

High or low pH 
resulting in 
inadequate 
disinfection 

Pathogenic 
microorganisms 
(bacteria, viruses) 

Illness from exposure to out-
of-spec recycled water 

D 2 Moderate Online pH monitoring A 3 Low 

6.5 

Contamination 
of storage from 
an external 
source (eg. 
wildlife, 
sabotage) 

Pathogenic 
microorganisms 
Chemical 

Illness from exposure to out-
of-spec recycled water 

B 2 Moderate 

Sealed storage, limited access, 
routine inspection and maintenance of 
storage, maintain chlorine residual, 
monitoring of final water quality 

B 2 Low 

6.6 Algal growth Algal toxins 
Illness from exposure to 
toxins in recycled water 

C 2 Moderate 
Nutrient removal through biological 
treatment, sealed storage limiting 
light, user controls 

B 2 Low 

7. End uses 

7.1 

Accidental or 
intentional 
ingestion from 
recycled water 

Pathogenic 
microorganisms 
Chemical 

Illness from exposure to 
hazards via ingestion of in-
spec recycled water 

B 2 Moderate 
Signage 
Fenced area is fenced with restricted 
access to public 

A 2 Low 

7.2 

Over-irrigation 
resulting in 
ponding of 
recycled water 

Pathogenic 
microorganisms 
Chemical 

Illness from exposure to 
hazards via skin contact 

C 2 Moderate 

Conservative DLR 
Irrigation timers 
Multiple irrigation zones 
Earth bunding prevents runoff into 
adjacent areas 

B 2 Low 
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6.3 Risk Management and Critical control points 

To identify Critical Control Points (CCPs) and Quality Control Points (QCPs), each process step within the system was 
assessed with respect to significant hazards  

 Monitoring of Critical Control Points (CCP) 

CCP 
Parameter 
monitored 

Location Alert level Critical limit Corrective actions 

Inlet Works 
and Pump 
Stations 

Level 
Pump Station 
Tanks 

High High-High 

Local alarm beacon 
Activate alarm at sewage 
treatment plant 
Alert operator via telemetry 
Operator attendance 

Bioreactor 
Dissolved Oxygen 
(online) 

Aeration Tank < 0.5 mg/L < 0.2 mg/L 

Review DO and pH trends 
on HMI 
Instrument calibration and 
cleaning 
Check sludge age and 
adjust as necessary 

MBR Module Turbidity (online) MBR Permeate >1 NTU > 2 NTU 
Alarm and activation of 
beacon 
Inspect MBR module 

Treated 
Effluent 

pH (online) 
Free chlorine 
(online) 

Treated Effluent 
Recirculation 

> 8.2 pH 
< 0.3 mg/L 

>8.5 pH 
< 0.2 mg/L 

Inspect chlorine dosing 
system, monitoring 
equipment for faults 
Adjust dose as required 
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 Monitoring Requirements 
This section covers the monitoring requirements that are essential for ensuring that recycled water of an acceptable quality 
is consistently provided. 

7.1 Validation of Treatment Process 

The sewage treatment plant is designed to produce Class A recycled water.  With reference to the Non-potable Uses of 
Recycled Water in Western Australia, the recommended effluent compliance values, and validation/verification monitoring 
parameters are provided below: 

Risk 
Level 

End 
Uses 

Parameter Unit 
Effluent 

Compliance 
Value 

New STP Design 
Parameters 

Effluent 
Monitoring 
Frequency 

Medium 

Industrial 
use with 
potential 
human 
expsoure 

E.coli CFU/100 mL < 1000 < 10 Weekly 

BOD mg/L < 20 < 20 Weekly 

SS mg/L < 30 < 30 Weekly 

pH pH units 6.5 – 8.5 6.5 – 8.5 Continuous online 

Free Chlorine mg/L 0.2 – 2.0 0.2 – 0.5 Continuous online 

Turbidity NTU < 5 NTU < 5 Continuous online 

TN mg/L No limit < 10 Weekly 

TP mg/L No limit < 4 Weekly 

7.2 Verification of Recycled Water Quality 

The plant operator is responsible for collecting and handling samples of Treated Effluent from the approved sample point. 

During verification monitoring, the raw sewage and treated effluent samples must be analysed by a NATA lab at the 
frequency noted in the previous table. 

Following commissioning, a stabilisation period is required to grow microbiology in the bioreactor until the biomass 
concentration and other levels such as TKN, pH and DO are stable/sufficient.  The stabilisation period typically lasts for 2 – 
6 weeks (depending on seeding) and during this time, it is normal for certain effluent parameters such as TN to be outside 
of the design specifications. If there is a requirement to monitor TN during verification, it is recommended that samples are 
taken after the stabilisation period.  

7.3 Operational Monitoring 

The following monitoring procedures will be undertaken, to determine raw sewage and treatment effluent water quality, plant 
performance and to identify process adjustments required to improve performance. 

• Completion of daily log sheet and recording process values from online analytical instruments 

• Analytical testing using handheld instruments 

• Raw sewage and treated effluent sampling  

• Adjustment of control parameters 

Risk 
Level 

End 
Uses 

Parameter Unit Effluent Compliance Value 
Effluent Monitoring 

Frequency 

Medium 

Industrial 
use with 
potential 
human 
expsoure 

E.coli CFU/100 mL < 10 Monthly 

pH pH units 6.5 – 8.5 Continuous online 

Free Chlorine mg/L 0.2 – 0.50 Continuous online 

Turbidity NTU < 5 NTU Continuous online 
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 Management and Operation Procedures 
Prior to commissioning the new sewage treatment plant, a site-specific operating manual (IOM) will be provided. 

During commissioning of the sewage treatment plant, MAK water will provide hands on training to the site operators to 
demonstrate how to operate the plant, familiarisation with the HMI and routine and maintenance activities. 

8.1 Chemicals 

Only approved chemicals shall be used in the sewage treatment to ensure correct operation.  

There are four types of chemicals used in the Sewage Treatment Plant:  Safety Datasheets can be provided for each 
chemical 

• pH Correction High (Sodium Hydroxide) 

• Coagulant (PAC) 

• Chlorinating agent (Sodium Hypochlorite) 

8.2 Incidents and Emergency Response 

The sewage treatment plant is designed to be largely unmanned; however daily attendance at the plant is required to monitor 
plant performance, faults/alarms, complete daily log sheets and check sheets and respond to any issues. 

The plant includes remote monitoring capabilities (MAK Water and operators may log in remotely), as well as telemetry to 
alert operators if an alarm or fault condition occurs. 

All operators and contractors involved with the sewage treatment plant and recycled water scheme will be trained in the 
incident and emergency response procedures, attached in Appendix D.  The procedures shall be regularly practiced and 
reviewed to ensure the response remains appropriate. 

The following table summarises the key emergency response personnel, including their responsibilities. 

Personnel Responsibility 

Operator 

Respond to and address the fault/alarm or incident if possible 
Contact external resources for support if necessary 
Contact management to make them aware of any incidents or emergencies that 
have occurred 

Management 

Manage and follow incident investigation procedures 
Manage and follow emergency response procedures 
Notify NSW department in the event of an emergency (human health, pollution 
incident or environmental emergency) 
Notify council if necessary 

Treated Effluent truck operator Attend site within 8 hours to transport treated effluent to Pantoro Gold Mine 

Local waste truck  Attend site within 8 hours to remove sludge waste and screenings via truck 

Local on-call tradesman Attend site within 2 hours to respond to fault/alarm or incident 
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 Operational Reporting 

9.1 Record Keeping 

The following is a summary of the basic records that shall be kept on-site or at an easily accessible location: 

Record Description 

Volume of treated recycled water 
Total recycled water flows shall be recorded for all recycled water delivered 
to end users and all potable top-ups into the system 

Analytical testing 
Details of results of analytical testing shall be maintained in the daily log sheets. 
Incidents of exceedance of critical limits should be recorded. 

Online monitoring  
Details of online monitoring shall be maintained in the daily log sheet. Incidents of 
exceedance of critical limits should be recorded. 

Maintenance 
Any maintenance on system components should be recorded and these records 
maintained. All on-site plumbing works are to be documented 

Complaints 
Any complaints relating to the recycled water system shall be recorded including 
the action taken and the outcome 

Incident reporting 

In the event of incident or non-conformance, an incident report should be 
prepared, including detailed information regarding the incident, any corrective 
actions, results of any monitoring, correspondence, and any preventive actions. If 
critical limits for water quality or system operation are exceeded, each event shall 
be logged as an incident and reported 

Emergency reporting 

Emergency events shall be recorded and reported as soon as practicable 
including the incident, date, time, immediate corrective actions, any monitoring and 
proposed further actions. An emergency incident report detailing the monitoring 
results and the preventive actions should also be added following a review of the 
incident. 

9.2 Audit Reporting 

The recycled water scheme shall be audited, and a compliance report prepared on a regular basis, as set by the conditions 
of the approval to operate. The audits shall determine if the recycled water scheme is operating within the conditions of 
approval and treated effluent quality requirements. The audit will determine if: 

• Ongoing operation and maintenance requirements are being undertaken and records kept 

• The system is producing recycled water that complies with the treated effluent compliance values 

• The operational procedures and daily log sheets are up to date and reflect the actual operational activities 
The record and reporting requirements are being maintained



 

  

 Appendix A – Drawings 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 



 

  

       



 

  

               



 

  

 



TITLE NUMBER
Volume Folio

179 180AWESTERN AUSTRALIA

RECORD OF CERTIFICATE OF TITLE
UNDER THE TRANSFER OF LAND ACT 1893

The person described in the first schedule is the registered proprietor of an estate in fee simple in the land described below subject to the
reservations, conditions and depth limit contained in the original grant (if a grant issued) and to the limitations, interests, encumbrances and
notifications shown in the second schedule.

REGISTRAR OF TITLES

LAND DESCRIPTION:
LOT 874 ON DEPOSITED PLAN 172130

REGISTERED PROPRIETOR:
(FIRST SCHEDULE)

RESOURCE ACCOMMODATION MANAGEMENT PTY LTD OF SUITE 5 LEVEL 2 2 GROSVENOR STREET BONDI 
JUNCTION NSW 2022

(T O582136 )   REGISTERED 10/12/2020

LIMITATIONS, INTERESTS, ENCUMBRANCES AND NOTIFICATIONS:
(SECOND SCHEDULE)

Warning: A current search of the sketch of the land should be obtained where detail of position, dimensions or area of the lot is required.
Lot as described in the land description may be a lot or location.

----------------------------------------END OF CERTIFICATE OF TITLE----------------------------------------

STATEMENTS:
The statements set out below are not intended to be nor should they be relied on as substitutes for inspection of the land

and the relevant documents or for local government, legal, surveying or other professional advice.

SKETCH OF LAND: 179-180A  (874/DP172130)
PREVIOUS TITLE: 179-180A
PROPERTY STREET ADDRESS: 51 RICHARDSON ST, NORSEMAN.
LOCAL GOVERNMENT AUTHORITY: SHIRE OF DUNDAS

LANDGATE COPY OF ORIGINAL NOT TO SCALE   25/09/2025 08:38 AM   Request number: 68808038

www.landgate.wa.gov.au


	Norsesman _Sheet_1.REV 4_09.09.2025 pdf.pdf
	Sheets and Views
	PIPE DETAILS_Sheet_1-Layout1


	Norseman_Sheet_2.REV 4_0909.2025..pdf
	Sheets and Views
	PIPE DETAILS_Sheet_2-Layout1



