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1 LICENSEE DETAILS 

This document provides the supporting information for a Works Approval (WA) application 
being submitted by Rhodes Ridge Management Services Pty Ltd for the proposed works at 
the Rhodes Ridge Temporary Construction Camp. 
 
The occupier (the Licensee) of the land subject to this WA application is: 

Rhodes Ridge Management Services Pty Ltd 
Level 18, Central Park 
152-158 St Georges Terrace 
Perth WA 6000  
ACN: 662 895 927 

 
The contact person for the WA application is: 
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2 INTRODUCTION 

Rhodes Ridge Management Services Pty Ltd (the Licensee) is proposing to construct and 
operate a temporary (~3 years) 220 person multipurpose camp to support its ongoing regional 
exploration activities and development of the Rhodes Ridge Iron Ore Project.  Supporting 
infrastructure for the camp will include a Wastewater Treatment Plant (WWTP) and irrigation 
sprayfield.   

The WWTP and sprayfield area are referred to in this application as the ‘Project Area’ (Figure 
3-1: Prescribed Premises Boundary). Project Area is located within the Shire of East Pilbara 
approximately 63 km from the Newman township.  The Project Area is on Temporary Reserve 
(TR) 70/4882 (Figure 2-1: Regional Location and Tenure). 

This WA application is seeking approval for construction, commissioning and time limited 
operation of a Category 85 sewage facility (WWTP, pipeline and irrigation sprayfield) with a 
throughput of 70m3/day. 
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Figure 2-1: Regional Location and Tenure 
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biologically active film of micro-organisms (biomass) to become established on each side of 
them.  
 
The micro-organisms use the wastewater as a substrate and as they do so, multiply in number, 
maintaining a specific 1 – 2.5 mm biomass thickness to ensure optimum process efficiency in 
about 8 -14 days. 

 Break Tank  

Mixed Liquor from the RBC’s is gravity-fed to the Break tank. To improve nutrient reduction a 
portion of the mixed liquor from the break tank is returned to the MLR Tank for further treatment 
whilst the remainder is fed forward to the lamella clarifier for solids removal.  

 Lamella Clarifier  

Mixed Liquor is gravity-fed from the Break Tank to the lamella clarifier. The lamella clarifiers 
remove heavier solids by means of settlement and separation from the liquid phase. The 
hopper bottom channels the sediment to the centre of the tank and is returned via the RAS 
pump to Primary Tank. Clear liquor from the top of the Clarifier then overflows by gravity into 
the lift tank.  

 Lift Tank  

Gravity conveys clarified water from the Lamella clarifiers to the lift tank, positioned just below 
the clarifier outlets. The clarified water to is then pumped to the irrigation tanks for the next 
stage of processing.  

 Irrigation Tanks  

Within the irrigation tanks, the treated effluent undergoes chlorination within a recirculation 
line before being discharged. After chlorination, the treated water is pumped to the irrigation 
field using the irrigation pumps. To monitor the volume of treated water distributed to the 
irrigation field, a flowmeter will be installed.  

 Sprayfield  

The effluent is evenly spread over the sprayfield through a network of pipes allowing it to 
percolate through the soil.  

 Sludge Handling System (Geo Bags)  

The Waste Activated Sludge (WAS) pump automatically transferred sludge from the primary 
tank to the GEO bags There are two bags in total with one bag been filled whilst the other one 
is awaiting filling or drying out prior to disposal. 
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5 STAKEHOLDER AND COMMUNITY CONSULTATION  

5.1 Regulator Consultation 

Rio Tinto meets with the DWER quarterly to provide an overview of upcoming proposals.  This 
WA application was discussed during the November 2023 meeting.   

5.2 Community Consultation 

The Licensee has a long-term commitment to working with Pilbara communities and 
recognises that local communities have a direct interest in their activities. Substantial 
community consultation and public review of existing nearby and proposed future operations 
in the region has occurred as part of environmental approval processes. Community 
consultation will continue to be undertaken to keep relevant communities up to date throughout 
the operations and during closure of the Rhodes Ridge operation.  

5.3 Traditional Owners 

The proposed temporary construction camp located within the boundaries of the recognised 
Native Title Determination Areas of the Nyiyaparli People (WCD2018/008). Karlka Nyiyaparli 
Aboriginal Corporation (KNAC) is the Registered Native Title Body Corporate representing 
Nyiyaparli Common Law Holders.  
 
The identification and management of cultural heritage within the traditional lands of the 
Nyiaparli People is in accordance with the principles and practices outlined within Rio Tinto’s 
Communities and Social Performance Guidelines, the Rio Tinto Cultural Heritage Group 
Procedure, and the heritage protocols within the Participation Agreement and Indigenous 
Land Use Agreement (The RTIO and Nyiyaparli ILUA). 
 
RTIO has a number of agreed forums to consult with the Nyiyaparli People and overview of 
each and their purpose is provided below table  
 
Table 6: Summary of Engagement  

Engagement with Nyiyaparli 
 
Technical Group - this is a non-decision making forum consisting of RTIO and Karlka Nyiyaparli Aboriginal corporation staff. The purpose of this 
forum is to provide a technical review of engagement  items prior to  engagement with the Nyiyaprli People to ensure there aren’t any gaps in 
information, sufficient detail ahs been provided and their is alignment on the ask of Nyiyaparli. This forum was established in 2023 to improve 
engagement quality. 
 
Local Implementation Committee - this is the formal engagement forum established under the Claim-Wide Participation Agreement that is 
decision-making and has a minimum of 6 elected representatives of the Nyiyaparli People involved and supported by key KNAC staff. The 
purpose of this forum to to consult and make decisions on all of RTIOs activities including but not limited to all Environmental and Government 
approvals. 
 
Heritage Sub-Committee - this is a formal engagement forum established under the Claim-Wide Participation Agreement and is decision-making 
for all heritage matters including but not limited to heritage approvals. This forum consists of 12  senior Nyiyaparli People with cultural authority 
elected by the KNAC Board as their Local Cultural Heritage Services Committee. They are supported by a number if key kNAC staff. 
 
Life of Mine Planning forum - this is a forum established under the Life of Mine Regional Standard as part of the Regional Framework Deed. It 
is a consultative forum and consists of the 6 Local Implementation Committee member representatives and key KNAC staff. the purpose of the 
forum is to consult on all matters relating to RTIOs life of mine and includes engagement on the long term mine plan, new developments and 
closure. 
 
To progress the Rhodes Ridge temporary camp engagement commenced in 2022 through the Life of Mine and Heritage Sub-Committee and 
culminated in a technical review by the Technical Group in February 2024 and decision on the heritage approach and  support for the project 
design and scope at the February 2024 Local Implementation Committee meeting. Consultation and update on the project as it progresses will 
continue via the Heritage sub-Committee for heritage matters and the Life of Mine Planning forum for project updates throughout the approval 
and construction period. 
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6 OTHER APPROVALS, LICENCES AND PERMITS  

6.1 State Agreement Act   

The project operates under the existing Iron Ore (Rhodes Ridge) Agreement Authorisation Act 
1972 (WA), however as the works are associated with an exploration camp, further approvals 
are not required under the state agreement act.  

6.2 Environmental Protection Act 1986 (Part IV) 

The works proposed subject to this works approval application are not included in the scope 
of the Rhodes Ridge Iron Ore Project Part IV proposal currently under assessment by the 
Environmental Protection Authority (EPA).   
 
The proposed works are not regarded as warranting referral to the EPA under Section 38 of 
the Environmental Protection Act 1986 (EP Act) by virtue of its minimal impact on the 
environment. 

6.3 Environmental Protection Act 1986 (Part V) 

 Part V, Division 2: Native Vegetation Clearing 

All clearing completed for the Project Area is authorised under Native Vegetation Clearing 
Permit (NVCP) CPS 9751/1. Clearing will be controlled through the NVCP conditions and by 
the Rio Tinto internal approval process. This ensures that the following is completed prior to 
commencing clearing activities: all heritage and biological reviews are undertaken; legal 
access to the land is in place; other necessary approvals are obtained; and the critical clearing 
boundary is inspected prior. 
 
Ground disturbance activities will be planned to ensure minimal disturbance is achieved 
through the use of appropriate ground engaging plant, use of designated tracks, roadways 
and use of pre‐existing disturbed areas. 

6.4 Rights in Water and Irrigation Act 1914 

Current groundwater abstraction occurs under Groundwater Licences (GWL) 110695, GWL 
158835 and GWL 176257, issued under the Rights in Water and Irrigation Act 1914.  The 
combined abstraction under these instruments is 350,000 kL.  Water volumes required for the 
operation WWTP are within the allocated abstraction limit, however amendments to increase 
groundwater abstraction are planned for submission to meet future demands.  

7 SITING AND LOCATION  

There are no sensitive receptors that are located within or in the immediate vicinity of the 
Project Area (Figure 7-1). Table 7-1 summarises the nearby environmentally sensitive 
receptors and proposed controls to prevent or mitigate any potential adverse impacts are 
detailed in Section 10. Receptors identified in Table 7-1 are shown in Figure 7-1 to Figure 7-5.
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Figure 7-1: Nearest Sensitive Receptors
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Figure 7-2: Project Siting - Hydrological Receptors  
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Figure 7-3: Project Siting - Ecological Receptors – Surrounding Flora



 

20 

  
Figure 7-4: Project Siting – Ecological Receptors – Surrounding Fauna
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Figure 7-5: Project Siting - Surrounding Heritage Sites 
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8 ENVIRONMENTAL SITING CONTEXT 

8.1 Climate 

The climate of the Pilbara region of Western Australia is classified as arid tropical with two 
distinct seasons: a hot, wet summer (October – April) and a mild, dry winter (May – September) 
(BoM 2023). 
 
Based on long-term climatic data from the nearest Bureau of Meteorology (BoM) weather 
station at Newman Aero (Station 007176) (approximately 34 km south-east of the survey 
area), the mean annual rainfall since 1971 is 317 mm (BoM 2023). The mean maximum daily 
temperatures since 1996 range between 23.0°C and 39.3°C and exceed 30°C for much of the 
year (BoM 2023). 

8.2 Topography 

Regional topography is denominated by two main landscape features; the Hamersley Range 
to the north of the Prescribed Premises and the lower areas of flats and undulating plains. The 
top of the Hamersley Range plateau is a series of rounded hills and narrower ridges, reaching 
an elevation of 1,245 m above sea level at its highest point. The plateau forms the watershed 
between the Fortescue River to the north and the Ashburton River to the south. Numerous 
rivers and streams have dissected the plateau, forming gorges and broader scree and rubble-
filled valleys (Copp 2005).  The Newman Land System makes up the greatest proportion of 
the Hamersley Range (including the Project Area) and is characterised by rugged plateaus, 
ridges and mountains supporting spinifex grassland (van Vreeswyk et al. 2004). 

8.3 Geology and Soils  

The geology of the Pilbara region is dominated by the Hamersley Province which is a 
depositional basin of the Lower Proterozoic sediments.  The sediments of the Hamersley 
Province lie in a sequence of supercrustal rocks comprising of the Fortescue, Hamersley and 
Turee Creek groups.  The Proposal is situated within the Hamersley Plateau Province, which 
is primarily a complex of Lower Proterozoic rocks of the Hamersley and Fortescue groups.  
The rocks are mainly jaspilite and basalt with pockets of dolomite, shale, silt stone and acid 
volcanics. 
 
The sparse vegetation cover and the erosive force of heavy summer cyclonic rains causes 
much of the soil on the hill slopes to be transported down to the valleys and plains. This is an 
intermittent and slow process which occurs over a long period of time. Thus, species and 
associations of vegetation on the hills and slopes tend to be correlated to geology rather than 
soil type. Along drainage lines, superficial deposits influence the distribution of vegetation, but 
the presence of surface and ground water is also a major determining factor. 
 
The Department of Agriculture produced mapping of the state which broadly classifies Land 
Systems (Rangelands) (Van Vreeswyck et al. 2004). These units broadly describe regions by 
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their physiographic classification. The Project Area occurs within the Newman land system. 
The following land system descriptions are adapted from Van Vreeswyck et al (2004): 

• Newman Land System – rugged jaspilite plateaux, ridges and mountains with hard 
spinifex 

 Soils 

Tille (2006) classified the soil landscapes of the Pilbara region categorising them into various 
provinces.  The project area falls within the Hamersley Plateau Zone where the soils can be 
described as “Hills and dissected plateaux (with some stony plains and hardpan wash plains) 
on sedimentary and volcanic rocks of the Hamersley Basin with Stony soils, Red shallow 
loams and some Red/brown non-cracking clays and Red loamy earths”. 
 
A site-and-soil evaluation was undertaken at the proposed sprayfield area in which five 
representative soil samples were taken to assess the suitability of the site for on-site disposal 
of effluent by percolation in accordance with the WA Department of Health’s Guidance on Site-
and-soil evaluation for on-site wastewater. (Calibre 2023; Appendix 4). 
 
The evaluation described the soils across the sprayfield as Qw: ALLUVIUM and COLLUVIUM: 
Red-brown sandy and clayey soil. 
 
The generalised subsurface conditions encountered during the investigation are summarised 
as: 

• ALLUVIUM: Sandy CLAY (CL): red-brown, clay is low plasticity, sand is fine to 
coarse grained, sub-rounded, between 0.5 and 1m thick, overlying, 

• CLAY Hardpan, with localised Gravelly Clayey SAND pockets. 
 
This ‘hardpan’ horizon was encountered between 0.4m below ground level (bgl) and 0.8m bgl. 
 
Based on the soil types and infiltration rates it was determined that the soils present across 
the sprayfield area are suitable for disposal of secondary treated effluent (Galt Geotechnics 
2021). 
 
The risk of irrigation has been assessed in general accordance with Water Quality Protection 
Notice 222 (WQPN22). In terms of the risk from irrigation, the sprayfield is not within proximity 
to any surface water bodies or wetlands, including creek lines. Additionally, there is a sufficient 
separation distance between the sprayfield and any underlying groundwater, with this distance 
being in excess of the required 2m separation distance. The sprayfield is also outside of any 
identified PDWSA. In accordance with Table 1 of WQPN22, the sprayfield would have a Low 
eutrophication risk, with a Risk Category of D. (Calibre, 2023). 

8.4 Hydrology  

They are no creeks or surface water bodies within proximity to the proposed construction 
camp, including the proposed sprayfield location. However, surface water may pond in low 
lying areas across the site due to the relatively low permeability of the soils encountered.  
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8.5 Hydrogeology 

During investigative works, groundwater was not encountered in any of the test pits. Available 
groundwater data indicates that the groundwater level at the site is approximately 30 m below 
ground level (approximately RL 655 m AHD). The data also indicates that the groundwater 
flows in an easterly direction, i.e. west to east. 
 
Borelog information (Bore Reference: WB21BKN0010) suggested groundwater sits within a 
‘clay/detrital’ weathered horizon. Hydraulic conductivity for such aquifers can range between 
5x10-6 m/s and 5x10-9m/s1. 
 
No PDWSAs are located within the Project Area or vicinity.  

8.6 Flora and Fauna  

The Project Area occurs within the Hamersley Subregion (PIL3) of the Pilbara Bioregion. This 
subregion is described as mountainous area of Proterozoic sedimentary ranges and plateaux, 
dissected by gorges (basalt, shale and dolerite). Mulga low woodland over bunch grasses on 
fine textured soils in valley floors, and Eucalyptus leucophloia over Triodia brizoides on 
skeletal soils of the ranges (Kendrick, 2001). 
 
Several biological surveys have been undertaken across the Rhodes Ridge Iron Ore Project 
development envelope in 2022 and 2023 by Astron Environmental Services and GHD. In 
addition to these, multiple surveys have been undertaken across the Proposal to support 
Native Vegetation Clearing Permit (NVCP) applications, which have informed the detailed 
surveys. 
 
Key points for the Project Area:  

• It is not within an Environmentally Sensitive Area (ESA) 

• None of the Vegetation represents a PEC or TEC or is considered a Groundwater 
Dependant Ecosystem (GDE).  

• None of the weeds are declared pests. 

• No threatened flora occur within or near to the Project Area or are expected to occur. A 
P3 priority flora species, Rhagodia sp. Hamersly (M.Tudgen 17794), is known to occur 
within the Project Area.  

 
Additional details are provided in the Section 8.6.1 and 8.6.2 below.  

 Vegetation and Flora  

The Project Area is located within the Fortescue Botanical District (Eremaean Botanical 
Province) of Western Australia (Beard 1975a, 1975b).  Broad scale vegetation mapping for 
the Pilbara region has been completed by Beard (1975) with only one Beard mapping unit 
occurring in the project area, Hamersley 175. This unit is described as Short bunch grassland 
- savanna/ grass plain (Pilbara). 
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The potential emissions, sources, pathways and receptors that have been identified for the 
construction, commissioning and operation of the proposal are outlined in Table 9-4. Table 
9.4 also identifies the potential impacts, proposed controls and associated risk ratings. Further 
consideration (via additional management measures) will be given any activity which has been 
identified as having a ‘Medium’ risk rating or higher (Section 10.1). Further consideration 
includes:  

• A description of the potential emissions, sources, pathways and receptors.  

• Any controls that have been identified for the risk event.  

• An assessment of the consequence and likelihood.  

• Risk rating.  
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10 EMISSIONS, MANAGEMENT AND CONTROLS  

The Licensee operates under an integrated Health, Safety, Environment and Communities 
and Social (HSEC) Management System which includes processes, procedures and plans 
that ensure environmental controls are developed for key environmental risks, legal 
compliance is maintained and continuous improvement is achieved through a formal review 
process. 
 
Subject to approval, the construction, commissioning and operation of the proposed facility 
will be in accordance with the requirements of the HSEC Management System and the issued 
Works Approval (and any amendments, as required).  
 
As mentioned in Section 9 (Table 9.4), risks that have been identified as having a ‘Medium’ 
risk rating or higher have been discussed further in the below sections.  

10.1 Discharges to Land – Raw Sewage 

 Description of Risk Event  

The operation of the proposed WWTP could potentially result in spills or leaks of untreated 
raw sewage to soil or groundwater.  Sewage is not likely to contaminate surface water with 
the controls (bunding and sump) in place.  The vertical distance to groundwater (30 mbgl) 
lessens the risk of untreated sewage reaching and contaminating groundwater. 

 Proposed Environmental Controls 

Siting and operational controls are the key controls to minimise any potential risk and impacts 
of spills or leaks of raw sewage. The proposed WWTP is located in an area away from any 
sensitive land uses and terrestrial ecosystems (such as major creek lines, sensitive flora 
and/or vegetation and important native fauna habitat areas).  The depth to groundwater in the 
WWTP area is at least 30 mbgl and therefore any spills are unlikely to reach the groundwater.  
The nearest sensitive land use (exploration camp located ~13km NE) is unlikely to be 
impacted in any way buy the operation of the WWTP. 

10.1.2.1 Alarms 

Operational controls proposed to minimise the risk of spills include alarms.  The process has 
two alarm conditions: 

1. High level alarm 
2. Motor overload alarm 

The “high level alarm” system includes a float switch to initiate an alarm for excessively high 
tank levels. This alarm generally indicates a failure of the effluent pump to start.  The “motor 
overload alarm” is activated if any of the following motors trip on overload: 

• Balance Tank Mixer 
• Influent Feed Pump 
• Air Blower 
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• Denitrification Zone Mixer 
• Effluent Pump 1 
• Effluent Pump 2 

10.1.2.2 Overflow Mitigation 

The design of the WWTP process ensures that the control system includes interlocks between 
influent feed pumps and tanks high level in order to prevent the possibility of an overflow from 
occurring.  If the final effluent tank is at maximum capacity, the influent feed pumps are 
inhibited from operation. 
 
If a “Hi” Hi level is detected in the balance tank, the influent feed pumps are started for each 
MBBR plant provided that they are not inhibited by a full effluent tank. In this Hi level situation, 
the influent feed pumps will only operate while the balance tank Hi Hi float switch is activated. 
This methodology is designed to prevent an overflow during Hi Hi alarm conditions. 
 
Appropriate operation of the WWTP, including regular monitoring and maintenance is also key 
to preventing spills and leaks.  The WWTP will be operated in accordance with the 
manufacturer’s manual.  Daily operational inspections will be undertaken in accordance with 
Appendix 1 – specifically, Section 3.2 as well as the checklist provided in Appendix A of 
Appendix 1.  These general inspections of the WWTP will help to identify any malfunctions 
such as leaks, high tanks levels, overflows, electrical malfunctions etc.  Weekly inspections 
will also be undertaken for monitoring and measuring of sewage and effluent treatment 
functionality, this will be done in accordance with the weekly check sheet provided in Appendix 
B of Appendix 1.  
 
A perimeter bund and sumps will be placed at the WWTP to capture and contain any potential 
spills or contaminated storm water runoff. 
 
Appropriate design, particularly distance to ground water levels, management, inspection and 
maintenance controls are expected to effectively mitigate the risk of potentially contaminated 
discharges from the WWTP. 

 Residual Risk to the Environment 

After conducting a detailed risk assessment, the Licensee considers that the residual risk to 
the environment from potentially raw sewage discharges to land (soil contamination, seepage 
to groundwater or migration to surface waters) from the proposed WWTP is ‘low’ - given the 
distance from sources to potentially sensitive receptors and the proposed environmental 
controls to be implemented. 
 
Given the depth to groundwater and distance to the nearest surface water, raw sewage is not 
expected to seep to groundwater or migrate to surface water. Alarm systems, inspections, 
overflow mitigation, perimeter bund and sumps will minimise risks of spills and/or leaks. The 
risk to groundwater quality, surface water quality and any associated terrestrial ecosystems is 
therefore considered low.   
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10.2 Discharges to Land – Treated Effluent 

 Description of the Risk Event 

Treated effluent from the WWTP will be discharged to a sprayfield area via a sprinkler system 
with the potential risk of elevated nutrient levels (eutrophication) in surface water and soils. 
The vertical distance to groundwater (at least 30 mbgl) minimises the risk of treated effluent 
reaching and contaminating groundwater. 

 Proposed Environmental Controls 

Location siting, sizing of the sprayfield and ensuring appropriate effluent discharge quality are 
the key controls for minimising potential risks of elevated nutrient levels in soil from the 
discharge of treated effluent to land. 
 
The proposed WWTP will be appropriately designed and operated to treat sewerage and will 
ensure that the nutrient loads in treated effluent do not exceed targets specified in the National 
Water Quality Management Strategy (NWQMS) which outlines the Australian Guidelines for 
Sewerage Systems – Effluent Management (ANZECC 1997).  See Table 10-1 for the NWQMS 
discharge criteria.  These criteria are considered appropriate for the eutrophication risk and 
the low risk to public health, amenity or the environment. 
 
The site-and-soil evaluation at the sprayfield area determined the soils to be “Clay loams” and 
“Light clays” (Galt Geotecnhics 2021) which align to those of Soil Risk Category D as outlined 
in Table 2 of DWER’s WQPN 22: Irrigation with nutrient-rich wastewater (DoW 2018). Treated 
effluent from the WWTP will be discharged to a designated sprayfield irrigation area of 10 ha.  
This sprayfield is appropriately sized to ensure nutrient (nitrogen and phosphorus) application 
rates are appropriate for nutrient application criteria for risk Category D soils.  According to 
the WQPN 22, Risk Category D soils should not exceed a maximum application rate of 480 
kg/ha/yr (30 mg/L) for inorganic Nitrogen and 120 kg/ha/yr (7.5 mg/L) for reactive Phosphorous 
(DoW 2008).  The expected annual nutrient loading for the MBBR sprayfield is 438 kg/ha/yr 
(<30mg/L) for Total Nitrogen and 116.8 kg/ha/yr (<8mg/L) for Total Phosphorus.  The WWTP 
has been designed and constructed to achieve effluent quality for Risk Category D.  The 
manufacturers specifications for the Class D facility specify a Total Nitrogen concentration in 
treated effluent of less than <30mg/L and Total Phosphorous concentration in treated effluent 
of less than <8mg/L, as per Table 10-1 below. 
 
Additionally, the site-and-soil evaluation for on-site wastewater management determined that 
the proposed 10 ha sprayfield location and size and soil types were appropriate for the 
proposed disposal of secondary treated effluent (Galt Geotechnics 2021). 
 
The sprinkler system at the sprayfield will be manually zoned to allow drying of certain areas 
as required from time to time.  The sprinklers will be evenly spaced and allow for 360° rotation 
to ensure adequate distribution and maximum spread over the area to avoid soil saturation 
and pooling.  A perimeter bund will be placed around the sprayfield to capture any potential 
runoff; and a perimeter fence will be installed to restrict access to the irrigation area.  
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Appendix 1a  

Basis of Design  

  



 

39 

Appendix 1b 

MBBR WWTP Design and Process Flow 
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Appendix 2  

Sprayfield Design & Conceptual Layout 
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Appendix 3  

Discharge Criteria Calculations 
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Appendix 4  

Site and Soil Evaluation 

 
 




