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1. Introduction 
Boral Resources (W.A.) Ltd (Boral) is authorised to operate the Orange Grove Quarry site under 
Ministerial Statement 170, which includes implementation conditions focused on: 

• Protection of the watercourse on the southern side of the site. 

• Protection of the easterly portion of the watercourse on the northern side of the site. 

• Implementation of an Environmental Management Plan for the protection of the watercourse 
on the southern side of the site and the easterly portion of the watercourse on the northern 
side of the site. 

• Decommissioning and rehabilitation of the site. 

The quarry pits have been designed to avoid both watercourse areas.  

The Site Water Management Plan is being implemented. 

Boral operates the Orange Grove Quarry site under the Environmental Protection Act 1986 (EP Act) 
Part V Licence L9121/2018/1 with the following prescribed premise categories listed: 

• Category 12: Screening of material. 

• Category 13: Crushing of building material. 

• Category 61A: Solid waste facility. 

The Licence amendment proposes no changes to the existing prescribed premise boundary and no 
changes to the approved design capacity of any of the prescribed premise categories. 

Licence L9121/2018/1 includes conditions relating to waste disposal, dust monitoring and control, 
noise/vibration monitoring and control, containment of treated wastewater and annual 
environmental reporting. Licence L9121/2018/1 includes a requirement to report volume and dates 
of water overflows from the Main Storage Basin (transfer dam) but it does not include a licenced 
discharge point. The Licence does not include any other conditions relating to management of 
stormwater. 

1.1 Purpose and Scope 
This document has been prepared to provide supporting information for a request to amend Licence 
L9121/2018/1. The amendment is requested to enable stormwater to be discharged from the site. 

1.2 Applicant/Occupier Details 
Boral Resources (W.A.) Ltd is the landowner under an existing arrangement which has not changed 
since the grant of the current Licence. The proponent and key contact details are shown in Table 1. 
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2. Siting Relevant to the Proposed Amendment 
The environmental setting, including sensitive and environmental receptors remains unchanged from 
the existing Licence. The key siting information relevant to this Licence amendment application is 
climate, geology, groundwater and surface water. 

2.1 Climate 
According to the Köppen-Geiger climate classification, the project area is categorised within 
temperate climate with hot and dry summers (Class Csa) (Peel, Finlayson and McMahon, 2007). This 
classification is considered to represent a temperate climate where precipitation in the driest month 
is less than 40 mm and less than three times the precipitation of the wettest month in winter. The 
summer temperatures are frequently over 22°C and the temperature of the coldest month is between 
0-18°C.  

The closest near-coastal Bureau of Meteorology (BoM) site recording long-term rainfall is Gosnells 
City, station 9106 operating since 1961. This station is located within 5 km of the project area (BoM, 
2025). As shown in Chart 1, the mean annual rainfall is 789.8 mm, approximately 55% of which falls 
in winter (June to August). 

February is the hottest month with a mean maximum temperature of 33.0°C and mean minimum of 
18.9°C, and July is the coldest month in terms of mean maximum temperature with a mean of 18.6°C 
and mean minimum temperature of 8.9°C (Chart 1). 

Winds in the project area are predominantly from the east and northeast in the morning turning west 
and southwest in the afternoon. Wind speed and direction from Gosnells City Station for 9am and 
3pm are shown in Chart 2. 

 

Chart 1: Climate Data, Gosnells City Station #9106 (BoM, 2025) 
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Chart 2: Wind Speed and Direction Data Gosnells City Station #9106 (BoM, 2025) 

2.2 Geology 
Geology mapping of the premises shows the bedrock geology of the site as being mainly Hard-Rock 
aggregate. The premises is associated with the Pinjarra Element, Yilgarn Craton and West Australian 
Element (AGSON, 2022) 

2.3 Soils and Landscape 
Soil landscapes and land system mapping of Western Australia describes broad soil and landscape 
characteristics from regional to local scales, and has been captured at scales ranging from 1:20,000 
to 1:250,000 (DPIRD, 2022).  

The site occurs within three land systems: 

• Darling Plateau System (255Dp): Lateritic plateau. Duplex sandy gravels, loamy gravels and wet 
soils. Jarrah-marri-wandoo forest and woodland. 

• Murray Valleys System (255Mv): Western Darling Range from the Avon Valley to Harvey. Deeply 
incised valleys with Red loamy earths, shallow duplexes and rock outcrop and Jarrah-marri-
wandoo forest and woodland with mixed shrubland. 

• Forrestfield System (213Fo): Undulating foot slopes of the Darling and Whicher Scarps. Duplex 
sandy gravels, pale deep sands and grey deep sandy duplexes. Woodland of E. marginata, 
calophylla and wandoo and some B. grandis. 
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2.4 Groundwater 
Based on groundwater mapping data from the Department of Water and Environmental Regulation 
(DWER) (DWER, 2024), the site is located within a zone of undifferentiated Precambrian crystalline 
rocks and laterite over Mesozoic sediments. Groundwater is estimated to typically range from 
approximately 38-78 m below ground level, and as deep as 80 m below natural ground level in the 
Stage 2 Pit area, based on the absence of observed groundwater inflows to the pit. 

There is no current licence to take groundwater associated with the Premises. 

2.5 Surface Water 
The Premise is located on the western edge of the Darling Scarp with the highest elevation of 
approximately 220 mAHD on the east of the premise falling to approximately 45 mAHD at the 
western boundary.  

The Project is situated in the lower reaches of the Swan Avon–Canning River catchment, within the 
Middle Canning Surface Water Management Subarea (DWER-042) and the Middle Canning Surface 
Water Allocation Plan (DWER-086). The Bickley Brook catchment divide lies approximately 350 m 
northeast of the Project. Bickley Brook flows east–west approximately 900 m north of the Project 
before turning southwest, passing northwest of the site, and discharging to the Canning River about 
5 km downstream. Surface water is present in seasonal streamlines within valleys surrounding the 
quarry.  

An unnamed natural flow path enters the Premises from the eastern bushland, with upstream flows 
directed toward the Stage 2 Pit. Within the Quarry area, the watercourse is conveyed via roadside 
drains to the Main Storage Basin through sediment traps and the sediment retention pond 
immediately east of the Main Storage Basin. West of the Premises boundary (Figure 2 of Appendix 
A), the watercourse continues as a shallow open drain. Off-site it flows through and parallel to 
residential properties and the Karinya Equestrian Park as a local drain before joining the roadside 
drain at Staniland Street, which discharges to Bickley Brook at the Tonkin Highway open drain, 
approximately 1.7 km downstream of the Quarry. 

Local catchment delineation (described in MBS 2025, Appendix B) indicates a total Project catchment 
area of approximately 206.5 ha. Two sub-catchments intersect the Premises, identified as Catchments 
A and B in Figure 2 of Appendix A. These are separated by a north–south-aligned ridgeline 
immediately west of the Stage 2 and Stage 3 pits, which is formed from the pits being excavated into 
the natural slope of the hill. 

Catchment A has a total area of approximately 56.24 Ha, approximately 34.83 Ha of which is cleared 
land, and drains to the Main Storage Basin located at the west of the site. Catchment B has a total 
area of approximately 150.25 Ha, which drains to the Stage 2 Pit. Catchment B is comprised of 
approximately 28.35 Ha of cleared land (Stage 3 Pit area) and approximately 121.9 Ha natural 
bushland extending east about 1.5km. 

No Public Drinking Water Source Areas (PDWSA) were identified within the site. The nearest PDWSA 
is Victoria Reservoir Catchment Area (Unique Feature ID: 773; Priority 1), located approximately 1.2 
km east (upstream) of the site. 
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2.6 Surface Water Management Infrastructure 
The Quarry has two water storages, the Main Storage Basin and the Stage 2 Pit. 

The Main Storage Basin has an irregular planform and a surface area of approximately 850 m². Its 
deepest point is RL 39.75 m, and the embankment toe is about RL 44.5 m. A freeboard of 
approximately 0.5 m (RL 44.0 m) is maintained by transferring water to the Stage 2 Pit, with water 
transferred from Stage 2 Pit to the Main Storage Basin via pipeline as needed for site usage during 
summer. Water stored in the Main Storage Basin is used for processing, dust suppression (trucks and 
sprinkler systems), and vehicle washdowns (totalling approximately 244 kL/day).  

Stormwater runoff within Catchment A is conveyed by open roadside drains to the Main Storage 
Basin via the adjacent sediment retention pond. Four sediment traps are located along the primary 
drain which follows the natural watercourse within the Project area. Treated workshop wastewater is 
collected and treated through triple interceptors. The treated wastewater is then directed to the Main 
Storage Basin via the sediment retention pond.  

The sediment retention pond is approximately 50 m × 20 m, with inflows entering a sediment trap 
at the northern end where coarse material is captured. Accumulated coarse material is periodically 
removed from the SRP as part of ongoing site sediment control and maintenance. 

The Stage 2 Pit is estimated to have a total holding capacity of 1,013,000m3. The pit is excavated in 
a bench/berm configuration from a ground level of about RL 150 m on its western crest to about 
180 m on the eastern side. Based on 1 m contours of the pit shell, the base of the pit is at RL 40, with 
the crest of the access ramp bund at about RL 78 m. Maximum elevation of the pit access road is 
approximately RL 81 to 82 m. As of November 2025, the water level is estimated at about RL 74 m, 
and the pit has a remaining capacity of about 107,000 m3. 

An uncontrolled, grouted, rip-rap-lined spillway is located at the north-west end of the Main Storage 
Basin to provide emergency overflow when water cannot be transferred to the Stage 2 Pit during 
significant rainfall events. The spillway is approximately 15 m long and 10 m wide (6 m at the base) 
and about 1 m deep. The downstream end cascades over a concrete-and-rock embankment 
approximately 5 m high at an approximate slope of 1V:2H.  

An outlet sump is located adjacent to the spillway in a rectangular concrete pit approximately 3.9 m × 
5.5 m, with floor levels around RL 42 m and cover around RL 45.5 m. Flow from the Main Storage 
Basin enters via twin inlet pipes at RL 43 m controlled by knife-gate valves. The pipes converge into 
a single outlet pipe fitted with a flowmeter, with discharge controlled by a pneumatic knife-gate 
valve via telemetry. The outlet discharges approximately at the mid-height of the shared rock 
embankment. A dedicated turbidity mount on the outlet assembly allows water quality (pH and 
turbidity) monitoring. The gate valve has automatic shut-off functionality when set pH or turbidity 
limits are exceeded. Technical design details of the outlet sump are provided as Appendix C. Surface 
water management infrastructure is shown in Figure 3 of Appendix A.  



BORAL RESOURCES (W.A.) LTD BORAL ORANGE GROVE QUARRY 

LICENCE AMENDMENT SUPPORTING DOCUMENT (ATTACHMENT 8) 

Att 8 - Supporting Doc FINAL 2025-12-15.docx 7 

3. Proposed Activities (Attachment 3B)
The Premise currently operates in accordance with Licence L9121/2018/1, which authorises activities 
under Categories 12, 13 and 61A. The Licence amendment does not seek any changes to the existing 
prescribed premises boundary or to the approved design capacity of any prescribed premises 
category. 

As outlined in Section 2.6, as part of the Premise's existing surface water management, stormwater 
and surface water runoff from the Premise's catchments are directed to the Stage 2 Pit and Main 
Storage Basin (MSB), with treated wastewater also directed to the MSB. Water held in the MSB is 
utilised on site for dust suppression (trucks and sprinkler systems), processing, and vehicle 
washdowns. Water is transferred from the MSB to the S2P during winter for storage to prevent 
uncontrolled discharge. The S2P has a maximum storage capacity of about 1,013,000 m3, with about 
107,000 m3 estimated to remain as of November 2025.  

In addition to the current site water storage pressures, there is an approximate annual water surplus 
of approximately 172,670 m3 (MBS 2025, Appendix B). To manage water levels effectively at the Stage 
2 Pit and to mitigate uncontrolled discharges occurring once water storages reach capacity within 
the next 1 to 2 years, Boral is seeking inclusion of the proposed discharge point, as shown in Figure 
3 of Appendix A, on Licence L9121/2018/1.  

Based on the recommendations provided in the site water balance memorandum (MBS 2025, 
Appendix B) Boral proposes controlled discharges of up to 600,000 m³ per annum for an initial two-
year period (1 June 2026 to 31 May 2028). Followed by controlled discharge of up to 200,000 m³ per 
annum beginning 1 June 2028. All discharge is proposed to occur during winter only (1 June to 30 
September).  

Controlled discharge will occur via the existing outlet sump to an unnamed drainage line. 

3.1 Infrastructure and Equipment 
Boral will continue to use the existing Main Storage Basin and the Stage 2 Pit to store water for use 
on site.  

All infrastructure for the proposed controlled discharge is currently constructed. Discharge is 
proposed to occur via the outlet sump with flows entering the shallow open drain. 

Water from the Main Storage Basin will enter the outlet sump via twin inlet pipes controlled by knife-
gate valves. The pipes converge into a single outlet pipe fitted with a flowmeter, with discharge 
controlled by a pneumatic knife-gate valve via telemetry. The outlet discharges approximately at the 
mid-height of a concrete-and-rock embankment. A dedicated turbidity mount on the outlet 
assembly allows pH and turbidity to be monitored in real time. Technical design details of the outlet 
sump are provided as Appendix C. Calibration and maintenance of the pH and turbidity units will be 
completed according to manufacturer specifications with records stored on the site Supervisory 
Control and Data Acquisition (SCAADA) system. 
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4. Emissions, Discharges and Waste (Attachment 6A) 
The proposed amendment will result in discharge of excess water into an un-named ephemeral 
creekline to the west of the premise. The water is mainly stormwater and surface water incident on 
the site with a small volume of treated wastewater from workshops. 

There are three main contaminants that may impact the quality of the water to be discharged: 

• Particulates from quarrying, crushing, screening, washing of product and plant washdown; 

• Hydrocarbons from the plant and mobile equipment; and 

4.1 Control Measures 
To minimise the availability of hydrocarbon waste on site, all products are stored in designated tanks 
and locations that are regularly audited and reviewed. Hydrocarbon storage systems are maintained 
in accordance with manufacturer specifications and risk-based requirements, including routine 
inspections and maintenance. Spill control devices are available on site, with maintenance and 
training provided by a third-party contractor. 

Sampling of water stored in the Main Storage Basin is undertaken monthly for laboratory analysis 
(hydrocarbons, nutrients and physico-chemical parameters, including total suspended solids). 
Sampling will continue to be undertaken at the northern end of the Main Storage Basin. The 
dedicated turbidity mount on the outlet sump assembly allows real time monitoring of turbidity and 
pH, with results recorded on  the site SCAADA system. The gate valve has automatic shut-off 
functionality when specified pH and/or turbidity trigger levels are exceeded. In the event that trigger 
levels are breached, discharge will be halted and the following procedure undertaken: 

• Inspect the outlet sump and discharge point to ensure no uncontrolled discharge is occurring. 

• Confirm the SCAADA alarm status and manually verify turbidity and pH readings using a 
calibrated handheld field meter. 

• Investigate potential causes of the exceedance (e.g. disturbance of settled material, or 
equipment or infrastructure malfunction). 

• Implement corrective actions, such as allowing time for sediment to settle, adjusting site water 
management practices, or repairing faulty equipment or infrastructure. 

• Resume discharge only once monitoring confirms turbidity and pH have returned to within 
approved trigger levels and corrective actions are verified as effective. 

Workshops are equipped with triple interceptors designed to remove any hydrocarbons that may be 
present in stormwater during rain events. These interceptors discharge into the roadside drainage 
network, which then releases water into the sediment retention pond. Hydrocarbon analysis is 
conducted as part of routine water quality monitoring at the Main Storage Basin. 

Given the discharge water management practices in place and disturbed nature of the downstream 
vegetation, monitoring of vegetation health downstream of the discharge point is not deemed 
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necessary. Water discharge will be closely managed to ensure that it meets regulatory standards, 
including regular laboratory analysis suites for hydrocarbons and other potential contaminants.  

Discharge events will align with periods of winter flow (June to October) when base streamflow 
provides dilution within flowing surface water and stormwater runoff in the downstream catchment 
area before discharge to Bickley Brook. Releasing into a baseflow also reduces erosion potential and 
lowers the risk of ecological impacts. As a result, the likelihood of adverse impacts on vegetation is 
minimal, and the existing monitoring and mitigation systems are sufficient to protect the surrounding 
environment.  

Table 2 summarises potential environmental risks associated with discharging the stored water and 
the proposed management controls to mitigate the potential risks. 
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4.2 Receiving Environment 
Baseline ecosystem health of the Canning River has been described in the Department of Water 
(DoW, 2013) Ecosystem health in the Canning River, with the report focusing on the influence of the 
Kent Street Weir (KSW), located roughly 15 km downstream. 

The Canning River ecosystem, particularly near the KSW, supports a range of endemic and native 
species, including freshwater fish, estuarine species, and native crayfish. The system already 
experiences ecological stress from climate change, urban runoff, the spread of invasive species, and 
vegetation clearing (DoW, 2013). 

Historical water quality monitoring results for water samples collected from the Main Storage Basin 
are provided in Appendix D. 

Results for baseline testing of water quality monitoring undertaken as part of the Swan-Canning 
Water Quality Monitoring Project (SCCATCH) in 2019 and 2020 ((DBCA, 2022a); (DBCA, 2023)  for the 
six sites closest to the Premise are presented in Table 3 alongside summarised records for the Main 
Storage Basin. The SCCATCH monitoring point locations are shown in Figure 1 of Appendix A and all 
historical water quality monitoring results for the Main Storage Basin are provided in Appendix D. 

Water within the Main Storage Basin is fresh to marginal, with Electrical Conductivity (EC) ranging 
from 790 to 1,200 µS/cm, which is comparable to other Swan-Canning sites Table 3. 

Historically, Main Storage Basin pH has ranged from 7.9 to 8.3, which is slightly above the ANZG 
(2018) 95% species-protection upper guideline value of pH 8.0. Total Suspended Solids (TSS) typically 
ranges from 10 to 15 mg/L, which is moderately higher than values recorded in Bickley Brook and 
nearby Swan–Canning systems (Table 3). Total Recoverable Hydrocarbon (TRH) concentrations are 
consistently low, with all values below the detection limits of 0.05 mg/L (C10–C14) and 0.2 mg/L 
(C15–C28; C29–C36). 

Average Total Nitrogen and Total Phosphorus concentrations recorded in 2025 at the Main Storage 
Basin (0.63 mg/L and 0.02 mg/L, respectively) are lower than those recorded at Bickley Brook, as well 
as the published long-term target values for Bickley Brook (DWER, 2019). 

Boral’s on-site water testing indicates that most metal and metalloid concentrations are below the 
ANZG 2018 95% freshwater protection values, except for Copper (Cu) and isolated elevated 
measurements of Nickel (Ni) and Zinc (Zn) (Appendix D). However, elevated concentrations of Cu, Ni 
and Zn within the Canning River system have been historically recorded (DoW, 2013).  
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Company: Boral Resources (W.A.) Ltd  Date: 8 December 2025 

Subject: Site Water Balance Report  Project: Orange Grove Quarry 
 

1. Introduction 
Boral Resources (W.A.) Ltd (Boral) operates the Orange Grove Quarry (the Quarry), located 
approximately 20 km southeast of the Perth CBD, at the base of the Darling Scarp, in the City of 
Gosnells. The Quarry was established in 1962 by Swan Quarries and has been managed by Boral since 
1982 supplying Perth and surrounds with construction materials.  

The Quarry operates in accordance with Ministerial Statement 170, issued under Part IV of the 
Environmental Protection Act 1986 (EP Act), along with Licence L9121/2018/1, issued under Part V of 
the EP Act, which authorises activities under Categories 12, 13 and 61A. The Licence includes a 
requirement to report the volume and dates of water overflows from the transfer dam but does not 
include a licenced discharge point. The Licence does not include any other conditions relating to 
management of stormwater. 

To facilitate ongoing operations, Boral requires off-site discharge of excess water. As part of the site's 
existing surface water management, stormwater and surface water runoff from the Quarry's 
catchments are directed to the Stage 2 Pit (S2P) and Main Storage Basin (MSB), with treated 
wastewater also directed to the Main Storage Basin (MSB). Water held in the MSB is utilised on site 
for dust suppression (trucks and sprinkler systems), processing, and vehicle washdowns. Water is 
transferred from the MSB to the S2P during winter for storage to prevent uncontrolled discharge. 
The S2P has a maximum storage capacity of about 1,013,000 m3, with about 107,000 m3 estimated 
to remain as of November 2025.  

An application to amend the Licence to permit discharge of excess water to the environment was 
submitted to DWER on 20 July 2023. As part of the initial Request for Information (RFI), a Site Water 
Balance was developed by SLR Consulting in April 2024 and included in the response to the RFI as a 
supporting document. However, no response was submitted to a subsequent RFI, and the application 
was withdrawn.  

  

 

Martinick Bosch Sell Pty Ltd 
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An administrative amendment to extend the duration of the Licence was approved on 23 June 2025, 
and Boral is now seeking approval for the discharge of excess water at the Quarry. To support the 
new submission, Boral engaged MBS to develop a new Site Water Balance to improve on the previous 
model and to advise on discharge rates with consideration of proposed Licence conditions.  

2. Scope of Works 
The Scope of Works included: 

• Development of a series of Site Water Balance models to assess several scenarios for the 
discharge of excess water from the Quarry.  

• Brief report (memorandum) outlining model results, recommendations on site water 
management and propose licence condition for the discharge rates of excess water to the 
environment. 

3. Site Description 

3.1 Climate 
The closest near-coastal Bureau of Meteorology (BoM) site recording long-term rainfall is Gosnells 
City (Station 9106) operating since 1961. This station is located within 5 km of the Quarry (BoM, 
2025). The mean annual rainfall is 789.8 mm, approximately 55% of which falls in winter (June to 
August). 

February is the hottest month with a mean maximum temperature of 33.0°C and mean minimum of 
18.9°C, and July is the coldest month in terms of mean maximum temperature with a mean maximum 
of 18.6°C and mean minimum temperature of 8.9°C, Chart 1. 

 

Chart 1: Average Daily Climate Data for 2000-2025 (SILO 2025) 
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3.2 Topography 
The Quarry is located on the western edge of the Darling Scarp with the highest elevation of 
approximately 220 mAHD on the east of the premise falling to approximately 45 mAHD at the 
western boundary.  

3.3 Hydrology 

3.3.1 Surface Water 
The Quarry is situated in the lower reaches of the Swan Avon–Canning River catchment, within the 
Middle Canning Surface Water Management Subarea (DWER-042).  

The Bickley Brook catchment divide is located approximately 350 m northeast of the Project. Bickley 
Brook flows east–west approximately 900 m north of the Quarry before turning southwest, passing 
northwest of the site, and discharging to the Canning River about 5 km downstream.  

Surface water is present in seasonal streamlines within valleys surrounding the Quarry. An unnamed 
ephemeral natural flow path enters the Quarry from the eastern bushland, with upstream flows 
directed toward the Stage 2 Pit. Within the Quarry area, the watercourse is conveyed via roadside 
drains to the MSB through sediment traps and the sediment retention pond immediately east of the 
MSB. West of the Premises boundary, the watercourse continues as a shallow open drain. It then 
flows through and parallel to residential properties and the Karinya Equestrian Park as a local drain 
before joining the roadside drain at Staniland Street, which discharges to Bickley Brook at the Tonkin 
Highway open drain, approximately 1.7 km downstream of the Quarry. 

Surface water drainage lines are shown in Figure 1. 

3.3.2 Catchment Characteristics 
Local catchment delineation (described in Section 4.2.2) indicates a total catchment area of 
approximately 206.5 ha. Two sub-catchments intersect the Quarry, identified as Catchments A and B 
as shown in Figure 2 and described in Table 3. These are separated by a north–south-aligned 
ridgeline immediately west of the Stage 2 and Stage 3 pits, which is formed from the pits being 
excavated into the natural slope of the hill. 

Catchment A has a total area of approximately 56.24 ha, approximately 34.83 ha of which is cleared 
land, and drains to the MSB located at the west of the site.  

Catchment B has a total area of approximately 150.25 ha, which drains to the Stage 2 Pit. Catchment 
B is comprised of approximately 28.35 ha of cleared land (Stage 3 Pit area) and approximately 
121.9 ha of natural bushland extending east about 1.5 km. 
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3.3.3 Surface Water Management Infrastructure 
Stormwater runoff within Catchment A is conveyed to the MSB via the adjacent Sediment Retention 
Pond (SRP). This includes stormwater drains with four sediment traps located along the natural 
watercourse within the Quarry. Treated workshop wastewater also reports to the SRP. Water stored 
in the MSB is used for processing and dust suppression. 

The SRP is approximately 50 m × 20 m, with inflows entering a sediment trap at the northern end 
where coarse material is captured. Accumulated coarse material is periodically removed from the 
SRP as part of ongoing site sediment control and maintenance. 

The MSB has an irregular planform and a surface area of approximately 850 m². Its deepest point is 
RL 39.75 m, and the embankment toe is about RL 44.5 m. A freeboard of approximately 0.5 m (RL 
44.0 m) is currently maintained by transferring water to the Stage 2 Pit. 

An uncontrolled, grouted, rip-rap-lined spillway is located at the northwest end of the MSB to provide 
emergency overflow when water cannot be transferred to the Stage 2 Pit during significant rainfall 
events. The downstream end cascades over a concrete and rock embankment approximately 5 m 
high at an approximate slope of 1V:2H. 

An outlet sump is located adjacent to the spillway in a rectangular concrete pit with floor levels 
around RL 42 m and cover around RL 45.5 m. Flow from the MSB enters via twin inlet pipes at RL 
43 m controlled by knife-gate valves. The pipes converge into a single outlet pipe fitted with a 
flowmeter, with discharge controlled by a pneumatic knife-gate valve via telemetry. A dedicated 
turbidity mount on the outlet assembly allows water quality (pH and turbidity) monitoring. The gate 
valve has automatic shut-off functionality when set pH or turbidity limits are exceeded. The outlet 
discharges approximately at the mid-height of the shared rock embankment. 

The Stage 2 Pit is estimated to have a total holding capacity of 1,013,000 m3. The pit is excavated in 
a bench/berm configuration from a ground level of about RL 150 m on its western crest to about 
180 m on the eastern side. Based on 1 m contours of the pit shell, the base of the pit is at RL 40, with 
the crest of the access ramp bund at about RL 78 m. Maximum elevation of the pit access road is 
approximately RL 81 to 82 m. As of November 2025, the water level is estimated at about RL 74 m 
and the pit has a remaining capacity of about 107,000 m3. 

3.3.4 Groundwater 
Based on groundwater mapping data from the Department of Water and Environmental Regulation 
(DWER) (DWER, 2024), the site is located within a zone of undifferentiated Precambrian crystalline 
rocks and laterite over Mesozoic sediments.  

Groundwater is estimated to typically range from approximately 38-78 m below ground level, and as 
deep as 80 m below natural ground level in the Stage 2 Pit area, based on the absence of observed 
groundwater inflows to the pit. 
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• Runoff calculations assume average climatic conditions; however, given modelling was 
completed for a two to five year period, this was considered acceptable. 

• The SRP was not included as a water storage due to uncertainties of the capacity, with dense 
vegetation significantly affecting surveys and the volume occupied by coarse material varying 
over time.  

5. Results 

5.1 Scenario 1 
Scenario 1 model runs for the MSB and S2P were used to estimate the time required for each water 
storage to reach capacity without transferring water between them and, for the MSB, to determine 
the minimum daily discharge volumes required before receiving any water from S2P.  

Scenario 1 models for the MSB and S2P were to provide an understanding of the base case, to 
estimate the time taken for both water storage infrastructure to reach capacity independent of 
transferring water between the two, and in the case for MSB, the volume of water required to be 
discharged on a daily basis once capacity is reached.  

Results are shown in Chart 2 (MSB) and Chart 3 (S2P). The following was inferred from the results: 

• MSB would reach capacity in mid-June 2026 with excess water required to be discharged until 
early-September 2026.  

• Average daily discharge over the modelled winter period (including days with no discharge) 
from MSB is approximately 470 m³/day, with a total discharge volume of about 57,700 m³.  

• On days when discharge occurs, the average discharge rate from MSB is approximately 
1,200 m³/day, with individual days ranging up to about 3,200 m³/day. 

• The S2P has a remaining capacity of approximately 107,000 m3 based on November 2025 water 
levels (RL 74 m) and would reach capacity in July 2027.  

• The average daily S2P excess volume over the modelled 2027 winter period is approximately 
590 m³/day (including days with no excess), with individual days reaching up to about 
3,000 m³/day and totalling about 73,150 m³ for the whole winter period. 
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Chart 2: Scenario 1 - MSB Storage, Inflows and Outflows 

 

Chart 3: Scenario 1 - S2P Storage, Inflows and Outflows 
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5.2 Scenario 2 
The aim of Scenario 2 was to determine the discharge volume needed to keep S2P water levels from 
exceeding post-2025 winter levels (with all excess water transferred to the MSB). In addition, MSB 
water levels must remain at or above the minimum required for site water usage during summer.  

Results are shown in Chart 4. The key findings were: 

• Maintaining minimum MSB water levels would require approximately 244 m³/day transferred 
from S2P to the MSB from January to mid-May, with a total transfer volume of about 32,400 m³. 

• Average daily transfer volume from S2P to the MSB over the 2026 winter period (including days 
with no transfer) is approximately 470 m³/day, with a total transfer volume of about 58,000 m³. 
On days when transfer occurs, the average transfer rate is approximately 815 m³/day, with 
individual days reaching up to about 3,000 m³/day. 

• During winter, average daily discharge from the MSB to the environment is approximately 
1,470 m³/day for 2026 (including days with no discharge). On days when discharge occurs, the 
average discharge rate is approximately 2,105 m3/day (2026), with individual days reaching up 
to about 7,158 m³/day. 

• Discharge of excess water totals approximately 179,000 m³ in 2026.  
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Chart 4: Scenario 2 - Volumes Stored, Transferred and Discharged 
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5.3 Scenario 3 
The aim of Scenario 3 was to lower the water level in S2P by discharging at a constant daily rate from 
the MSB to the environment during winter (1 June to 30 September), while maintaining sufficient 
volume in S2P for continued transfer to the MSB for the remainder of the year to maintain MSB 
maximum freeboard.  

Results are shown as Chart 5 (Scenario 3a) and Chart 6 (Scenario 3b). 

The key findings were: 

• Scenario 3a: with a winter discharge rate of 5,000 m3/day (610,000 m3 per annum), model 
results suggest that: 

− Volumes stored in S2P will be about 480,000 m3 in October 2026 - nearly half of the 
starting volume in November 2025 (906,000 m3). 

− In late September 2027, waters level in S2P will be down to the lowest RL of 41 m and 
transfers from S2P to MSB would cease. S2P will continue to dry until May 2028 with the 
water level reaching less than 40.25 m RL, or an approximate volume of 8,500 m3). 

− There would be a combined total net inflow to S2P and MSB of about 172,671 m3 in 2027, 
indicative of the annual surplus volume under average climatic conditions and reduced 
water levels at S2P.  

• Scenario 3b: A discharge rate of 5,000 m3/day during winter months and 500 m3 from 1 October 
until 31 May (beginning October 2026) was applied to MSB which amounted to a total of 
731,000 m3/yr. This scenario achieved the minimum RL at S2P only seven days earlier than 
Scenario 3a. 
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Chart 5:  Scenario 3a - Volumes Stored, Transferred and Discharged 
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Chart 6: Scenario 3b - Volumes Stored, Transferred and Discharged 
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6. Discussion and Recommendations 
Model results suggest that the site has an approximate annual surplus of 172,670 m3 which equates 
to a daily net excess of 473 m3.  

Based on scenario 1 results (no water transfers between the two storages), S2P would reach capacity 
in July 2027. However, maintaining water in S2P at or below November 2025 levels by transferring 
to the MSB (Scenario 2) would result in uncontrolled discharge from MSB to the environment from 
June through October 2026 at a daily rate of about 1,000 to 1,200 m3. 

Scenario 3 showed that discharging from MSB to the environment at a constant daily rate (limit) of 
5,000 m3 from 1 June to 30 September (610,000 m3 per year) would result in a volume of about 
18,000 m3 remaining in S2P in October 2027 and only about 8,500 m3 remaining by May 2028. 

To facilitate operations at the Quarry continuing and to mitigate uncontrolled discharges occurring 
once water storages are at capacity, management options explored to address the water surplus 
include: 

• Expansion of existing water storages or construction of additional storages. Given the size and 
layout of the Quarry, this is not a feasible option and would not materially increase capacity or 
evaporation to address surplus winter inflows.  

• Offsite reuse, such as dust suppression for other nearby quarry operations or irrigation of local 
government areas. This would require a Licence amendment, evidence of suitable water quality, 
and appropriate controls. Volumes would be limited and insufficient to manage the water 
surplus. 

• Aquifer reinjection. The pits do not intersect groundwater, and no onsite drilling or bore 
construction has been undertaken, leaving limited hydrogeological information. Aquifer 
behaviour under artificial recharge is therefore highly uncertain and would require detailed 
investigations, water quality compatibility assessments, and additional approvals. Given these 
requirements, uncertainties, and timeframes, reinjection is not considered a practical or feasible 
option in the short to medium term. 

• Use of misters or evaporators. These systems are unlikely to be a practical solution as they 
typically achieve modest evaporation rates and serve only to augment natural evaporation 
rather than drive substantial volume reduction. Their effectiveness is particularly limited during 
winter and operating enough units to meaningfully reduce stored water would be impractical. 

Based on the above and the current site infrastructure the most feasible means to manage excess 
site water is discharging to the drainage system west of the Quarry. It is recommended that an annual 
discharge limit of 600,000 m³ for the first two years only (June 2026 to May 2028) be proposed 
(assuming approval is granted prior to June 2026). Following winter 2028, an ongoing annual 
discharge limit of 200,000 m³ would maintain S2P in a dewatered state while providing flexibility for 
higher than average rainfall years, noting that discharge volumes after S2P is dewatered would likely 
be around 140,000 m3 as transfers from S2P to MSB will need to be maintained in summer for site 
water usage.  
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Discharge offsite during winter will provide dilution capacity with inflowing surface water and 
stormwater runoff of the downstream drainage catchment prior to entering Bickley Brook 1.7 km 
downstream. The downstream vegetation is highly disturbed and while the proposed ongoing 
discharge limit (post-2028) is considered unlikely to affect Bickley Brook, discharge volumes 
proposed for the first two winter periods would increase the risk of reduced water quality at Bickley 
Brook. Maintaining effective sediment controls across the site will therefore be essential, particularly 
during these initial two winter periods. As a contingency the outlet sump's gate valve has automatic 
shut-off functionality triggered when pH or turbidity limits are exceeded.  
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Analyte pH EC TDS TSS
TRH C10-

C14
TRH C15-

C28
TRH C29-

C36
Turbidity 

(NTU)
Unit - ųS/cm mg/L mg/L mg/L mg/L mg/L mg/L

ANZECC 95% Fresh 
Water

- - - - - - - -

PE150851 4-Jan-21 8.2 1200 760 14 <0.05 <0.2 <0.2 8.5
PE149503 2-Feb-21 8.6 1200 770 12 <0.05 <0.2 <0.2 4.1
PE152286 6-Feb-21 8.1 1100 670 13 <0.05 <0.2 <0.2 12.0
PE154474 9-Feb-21 8.1 1100 730 20 <0.05 <0.2 <0.2 12.0
PE155913 11-Feb-21 8.2 1000 650 7 <0.05 <0.2 <0.2 5.8
PE151480 5-Mar-21 8.3 1200 770 22 <0.05 <0.2 <0.2 3.7
PE155158 10-Apr-21 8.1 990 650 16 <0.05 <0.2 <0.2 13.0
PE152958 7-May-21 8.1 920 580 35 <0.05 <0.2 <0.2 32.0
PE153830 8-May-21 8.1 980 660 18 <0.05 <0.2 <0.2 9.5
PE156854 12-Jul-21 8.1 1100 730 17 <0.05 <0.2 <0.2 9.5
PE158131 2-Feb-22 8.3 1100 700 22 <0.05 <0.2 <0.2 15.0
PE159010 3-Mar-22 8.1 1100 730 31 <0.05 <0.2 <0.2 24.0
PE159762 6-Apr-22 8.1 1100 780 <5 <0.05 <0.2 <0.2 4.4
PE160233 3-May-22 8.1 1200 750 6 <0.05 <0.2 <0.2 3.5
PE160984 2-Jun-22 8.1 1000 640 9 <0.05 <0.2 <0.2 3.6
PE161699 5-Jul-22 8.1 1100 760 7 <0.05 <0.2 <0.2 6.0
PE162411 3-Aug-22 8.0 800 520 34 <0.05 <0.2 <0.2 40.0
PE163174 1-Sep-22 8.1 1000 710 15 <0.05 <0.2 <0.2 12.0
PE163856 30-Sep-22 8.2 1000 680 <5 <0.05 <0.2 <0.2 3.2
PE157593 1-Nov-22 8.2 1100 760 10 <0.05 <0.2 <0.2 5.6
PE164663 3-Nov-22 8.2 910 570 12 <0.05 <0.2 <0.2 11.0
PE166185 2-Jan-23 8.2 1000 660 8 <0.05 <0.2 <0.2 7.1
PE166815 3-Feb-23 8.4 1000 660 14 <0.05 <0.2 <0.2 9.8
PE167426 3-Apr-23 8.1 1000 670 12 <0.05 <0.2 <0.2 6.5
PE168398 22-May-23 8.2 1100 720 9 <0.05 <0.2 <0.2 4.9
PE169471 12-Jul-23 8.2 1000 700 13 <0.05 <0.2 <0.2 9.5
PE169883 3-Aug-23 8.2 1000 640 9 <0.05 <0.2 <0.2 7.3
PE170740 8-Sep-23 8.1 1000 660 <5 <0.05 <0.2 <0.2 8.8
PE171389 4-Oct-23 8.3 1000 690 11 <0.05 <0.2 <0.2 6.7
PE172116 8-Nov-23 8.2 1100 690 10 <0.05 <0.2 <0.2 7.0
PE174331 28-Feb-24 8.1 1100 710 11 <0.05 <0.2 <0.2 8.4
PE175026 8-Apr-24 7.7 1100 730 11 <0.05 <0.2 <0.2 13.0
PE176832 12-Jul-24 7.9 900 590 13 <0.05 <0.2 <0.2 15.0
PE180100 13-Dec-24 8.3 1000 670 22 <0.05 <0.2 <0.2 29.0

Sample ID



Analyte pH EC TDS TSS Turbidity
TRH >C10-

C16

TRH >C10-
C16 - 

Naphthalene 

TRH >C16-
C34 (F3)

TRH >C34-
C40 (F4)

TRH C10-
C14

TRH C10-
C40

TRH C15-
C28

TRH C29-C36
TRH C6-

C10
TRH C6-C10 -

BTEX (F1)
TRH C6-C9

Unit - ųS/cm mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
ANZECC 95% Fresh 

Water
- - - - - - - - - - - - - - - -

PE181033 3-Feb-25 8.3 1000 690 8 6.7 <0.05 <0.2 <0.2
PE182075 18-Mar-25 8.2 1100 680 14 13 <0.06 <0.06 <0.5 <0.5 <0.05 <0.32 <0.2 <0.2 <0.05 <0.05 <0.04
PE182948 30-Apr-25 8.2 1100 730 12 14 <0.01 <0.01 <0.05 <0.05 <0.01 <0.05 <0.05 <0.05 <0.01
PE184436 16-Jul-25 8.1 950 620 14 14 <0.01 <0.01 <0.05 <0.05 <0.01 <0.05 <0.05 <0.05
PE185296 3-Sep-25 8.1 790 500 17 20 <0.01 <0.01 <0.05 <0.05 <0.01 <0.05 <0.05 <0.05
PE186206 15-Oct-25 8.1 870 550 7 9 <0.01 N/A <0.05 <0.05 <0.01 <0.05 <0.05 <0.05

Analyte Nitrogen
Total 

Kjeldahl 
Nitrogen

Total 
Phosporus

Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc Benzene Ethylbenzene
m/p-

xylene
Naphthalene o-xylene Toluene

Total 
BTEX

Total 
Xylenes

Benzene 
(F0)

Unit mg/L mg/L mg/L µg/L mg/L mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
ANZECC 95% Fresh 

Water
- - - 0.013 0.20 0.001 0.0014 0.0034 0.60 0.011 0.008 0.95 0.080 0.075 0.016 0.35 0.18 - - -

PE181033 3-Feb-25 <0.0005 <0.05 <0.0005 0.0067 <0.0005 <0.05 0.02 0.35
PE182075 18-Mar-25 <0.0005 <0.05 <0.0005 0.0016 <0.0005 <0.05 <0.01 <0.01 <0.0005 <0.0005 <0.001 <0.0005 <0.0005 <0.0005 <0.003 <0.0015 <0.0005
PE182948 30-Apr-25 0.28 0.47 <0.02 <0.0005 <0.05 <0.0005 0.0016 <0.0005 <0.05 <0.01 <0.01
PE184436 16-Jul-25 0.37 0.25 <0.02 <0.0005 <0.05 <0.0005 0.002 <0.0005 <0.05 <0.01 0.005
PE185296 3-Sep-25 1 0.23 <0.02 <0.0005 <0.05 <0.0005 0.0022 <0.0005 <0.05 <0.01 0.002
PE186206 15-Oct-25 0.84 0.26 0.02 <0.0005 <0.05 <0.0005 0.0018 <0.0005 <0.05 <0.01 0.006

Sample ID

Sample ID




