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APPROVAL OF OPERATING STRATEGY 

This Groundwater Operating Strategy details management commitments for Groundwater Licence (GWL) 

##### and any subsequent amendments. 

Name of water licence applicant/licensee: HanRoy Iron Ore Pty Ltd 
 
Name of development project or purpose: Mulga Downs Iron Ore Mine 
 
Legal description and address of land where (a) water is taken, and (b) water is used (if different):  

a) Water Taken:  currently Retention Licence R47/12, with Mining Lease M47/1621 pending. 
b) Water Used:  Mining Lease M47/1621 (pending), Misc Licence L45/380 (pending) 
 
 

“I understand that the commitments given in the attached operating strategy will be a condition of an 

associated water licence if approved and that a breach of a commitment or any licence condition may be 

an infringement of the Rights in Water and Irrigation Act 1914”: 

 

 

 
 
Approved by Department of Water and Environmental Regulation delegated authority: 
 
_____________________________________________   Date: _______________ 
Printed Name:  
Title:   
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PREAMBLE 

HanRoy Iron Ore Projects Pty Ltd (HanRoy) on behalf of Hancock Prospecting Pty Ltd (HPPL) is proposing 

to develop the Mulga Downs Iron Ore Mine (the Project) located approximately 210 km south of Port 

Hedland and 180 km northwest of Newman, in the Pilbara Region of Western Australia.  The Project is 

currently under assessment for Environmental Protection Authority (EPA), Part IV approval. 

The Project encompasses the Murray’s Hill and Mulga East Deposits within the Mulga East tenement 

(currently Retention Licence R47/12, with Mining Lease M47/1621 pending.  A location plan is provided in 

Figure A, showing these tenements.   

The proposed open cut pit footprints, referenced as MDE_LOM_20_F_20240805 (MDE_LOM_20), are shown 

in Figure B, together with the indicative Project layout.  The pit footprints comprise seven mining areas 

(from west to east): Murray’s Hill, Anticline Hill, Fridge West, Fridge Central, Fridge Hill, Horseshoe West 

and Horseshoe Hill.  Approximately 20 of the pits are proposed to extend (to varying depths) below the 

groundwater level and will therefore require dewatering (refer Figure C).  The lowest estimated pit 

elevation is 388 mRL (i.e., ~12 to 16 m below the groundwater level). 

Water supply requirements during the LOM will preferentially be sourced from the dewatering discharge, 

with water treated, if required, to meet operational water quality criteria. As dewatering exceeds water 

demands, excess water will be disposed of by Managed aquifer Recharge (MAR) through re-injection 

within the Study Area.  MAR is proposed on the slopes of the valley (i.e., in, and along strike of, the proposed 

mining areas). Initially, MAR is proposed via re-injection bores, with the potential for repurposing 

dewatering bores and / or in-pit infiltration, once mining of a pit is complete. 

AQ2 was commissioned by HanRoy to prepare this Groundwater Operating Strategy (GWOS) to meet the 

Department of Water and Environmental Regulation (DWER) requirements to support HanRoy’s 5C 

groundwater licence application. HanRoy will be required to comply with the GWOS after 5C licence 

approval by DWER, and with any modifications to the GWOS that are made and approved during the term 

of the licence. 
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2. WATER SOURCE DESCRIPTION 

2.1 Hydrogeology 

Five main hydrogeologic units have been identified as part of the hydrogeologic investigations: 

 Tertiary / Quaternary Cover (comprising Basal “Crete”, CID/Pisolite, Undifferentiated Tertiary and 

Upper Calcrete). 

 Fresh Jeerinah and Marra Mamba Iron Formations. 

 Altered Marra Mamba Iron Formation and West Angela Member. 

 Fresh West Angela Member (Wittenoom Formation). 

 Dolomite of the Wittenoom Formation. 

The conceptual hydrogeological model is summarised in Figure 2.1 and outlined below. 

The Tertiary overburden forms a highly transmissive and continuous aquifer within the valley.  Maximum 

thicknesses up to approximately 60 metres (m) occur in the middle of the valley, thinning on the valley 

slopes.  

The low permeability Jeerinah Formation and unmineralised Marra Mamba Iron Formation form a 

basement aquitard with a minor local fractured aquifer. A highly transmissive and continuous aquifer 

(referred to as “Altered Marra Mamba”) is hosted in the mineralised, fractured and weathered Marra 

Mamba Iron Formation.  The overlying West Angela Member of the Wittenoom Formation forms a 

moderately permeable aquifer unit with localised (discontinuous) zones. These two formations are in 

hydraulic connection.   

Groundwater across the Study Area ranges from fresh (180 mg/L TDS) in the upper reaches of the 

groundwater system, to saline (17,000 mg/L TDS) across the valley area, with salinity profiling data 

confirming saline groundwater originating from the claypans and extending along the valley as well as 

beneath the proposed pit areas. 

Recharge to the groundwater system occurs as diffuse recharge from rainfall events, both on the valley 

flanks where the Marra Mamba outcrops and as infiltration into the Tertiary / Quaternary overburden 

where runoff is focused on the valley floor. 

The water table elevation ranges between approximately 385 metres Reduced Level (mRL) and 420 mRL, 

with groundwater flowing from the topographically higher areas into the valley and then in a north-

westerly direction along the valley.   

In the Mulga East / Malay Well tenement area the depth to groundwater is shallow in the lower lying, valley 

areas at approximately 3 and 5 metres below ground level (mbgl) and increases with elevation, to depths 

of up to 45 mbgl in the more elevated areas (north of the inferred resource areas)  

The derived depth to water in the vicinity of the claypans and channel pools indicate these features are not 

groundwater related and ecohydrological studies to date have found that the vegetation is disconnected 

from the groundwater system under baseline conditions, therefore a reduction in groundwater levels is 

not predicted to impact the terrestrial environment.

Bedrock Units 
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Figure 2.1 Conceptual Hydrogeological Cross-Section Showing Potential Impact of Mining 
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Figure 2.4 Water Distribution Schematic Diagrams 
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3. IDENTIFYING AND MANAGING IMPACTS 

A summary of the Project’s key issues relating to the proposed groundwater abstraction are presented in 

Table 3.1, together with the associated management objectives, measurements and responses. 

If impacts are identified from the monitoring programs (outlined in Section 5), Contingency Plans will be 

activated (as outlined in Section 6). 
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4. OPERATING RULES 

4.1 Dewatering 

Dewatering bores will be operated continuously at abstraction rates that achieve the pit dewatering 

schedules.  Once the proposed dewatering bores (refer Table 2.1) have been installed, pumping capacities 

and annual abstraction rates will be provided for each bore.  Individual bore pumping rates are anticipated 

to range between 30 to 50 L/s, with yields at some bores declining as the aquifer units are dewatered, 

particularly the northernmost bores.  Predicted dewatering rates by mining area, for the current mine plan 

(MDE_LOM_20), are presented in Figure 4.1. 

The individual pit dewatering schedules will be reviewed on a regular basis in conjunction with forecast 

mine plans to ensure alignment between mining and dewatering activities. These reviews may trigger 

adjustments to groundwater abstraction schedules, potentially requiring installation of additional 

dewatering bores and/or commissioning and decommissioning of existing bores / in-pit sumps.  

Forecasts of the dewatering abstraction will be undertaken regularly and checked against both the annual 

allocation limit of 12 GL/a and the mine water demand (to ensure there is sufficient supply). 

The salinity of the dewatering abstraction will be reviewed on a regular basis to identify any increasing 

trends.  If required, ore processing water will be segregated from dust suppression water, with higher 

salinity water used for dust suppression. 

4.2 MAR 

Once the proposed MAR bores (refer Table 2.3) have been installed, injection capacities / annual rates will 

be provided for each bore.  Predicted re-injection rates by mining area, for the current mine plan 

(MDE_LOM_20), are presented in Figure 4.1. 

MAR borefields will be operated for the sole purpose of disposing of surplus mine water.  From an 

operational perspective, re-injection will be prioritised into areas furthest from active dewatering areas 

to reduce re-circulation.  However, in line with HanRoy’s environmental objectives, the distribution of MAR 

and individual bore injection rates will be managed under a general operating rule that aims to mitigate 

detrimental impact to vegetation, resulting from mounding. 

The injection rates will be automated according to real-time water levels at monitoring bores on each MAR 

bore pad and in areas identified as having an increased risk of potential water logging, such that injection 

can be shut-off remotely and automatically if trigger / threshold criteria are reached. 

As above, regular reviews of dewatering and mine planning will be undertaken such that surplus water 

forecasts are reviewed in conjunction with MAR borefield performance / aquifer response. 
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Figure 4.1 Predicted Dewatering and MAR for the Adopted Mine Schedule (reproduced from GWC 2024) 
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5. MONITORING AND REPORTING 

Monitoring to be carried out under the GWOS is described in the sections below and includes recording 

abstraction and injection volumes and measuring groundwater level and quality.  Data obtained from this 

monitoring will be compiled and reported annually in the GMS / GMR (refer Section 1.7) to comply with the 

requirements of the groundwater licence. 

The objective of the monitoring is to collect adequate data to identify: 

 Changes to the groundwater system occurring as a result of the Project. 

 Trends that indicate potential future impacts such that appropriate management actions can be 

implemented in a timely manner. 

5.1 Water Balance Measurements 

A totalising (cumulative) flow meter will be installed at each active dewatering and MAR bore and will be 

recorded monthly.  In addition, flow meters will be installed on key water transfer pipelines / offtakes such 

that monthly water use is recorded and can be categorised (i.e., for ore processing, dust suppression, 

potable use).  As the details of all flow meters are not yet known, this data will be provided to DWER once 

meters have been installed. 

The water meters will be inspected regularly for faults, maintenance will be undertaken as required and 

calibration will be carried out according to the manufacturer’s specifications. Details of any significant 

meter maintenance and replacement will be collated throughout the water year and incorporated into the 

annual monitoring summary. 

5.2 Groundwater Monitoring 

The groundwater monitoring programme outlined below has been designed to collect adequate data to: 

 Monitor groundwater levels in the pit areas in advance of mining, to allow for appropriate management 

actions to maintain dry mining conditions. 

 Identify changes to the hydrogeological system, resulting from groundwater management activities 

(i.e., abstraction and re-injection) during mining. 

 Identify trends, such that potential future impacts can be identified early to allow appropriate 

management actions to be implemented and detrimental impacts mitigated. 

A summary of the proposed groundwater monitoring timing and frequency is provided in Table 5.1.  

Proposed environmental groundwater monitoring bores (i.e., for drawdown extent, increased salinity 

extent and mounding) are shown in Figure 5.1 and tabulated in Table 5.2.  
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5.2.2 Environmental Monitoring Bores 

To monitor and identify changes and trends associated with the environmental issues / risks identified in 

Section 3, specific bores have been nominated to monitor: 

 The extent of groundwater drawdown (refer Table 5.4). 

 The mounding of groundwater (refer Table 5.5). 

 The extent of increases to groundwater salinity (refer Table 5.6). 
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5.3 Trigger Levels  

Provisional trigger and threshold levels relating groundwater level and quality have been documented in 

the Project Water Management Plan (HanRoy 2024) and are subject to approval by the Environmental 

Protection Authority (EPA). 

5.3.1 Abstraction Trigger Levels 

To prevent the exceedance of the GWL annual allocation limit, monthly abstraction volumes will be 

assessed together with mine plans and dewatering forecasts.  In addition, a warning trigger level will be 

set when the cumulative abstraction reaches 80% of the annual allocation limit.  

On any exceedance of a warning dewatering abstraction trigger value, HanRoy will conduct an internal 

review to determine the cause of the warning trigger breach and reassesses dewatering / abstraction 

forecasts. 

5.3.2 Water Level Trigger Values 

Provisional trigger levels for groundwater levels have been developed bespoke to mine development 

progression, modelled hydrogeologic regime responses to dewatering and MAR and available 

ecohydrological data to date.  Provisional bore-specific triggers and monitoring bore locations are 

presented in Table 5.4, Table 5.5 and Figure 5.1. 

5.3.3 Groundwater Quality Trigger Values 

Provisional trigger levels for groundwater salinity concentrations have been developed bespoke to mine 

development progression and modelled hydrogeologic regime responses to dewatering and MAR.  

Provisional bore-specific triggers and monitoring bore locations for assessing the extent of groundwater 

salinity increase resulting from MAR are presented in Table 5.6 and Figure 5.1. 

Additional water quality trigger and threshold values are likely to be adopted upon EPA approval of the 

Project Water Management Plan. 
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6. CONTINGENCY PROGRAMME 

The monitoring outlined in this GWOS and additional monitoring outlined in the Project’s Water 

Management Plan and Subterranean Fauna Monitoring and Management Plan will allow the on-going 

assessment of changes to the groundwater system and early detection of potential adverse impacts. 

In the event that drawdown, mounding or salinity triggers are reached as a result of the Project operations 

and the trends / re-forecasted changes indicate an increased risk of potential adverse impacts, 

contingency actions may include: 

 Adjust the distribution of MAR to mitigate drawdown or reduce mounding. 

 Reduce dewatering rates / modify mine plan to reduce surplus water for MAR. 

In the event that a third party water supply availability is impacted, HanRoy will provide a water supply. 
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7. WATER USE EFFICIENCY  

HanRoy will make every effort to maximise water recycling, minimise water use and effectively manage 

and dispose of surplus water by MAR injection.  

The delivery system for groundwater pumped and reinjected will be designed using best practice methods 

to minimise the likelihood of uncontrolled water loss.  Telemetry and cut-off switches will be used to 

prevent overfilling of containment structures and water tanks whilst visual inspections of bore headworks 

and water pipelines will be carried out routinely to ensure that potential leaks are identified as soon as 

possible and corrected efficiently. 

HanRoy will continually attempt to improve water use efficiency as part of the ongoing water management 

programme. 
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8. SUMMARY OF COMMITMENTS 

As described in this document, HanRoy make the following commitments with respect to managing 

groundwater at the Mulga Downs Project: 

 HanRoy will submit an annual monitoring report (GMS/GMR) to the DWER by the required due date 

(yet to be determined) each year. The report will detail the results of monitoring for the preceding 

water year. 

 As part of the annual reporting and on-going operational assessments, HanRoy will review 

groundwater / aquifer trends.  Should these indicate potentially adverse impacts, HanRoy will 

investigate measures to avoid such impacts, such as reprioritisation / rescheduling of dewatering or 

injection alternative MAR bores or borefields. 

 HanRoy will review the GWOS on an annual basis and revise as required. Major revisions will be 

submitted to the DWER for approval. 

 The total borefield abstraction volume (Dewatering and Water Supply) will not exceed the proposed 

licence allocation of 12 GL/a. If this limit is to be exceeded, prior notification will be made to the DWER 

outlining the reasons for exceedance and assess potential impacts associated with the increased 

abstraction. 

HanRoy will monitor the following: 

 Water Balance Monitoring: 

o Monthly abstraction volumes for individual dewatering and water supply bores. 

o Monthly injection volumes for individual MAR bores. 

o Monthly water use volumes. 

 Production Bore Monitoring (Dewatering, Water Supply and MAR): 

o Monthly water quality sampling for field measurements (pH & EC) at all operational bores. 

o Annual water quality sampling for full laboratory analysis of operational dewatering and water 

bores. 

o Quarterly water quality sampling for full laboratory analysis of operational MAR bores (this may 

be from the MAR transfer pipeline(s) if the same water is going to all MAR bores). 

 Mine Area and MAR Borefield Monitoring: 

o Monthly groundwater levels in designated monitoring bores in active mining areas. 

o Monthly groundwater levels in monitoring bores adjacent to operational MAR bores. 

o Quarterly salinity (EC) profiles in monitoring bores adjacent to operational MAR bores. 

 Drawdown Extent Monitoring Bores: 

o Monthly groundwater levels. 

 Mounding Monitoring Bores: 

o Monthly groundwater levels. 

 Salinity Monitoring Bores: 

o Quarterly salinity (EC) profiles. 

o Bi-annual sampling, field readings and laboratory analysis. 

o Continuous EC measurements via data loggers. 
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