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1. Introduction  
FI Joint Venture Pty Ltd (FIJV) proposes to establish and operate an open cut magnetite iron ore mine 
approximately 250 kilometres (km) east-northeast of Geraldton and 15 km northeast of Yalgoo in the Mid-West 
region of Western Australia (WA) (Figure  10.1). The Yogi Magnetite Mine project will involve open cut mining and 
construction of an iron ore processing plant and associated infrastructure to produce a magnetite concentrate. The 
associated infrastructure includes a slurry pipeline from the mine site to Geraldton port, a return water pipeline, 
and a gas supply pipeline from the Dampier to Bunbury Natural Gas Pipeline. 

The project is currently in the planning stages with a feasibility study, environmental assessment, approvals, land 
access negotiations and tenure agreements all in progress. The mine planning is currently working towards 
construction commencement in 2022 and production of magnetite concentrate by 2024. Based on current mine 
design (August 2021), the pit is likely to extend ~194m below groundwater level in the north of the pit and ~266m 
below groundwater level in the south of the pit. Accordingly dewatering will be an important part of mine planning 
and approvals.  

Groundwater is to be sourced from pit dewatering and bore abstraction. Abstraction bores target a fractured rock 
setting and a palaeovalley setting as summarised by Table 1.1 below. The abstracted water is to be used for site 
operations (ore processing, slurry pipeline, and camp supplies).  

Table 1.1 Groundwater abstraction  

Aquifer Annual abstraction (GL) Details  

Fractured rock aquifer 4 GL 2.4 GL/yr from bores 
1.6 GL/yr from pit dewatering 

Palaeochannel 0.5 GL Bore abstraction only 
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2. Administrative requirements 

2.1 Site groundwater licences 
This Groundwater Operating Strategy (GOS) applies to the two groundwater licences that are to be utilised by site 
operations. The licenses are allocated based on the aquifer that the water is drawn from, with one licence for the 
fractured rock aquifer (dewatering and bore supply) and the other for the paleochannel aquifer (bore supply only). 

It should be noted that the extent of Water Corporations licence for the Yalgoo public water supply overlap with the 
majority of the site mining tenement. However, the extent of the licence is related to Lot extents, with the actual 
Yalgoo Water Reserve, not overlapping any area of the site.  

2.2  Previous investigations of the water source 
Several reports into the hydrogeological conditions of the Project area have previously been completed. These 
include investigations into both the general region and localized to the Project area. The most significant reports 
are listed below:  

– Mid West Minerals Province –Groundwater Resource Appraisal, Department of Water, Hydrogeological 
Record Series, Report No. HG17, August 2006 (including 2011 addendum: HG55) 

– Scope and programme for hydrogeological evaluation Yalgoo Iron Project, Rockwater, December 2007 
– Yalgoo Water Reserve drinking water source protection plan, Yalgoo town water supply, Department of 

Water, Water Resource Protection Series Report WRP 118 June 2010 
– Yogi Project Preliminary Hydrogeology Program Report, SRK, November 2017 
– Desktop hydrogeological review, GHD, September 2018, 
– Hydrogeological investigation report (H3 Report), GHD, March 2021 
– Draft groundwater monitoring program, GHD, June 2021 

The GHD 2021 Hydrogeological Investigation report (H3 report) provides a summary of most of the above reports 
and synthesis the hydrogeological findings of previous investigations.  The report outlines the numerous field 
campaigns undertaken including installation of new groundwater test bores, groundwater monitoring bores, 
groundwater sampling, bore test pumping and groundwater level gauging. The report also provides predictive 
modelling of groundwater behaviour across the site.  

2.3 Person responsible 
The person responsible for the implementation of this operating strategy is shown below as Table 2.1.  

Table 2.1 Person responsible details 

Item Primary contact Secondary contact 

Contact name: Reza Azimi Leon Taylor 

Title: Managing Director Contract Manager 

Address: FIJV 
Level 14, Forrest Centre | 221 St Georges 
Terrace  | Perth, WA 6000 

FIJV 
Level 14, Forrest Centre | 221 St Georges 
Terrace  | Perth, WA 6000 

Telephone direct: +61 894 850 579  +61 429 464 740 

Email: Reza.azimi@fijv.com.au Leon.taylor@fijv.com.au 
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2.4 Reporting 
The annual water year is to be as per the calendar year (1 January to 31 December).  

An annual groundwater report will be provided to DWER within three months of the end of the Annual Water year. 
The report will include the following: 

– An up-to-date schedule of production and monitoring bores 
– Raw monitoring data (volumes, water levels, water quality data 
– An assessment of performance of the utilised aquifers 
– An assessment of the monitoring program 
– Notification of any changes to the water flow meters 
– An assessment on compliance with the conditions/commitments of the groundwater licence and GOS; 
– Any environmental effects of abstraction 
– Operational issues – maintenance, reliability, etc. 
Further details on project reporting are included as Section 6.  

2.5 Review of the GOS 
The GOS will be reviewed annually following the completion of the annual groundwater monitoring report and 
recommendations made as part of this reporting process.  

The GOS will also be updated whenever any changes in groundwater use/demands affect the project.  

A major review of the GOS will be scheduled on a triennial basis.   

Where a review of the GOS identifies any need for change, the DWER will be notified of the intention before the 
strategy is formally updated.  
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3. Water source description 

3.1 Aquifer descriptions 
3.1.1 Fractured Rock Aquifer  
The principal aquifer system in the mining area is the shear zone structure which hosts the BIF resource. The 
structure extends in N-S and NNW-SSE directions for at least 26 km and is primarily composed of schist, BIF and 
dolerite dyke materials. This feature has above average groundwater prospectivity compared to the regional 
fractured rock system, with generally higher permeabilities and storativities. Due to its almost vertical dip, it is likely 
to have vertical to horizontal anisotropy with higher than usually encountered permeabilities along the vertical 
direction. Due to the nature of fractured rock system, a high degree of heterogeneity is expected in terms of 
hydraulic parameters at a local scale.  

The shear zone structure abuts (in the west) a competent, low permeability assemblage of gabbro/amphibolite 
which is more resistant to weathering than other units and expresses as outcropping elevation highs in ridges with 
N-S direction. Granitoid complexes occur to the east of the shear zone. Major drainage channels occur there as 
well (along the eastern part of the shear zone) which encouraged deeper weathering of basement rocks and 
deposition of alluvial materials. 

Under natural conditions the groundwater flowpaths terminate or are redirected into the alluvia of major drainages 
(Salt River system) where they are removed largely by evapotranspiration or form occasional baseflow of short 
duration (GHD 2021a). Groundwater is relatively fresh in bedrock units, including in the mining area. Radiocarbon 
dating suggests fairly old groundwater associated with deeper fracture system (GHD 2021a). In contrast 
radiocarbon dating of the Yalgoo Town water supply bore (3/83) suggest a relatively recent groundwater 
consistent with shallower groundwater conditions (GHD 2021a).  

The study area is considered an effectively closed system in that fluxes between the study area and the 
surrounding areas are considered negligible. An exception is a section at the south-western boundary where minor 
groundwater is expected to leave the catchment in the Salt River alluvium. 

3.1.2 Paleochannel Aquifer 
The Tertiary sediments forming the palaeodrainage systems are poorly documented throughout the mid-west 
region (Johnson, 2006). Palaeovalley aquifers typically have a higher storage capacity and hydraulic conductivity 
than adjacent extensive weathered and fractured basement aquifers, and bores can yield relatively significant 
quantities of water. 

The Moore-Monger palaeovalley is mapped as coinciding with the southern limb of the project tenement. The 
Moore-Monger palaeovalley has had limited investigation. Investigation for the Yogi project of the Moore-Monger 
palaeovalley aquifer identified the aquifer within the project boundary could provide relatively poor groundwater 
potential, with low volumes of saline water found within the lower sand rich profile of the alluvial sequence (GHD 
2021a). 

3.2 Bore summary 
3.2.1 Groundwater abstraction  
The project will utilise production bores for dewatering and water supply purposes. The bores will be located within 
two main hydrogeological settings (as outlined in Section 1 and 2) and are therefore licensed separately. A 
summary of the bore supply network is provided below as Table 3.1 (fractured rock setting) and Table 3.2 
(palaeovalley setting). The tables identify which bores are existing and proposed.  
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Table 3.1 Fractured rock setting - Groundwater abstraction locations (bores and pit) 

ID Type Easting Northing Depth Construction details Status / Comment  

PB04 Existing 
bore 481,040 6,876,439 47 m 

Constructed bore 200 
mm PVC casing, 
screened 23-47 m.  

Existing bore (completed in 
2019) immediately to south 
of pit footprint. 
Recommended for 
replacement deeper bore at 
same locations to support 
dewatering.  

INV01_PB Existing 
bore 477,919 6,881,152 132 m 

Constructed bore 200 
mm PVC casing, 
screened 42-132 m.  

Existing bore (completed in 
2020 ) in far north of 
tenement.  

INV03_PB Existing 
bore 478,010 6,880,024 150 m 

Constructed bore 200 
mm PVC casing, 
screened 66- 150 m 

Existing bore (completed in 
2020 ) north of pit. 

INV08_PB Existing 
bore 482,659* 6,873,470* 150 m 

Constructed bore 200 
mm PVC casing, 
screened 24-150 m.  

Existing bore (completed in 
2020 ) south of pit. 

Pit Pit sumps 480,100 6,877,700 Up to 
230 m 

Dewatering via in-pit 
sumps 

Sump pumps and rates to 
be developed during mine 
progression.  

PB05_Prop Proposed 
bore 479,135 6,879,342 150 m Nominal proposed 200 

mm PVC bore 

Proposed bore, details to be 
confirmed following 
subsequent drilling 
program. 

PB06_Prop Proposed 
bore 481,587 6,875,265 150 m Nominal proposed 200 

mm PVC bore 

Proposed bore, details to be 
confirmed following 
subsequent drilling 
program. 

PB07_Prop Proposed 
bore 483,862 6,871,661 150 m Nominal proposed 200 

mm PVC bore 

Proposed bore, details to be 
confirmed following 
subsequent drilling 
program. 

PB08_Prop Proposed 
bore 483,766 6,866,548 150 m Nominal proposed 200 

mm PVC bore 

Proposed bore, details to be 
confirmed following 
subsequent drilling 
program. 

* Centre of pit coordinates 

Table 3.2 Palaeovalley setting - Groundwater abstraction bores  

ID Type Easting Northing Depth Construction details Status / Comment  

PB01 Existing bore 487,023 6,867,347 73 
Constructed bore 200 
mm PVC casing, 
screened 52-70 m. 

Existing bore (completed in 
2019 ) in far north of 
palaeovalley, south 
tenement.  

PB02 Existing bore 485,605 6,864,630 62 
Constructed bore 200 
mm PVC casing, 
screened 34-52 m. 

Existing bore (completed in 
2019 ) in north of 
palaeovalley, south 
tenement. 

PB09_Prop Proposed 
bore 487,909 6,864,659 70 Nominal proposed 200 

mm PVC bore 

Proposed bore, details to be 
confirmed following 
subsequent drilling program 

PB10_Prop Proposed 
bore 490,065 6,865,811 70 Nominal proposed 200 

mm PVC bore 

Proposed bore, details to be 
confirmed following 
subsequent drilling program 
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3.2.2 Monitoring bores 
The monitoring network utilises 22 currently existing monitoring bores, and requires the installation of an additional 
34 bores. The bore locations are shown on Figure  10.2. Table 3.3 presents the monitoring network bores, with 
easting, northing, RL, depth and screen information. Of the 34 proposed bores, 11 are outside of the FIJV 
tenement package and require consultation with the landowner/landholder to allow completion. Three existing 
bores are on the edge of the pit eastern permitter and may require replacement during pit development.  

The monitoring network includes six bores proximate to the Yalgoo Water Reserve and which would provide an 
early indication of drawdown propagating towards the Yalgoo Town Water Supply bores. As noted in current 
modelling (GHD 2021a), drawdown impacts in the township bores are not predicted due to the hydraulic 
separation between the resource zone and the fractured basalt unit utilised by the Town Water Supply bores. 

Consultation has already commenced with Water Corporation on the location of these bores, with Water 
Corporation requesting six bores at three locations, with the installation of paired deep and shallow bores. The 
proposed monitoring bores will be constructed prior to the commencement of mining activities and within a suitable 
timeframe in order to obtain at least 12 months of baseline groundwater level data pre-mining. Water Corporation 
will be informed when the monitoring bores have been installed and when baseline monitoring commences. See 
bores WR_01S, WR_01D, WR_02S, WR_02D, WR_03S and WR_03D in Table 3.3 for details. 
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Table 3.3 Proposed and existing monitoring locations 

Bore ID Area Easting 
(MGA50) 

Northing  
(MGA50)  

RL 
(mAHD) Comment Existing Within 

Tenement 
Depth 
(mbgl) 

Screened 
(mbgl) 

INV01_MB Water supply 477,905 6,881,154 372.2 Monitoring for INV01_PB Existing Yes 120 48-120 

INV02_MB Water supply 477,752 6,880,328 371.3 Monitoring between INV01 and 03 Existing Yes 120 48-120 

INV03_MB Water supply 478,040 6,880,043 370.3 Monitoring for INV03_PB Existing Yes 150 30-150 

INV08_MB Water supply 482,687 6,873,485 355.3 Monitoring for INV08_PB Existing Yes 120 48-120 

INV12_MB Water supply 477,708 6,881,137 373.0 Monitoring near INV01_PB Existing Yes 150 36-150 

MB_PB01 Water supply 486,983 6,867,438 340.2 Monitoring for PB01 Existing Yes 76 55-73 

MB_PB02 Water supply 485,586 6,864,636 332.9 Monitoring for PB02 Existing Yes 55 35-42 

MB_PB04 Water supply 480,976 6,876,431 361.8 Monitoring for PB04 Existing Yes 54 32-44 

MB_PB05* Water supply 479,133 6,879,353 368.1 Monitoring bore for proposed PB05 Proposed Yes 150 100-150 

MB_PB06* Water supply 481,587 6,875,265 369.5 Monitoring bore for proposed PB06 Proposed Yes 150 100-150 

MB_PB07* Water supply 483,966 6,871,722 349.3 Monitoring bore for proposed PB07 Proposed Yes 150 100-150 

MB_PB08* Water supply 483,752 6,866,472 339.5 Monitoring bore for proposed PB08 Proposed Yes 150 100-150 

MB_PB09* Water supply 487,937 6,864,661 333.2 Monitoring bore for proposed PB09 Proposed Yes 80 40-80 

MB_PB10* Water supply 490,095 6,865,799 337.8 Monitoring bore for proposed PB10 Proposed Yes 80 40-80 

EH01 Pit 480,962 6,877,164 363.3 Pit Perimeter, south east zone 
(weathered zone) Existing Yes 78 5-23 

GT-RC-01 Pit 479,650 6,878,580 366.9 Pit Perimeter, north east zone 
(weathered zone)** Existing Yes 68 20-62 

GT-RC-02 Pit 480,210 6,878,060 367.0 Pit Perimeter, central east zone 
(weathered zone)** Existing Yes 58 18-58 

GT-RC-03 Pit 480,604 6,877,634 364.6 Pit Perimeter, central east zone 
(weathered zone)** Existing Yes 34 10-34 

INV04_MB Pit 479,139 6,878,803 370.1 Pit Perimeter, north zone Existing Yes 120 60-120 

MB20_A Pit 479,544 6,877,399 383.0 Pit Perimeter, central west zone Existing Yes 90 36-90 

MB20_B Pit 480,156 6,876,889 374.6 Pit Perimeter, south west zone Existing Yes 90 48-90 

MB_P01* Pit 479,583 6,877,824 379.7 Pit Perimeter, north west zone Proposed Yes 200 50-200 

MB_P02* Pit 480,094 6,877,341 378.4 Pit Perimeter, south west zone Proposed Yes 200 50-200 
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Bore ID Area Easting 
(MGA50) 

Northing  
(MGA50)  

RL 
(mAHD) Comment Existing Within 

Tenement 
Depth 
(mbgl) 

Screened 
(mbgl) 

MB_OP01* Operations 481,055 6,881,787 380.7 Operations area near workshops and 
processing plant Proposed Yes 50 20-50 

MB_TS01* Tailings 488,251 6,877,537 367.743 Tailings, north east  Proposed Yes 50 20-50 

MB_TS02* Tailings 488,245 6,875,293 364.328 Tailings, east Proposed Yes 50 20-50 

MB_TS03* Tailings 488,181 6,873,454 360.234 Tailings, south east Proposed Yes 50 20-50 

MB_TS04* Tailings 487,196 6,873,518 361.304 Tailings, north west Proposed Yes 50 20-50 

MB_TS05* Tailings 487,178 6,875,275 365.208 Tailings, east Proposed Yes 50 20-50 

MB_TS06* Tailings 487,167 6,877,519 369.281 Tailings, north west Proposed Yes 50 20-50 

MB_W01* WRF 481,929 6,879,700 369.4 Waste Rock facility north east Proposed Yes 50 20-50 

MB_W02* WRF 480,591 6,879,577 368.8 Waste Rock facility north west Proposed Yes 50 20-50 

MB_W03* WRF 482,153 6,878,652 366.4 Waste Rock facility east Proposed Yes 50 20-50 

MB_W04* WRF 480,451 6,878,488 364.4 Waste Rock facility south west Proposed Yes 50 20-50 

MB_W05* WRF 481,365 6,877,421 363.6 Waste Rock facility south Proposed Yes 50 20-50 

INV07_MB Regional 482,149 6,874,696 364.7 Southern area, within BIF aquifer 
zone Existing Yes 120 54-120 

INV10_MB Regional 482,686 6,872,635 358.4 Southern area, adjacent to BIF 
aquifer zone 

Existing Yes 120 30-132 

INV11_MB Regional 483,731 6,870,692 355.9 Far southern area, within BIF aquifer 
zone 

Existing Yes 150 36-150 

MB_Drilllers 
Bore 

Regional 476,536 6,879,675 376.9 North west, outside of tenements Existing No 69 unknown 

MB_GeoBor
e 

Regional 478,320 6,879,518 373.9 Northern area, adjacent to BIF 
aquifer zone 

Existing Yes 73 unknown 

MB20_C Regional 479,234 6,876,731 375.0 Western area, tenement boundary Existing Yes 90 34-90 

MB20_D Regional 478,239 6,877,949 378.6 Western area, tenement boundary Existing Yes 90 42-90 

MB_R01* Regional 477,235 6,884,450 379.7 North outside of tenements, 
potentially within extension of BIF 
aquifer zone 

Proposed 
No 90 30-90 

MB_R02* Regional 480,486 6,883,246 385.9 North boundary of tenements, 
adjacent to power station 

Proposed Yes 90 30-90 

MB_R03* Regional 486,797 6,882,358 391.9 North east boundary of tenements Proposed Yes 90 30-91 
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Bore ID Area Easting 
(MGA50) 

Northing  
(MGA50)  

RL 
(mAHD) Comment Existing Within 

Tenement 
Depth 
(mbgl) 

Screened 
(mbgl) 

MB_R04* Regional 484,791 6,876,157 363.9 Central area Proposed Yes 90 30-92 

MB_R07* Regional 480,744 6,870,144 376.4 South west outside of tenements Proposed No 90 30-93 

MB_R08* Regional 480,765 6,865,167 334.2 South west outside of tenements Proposed No 90 30-94 

MB_R09* Regional 490,909 6,862,924 329.3 South outside of tenements Proposed No 90 30-95 

MB_R10* Regional 485,674 6,862,610 328.9 South outside of tenements Proposed No 90 30-90 

WR_02S* Regional 475,212 6,873,334 385.1 Yalgoo Water Reserve WC Borefield Proposed No 25 10-25 

WR_02D* Regional 475,212 6,873,334 385.1 Yalgoo Water Reserve WC Borefield Proposed No 150 50-150 

WR_01S* Regional 478,081 6,874,838 373.7 Yalgoo Water Reserve WC Borefield Proposed No 25 10-25 

WR_01D* Regional 478,081 6,874,838 373.7 Yalgoo Water Reserve WC Borefield Proposed No 150 50-150 

WR_03S* Regional 476,958 6,876,106 352.9 Yalgoo Water Reserve WC Borefield Proposed No 5 10-25 

WR_03D* Regional 476,958 6,876,106 352.9 Yalgoo Water Reserve WC Borefield Proposed No 150 50-150 

* Proposed bore details may change upon drilling including bore ID, location, depth and screened section.  

** These bores are marginally inside of current pit footprint, so will likely need replacing during pit development  
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4. Identifying and managing impacts 
The following sections outline the provisions that will be implemented to ensure environmental outcomes are met 
during implementation of the Project. Table 4.1 provides a summary of potential issues, triggers, contingency 
actions and monitoring requirements. These concepts are further addressed in the sections on monitoring  and 
reporting (refer to Section 6). 

Table 4.1 Summary of potential issues, triggers, contingency actions and monitoring requirements  

Issue Management objective Measurement Management response 

Impacts on other 
groundwater users (i.e. 
licenced and 
unlicenced abstraction) 

Abstraction must not 
impact on other 
groundwater users 
including: 
Licensed groundwater 
users, 
Unlicensed users – i.e. 
stock bores 
GDE’s 

Groundwater measured 
at defined monitoring 
locations (refer to 
Table 3.3). 
Measurements to include 
groundwater levels 
measuring (continuous 
measurement and 
manual measurement), 
and groundwater quality 
sampling/measurement 

Determine if changes observed in 
groundwater levels and/or groundwater 
quality are comparable to baseline 
sampling results.  
Review groundwater level/quality 
change response in other bores to 
assess possibly wider/regional response 
i.e. climate or non-mining related.   
Increase frequency of monitoring.  
Investigate/identify reason for change 
and if direct correlation to 
construction/operational activities or 
natural variation and review 
management measures with adaptive 
response.  
Assess impacts during annual review 
and if necessary, reduce abstraction for 
nearest production bores, and notify 
DWER of extent of decline. 
Where an impact is identified, notify 
DWER of the nature of impacts and, 
where appropriate, present a remedial 
action plan and a means of assessing its 
effectiveness. This will need to include 
providing an alternative water supply to 
any utilised pastoral bores/wells that are 
impacted by the operations.  
Abstraction rate to be reduced if 
groundwater levels in monitoring and 
production bores are reduced below a 
trigger level.  
Where there are significant changes in 
data, check QA/QC data to ensure 
reliability. Retake water levels/samples 
to ensure level is correct.  

Ensuring a reliable 
project water supply  

Abstraction should be 
within sustainable limits 
of the aquifer and not 
cause significant 
reduction in water 
levels/aquifer storage 

Flow measurement from 
abstraction bores and pit 
dewatering. Flow rates 
not to exceed specified 
volume (TBC for each 
bore). 
Water supply rates and 
dewatering volumes 
should be incorporated in 
an operational water 
balance. 

If a monthly over-abstraction is noted, 
ensure abstraction for subsequent 
months is reduced. This will ensure 
abstraction above total licensed volume 
does not occur.  
Abstraction rate to be reduced if 
groundwater levels in monitoring and 
production bores are reduced below a 
trigger level.  
Refine and further develop water use 
efficiency programme.  
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5. Operating rules 
The overarching operating rules are that groundwater abstraction will not exceed the licensed volume AND will not 
impact other groundwater users.  

For bores already completed, the pumping capacity is based on the analysis of pumping tests and subsequent 
groundwater modelling for the bores. The supply rate has been selected to provide a rate that is sustainable for 
the bore. However, due to the nature of fractured rock bores, some caution is needed when predicting long term 
supply.  

Table 5.1 Water supply bores – preliminary operating rules 

Bore ID Easting Northing Nominal 
pumping 
capacity 
(L/s) 

Proposed 
abstraction 
(kL/year) 

Operating 
protocol 

Abstraction strategy 

Fractured rock bores – Completed bores 

PB04 481,040 6,876,439 10 315,360 Bores used for 
water supply, 
also contribute 
to dewatering 
effort.  

Conservative pumping rates 
applied to provide longevity of 
supply. Bore to pumped 
continuously to meet demand 
requirements (i.e. water 
pumped to water circuit) 

INV01_PB 477,919 6,881,152 15 473,040 

INV03_PB 478,010 6,880,024 5 157,680 

INV08_PB 482,659 6,873,470 15 473,040 

Fractured rock bores – Proposed bores 

PB05_Prop 479,135 6,879,342 10  315,360  Bores used for 
water supply, 
also contribute 
to dewatering 
effort. 

Will need to be determined 
after bore completion and 
testing. PB06_Prop 481,587 6,875,265 5  157,680  

PB07_Prop 483,862 6,871,661 5  157,680  

PB08_Prop 483,766 6,866,548 10  315,360  

Palaeovalley bores – Completed bores 

PB01 486,988 6,867,409 3 94,608 Bores used for 
water supply 
only.  

Conservative pumping rates 
applied to provide longevity of 
supply. Bore to pumped 
continuously to meet demand 
requirements (i.e. water 
pumped to water circuit) 

PB02 485,597 6,864,634 

3 94,608 

Palaeovalley bores – Proposed bores 

PB09_Prop 487,909 6,864,659 5 157,680 Bores used for 
water supply 
only. 

Will need to be determined 
after bore completion and 
testing. PB10_Prop 490,065 6,865,811 5 157,680 
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6. Monitoring and reporting 

6.1 Monitoring requirements 
The purpose of a groundwater monitoring program is to; 

– establish baseline groundwater quality and levels, 
– provide a means to validate the outcome of the numerical model, 
– detect groundwater levels and quality changes, and  
– prevent any adverse effects on nearby water users.  
The monitoring program will specifically target those receptors that have the potential to be impacted by 
groundwater abstraction across the project. Key receptors are: 
– Licensed groundwater users – specifically the Yalgoo Town Water Supply; and 
– Stock bores 

Additionally, the ongoing monitoring program will be required for operational areas that have the potential to 
impact on groundwater levels and quality. The spatial and operational areas requiring ongoing monitoring are:  

– Water supply and dewatering bores 
– Site boundary and regional areas, specifically areas between mine site and Yalgoo Town Water Supply 
– Waste Rock Facility 
– Tailings Facilities 
– Operational areas - general  
The monitoring schedule is summarised in the below tables. Monitoring for the existing and proposed water supply 
locations (production bores and pits) is summarised in Table 6.2. It should be noted that each production bore 
has/will have an associated monitoring bore located adjacent to it. As noted within the table, groundwater levels 
and field samples will be taken from the monitoring bore, which are more representative of aquifer conditions than 
the active supply bores.  
Table 6.3 presents the schedule for the monitoring bores that are located within the operational areas noted above 
such as the Waste Rock Facility and Tailings Facility. Table 6.4 includes those bores outside of operational areas 
that are more representative of regional conditions. Importantly this includes the bores located within the Yalgoo 
Water Reserve.  

Table 6.1 Monitoring schedule - Rainfall 

Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

Rainfall  Installation of a pluviometer at the 
mine site 

Monthly rainfall Within mining tenement 

 

Table 6.2 Monitoring schedule – Production bores and their associated monitoring bores 

Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

Abstraction rate DWER approved water meter (e.g. 
digital continuous recordings) 

Monthly flow meter readings. 
Where continuous recordings 
taken then data summarised 
monthly and provided to DWER 
digitally.  

All production bores and in-pit 
sumps: 
Fractured rock: 
Pit sumps 
PB04 
INV01_PB 
INV03_PB 
INV08_PB 
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Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

PB05_Prop 
PB06_Prop 
PB07_Prop 
PB08_Prop 
Palaeovalley: 
PB01 
PB02 
PB09_Prop 
PB10_Prop 

Groundwater 
level 

Manual dipped levels Quarterly  INV01_MB 
INV08_MB 
MB_PB01 
MB_PB02 
MB_PB04 
INV03_MB 
MB_PB05 
MB_PB06 
MB_PB07 
MB_PB08 
MB_PB09 
MB_PB10 

Continuous logger data Downloaded quarterly All monitoring bore locations 
as above 

Groundwater 
quality 1 

Field tests and comprehensive 
laboratory analysis 

Quarterly All monitoring bore locations 
as above 

 

Table 6.3 Monitoring schedule – Site based monitoring bores  

Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

Groundwater 
level 

Manual dipped levels Monthly GT-RC-01 
GT-RC-03 
MB20_A 
MB20_B 
MB_W04 
MB_W05 
INV04_MB 
MB_P01 
MB_P02 

Manual dipped levels Quarterly  EH01 
GT-RC-02 
INV02_MB 
MB_OP01 
MB_TS01 
MB_TS02 
MB_TS03 
MB_TS04 
MB_TS05 
MB_TS06 
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Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

MB_W01 
MB_W02 
MB_W03 
INV12_MB 

Continuous logger data Downloaded quarterly INV12_MB 

Groundwater 
quality 1 

Field tests – pH and EC Quarterly INV04_MB 
MB_P01 
MB_P02 
EH01 
GT-RC-02 
INV02_MB 
MB_OP01 
MB_TS01 
MB_TS02 
MB_TS03 
MB_TS04 
MB_TS05 
MB_TS06 
MB_W01 
MB_W02 
MB_W03 
INV12_MB  

Comprehensive laboratory analysis Quarterly GT-RC-01 
GT-RC-03 
MB20_A 
MB20_B 
MB_W04 
MB_W05 

 

Table 6.4 Monitoring schedule – Regional monitoring bores* 

Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

Groundwater 
level 

Manual dipped levels Monthly MB20_D 
WR_01S&D 
WR_02S&D 
WR_03S&D 

Manual dipped levels Quarterly  INV07_MB 
INV10_MB 
MB_Drilllers Bore 
MB_GeoBore 
MB_R01 
MB_R02 
MB_R03 
MB_R04 
MB_R07 
MB_R08 
MB_R09 
MB_R10 



 
 

FIJV  | Yogi-Magnetite Project 15 
 

Monitoring 
parameters 

Monitoring methodology Monitoring frequency Monitoring locations  

INV11_MB 
MB20_C 

Continuous logger data Downloaded quarterly INV11_MB 
MB20_C 
WR_01S&D 
WR_02S&D 
WR_03S&D 

Groundwater 
quality 1 

Field tests – pH and EC Monthly WR_01S&D 
WR_02S&D 
WR_03S&D 

Field tests – pH and EC Quarterly INV07_MB 
INV10_MB 
MB_Drilllers Bore 
MB_GeoBore 
MB_R01 
MB_R02 
MB_R03 
MB_R04 
MB_R07 
MB_R08 
MB_R09 
MB_R10 
INV11_MB 
MB20_C 

Comprehensive laboratory analysis Quarterly WR_01S&D 
WR_02S&D 
WR_03S&D 
MB20_D 

1. Groundwater quality samples will be taken in accordance with the Australian Standard for groundwater 
sampling (AS 5667.11:1998). For the abstraction bores, samples will be taken from a release point at the 
bore-headworks. For the monitoring bores, samples will be taken through use of submersible pumps (after 
purging has occurred). Comprehensive analysis to include: Ions, Ca, Fe, K, Mn, Na, Cl, Sulfate, Nutrients, 
TN, TKN, NO3, NO4, NOx, TP. Physical parameters to include: Alkalinity, bicarbonate, carbonate, pH, 
conductivity, TDS and ionic balance.  

6.2 Baseline monitoring 
Baseline monitoring commenced in March 2021. The monitoring has included the following: 

– Seasonal (6-monthly) recording of groundwater levels in all existing monitoring bores.  
– Recording of continuous groundwater level data at 6 locations though use of groundwater level data loggers 

(hourly readings).  
– Groundwater sampling for a comprehensive laboratory suite (as per note 1 above) on a spatially 

representative selection of 10 monitoring bores.  
As new bores become available, they will be included in the baseline monitoring program.  
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6.3 Trigger levels 
Baseline data will include monitoring for at least an annual period, including in areas within and distant to the 
dewatering impact. Trigger values presented in this document may be reviewed, revised and updated as this 
background data for the trigger value becomes available. Trigger values are to be reviewed during each triennial 
review.  

The monitoring locations for initial trigger levels, and the potential adopted triggers values are presented in 
Table 6.5 below. The bores are selected to be those existing and proposed bores that are within the predicted 
drawdown influence from dewatering/abstraction and locations proximate to the Yalgoo water reserve. The trigger 
values are essentially more than 1 m deviation (i.e. potentially beyond the seasonal range) below the modelled 
drawdown, which is predicted to be less than 1 m during the first 5 years at the nominated bores. 

Baseline levels for each bore will be determined following a review of their groundwater level monitoring data from 
the pre-dewatering period i.e. assessing their seasonal range before they could be affected by site activities. Once 
the baseline data has been collected and analysed the triggers levels will be reviewed and potentially updated. It 
should be noted that the current modelling is based on a provisional dewatering and water supply schedule. This 
in turn directly relates to the predicted drawdown. As the dewatering and water supply scheme progresses, the 
model will need to be updated and therefore the modelled drawdown and triggers could be subject to change.  

Table 6.5 Groundwater Trigger Levels 

* Trigger level drawdown is additional groundwater level decline over and above seasonal variation for the bore. 
This will include an assessment of the bore’s seasonality and comparison to regional bores beyond the possible 
influence of mine site activities. 

   

Monitoring 
bore 

Purpose Trigger Value* Trigger value for years 1 to 5 of operations* 

Bores on edge of tenement 

MB20_C To assess 
local impacts 
from operation 
of the Project 
. 

Adopt groundwater level 
trigger of 1 m more than the 
baseline data (if no 
drawdown is predicted), or 
1 m more than the predicted 
drawdown at years end 

One metre more than seasonal baseline minimum 

MB20_D One metre more than seasonal baseline minimum 

Bores outside of tenement or outside of operational area 

MB_R01 To assess 
regional 
impacts  
. 

Adopt groundwater level 
trigger of 1 m more than the 
baseline data (if no 
drawdown is predicted), or 
1 m more than the predicted 
drawdown at years end 

One metre more than seasonal baseline minimum 

MB_R02 One metre more than seasonal baseline minimum 

MB_R04 One metre more than seasonal baseline minimum 

MB_R09 One metre more than seasonal baseline minimum 

MB_R10 One metre more than seasonal baseline minimum 

WR_02S To assess 
impacts on 
Yalgoo Town 
Water Supply 
Borefield 

Adopt groundwater level 
trigger of 1 m more than the 
baseline data (if no 
drawdown is predicted), or 
1 m more than the predicted 
drawdown at years end 

One metre more than seasonal baseline minimum 

WR_02D One metre more than seasonal baseline minimum 

WR_01S One metre more than seasonal baseline minimum 

WR_01D One metre more than seasonal baseline minimum 

WR_03S One metre more than seasonal baseline minimum 

WR_03D One metre more than seasonal baseline minimum 
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7. Contingency program 
A contingency program is required to plan for “what-if?” scenarios that may arise during operations. This will 
endeavour to prevent breaches of licence conditions.  Table 7.1 summaries the contingency program.  

Table 7.1 Contingency plan 

Issue Trigger Contingency plan 

Over abstraction  Water metering indicates water use 
greater than monthly plan. 

When a monthly over-abstraction is noted, ensure 
abstraction for subsequent months is reduced. This will 
ensure abstraction above total licensed volume does 
not occur. 
Notify DWER of the over-abstraction.  

Impact on other 
groundwater users – 
stock bores 

Groundwater level decline to levels 
making stock bores inoperable.  

Modelling indicates that drawdown will occur for two 
existing stock bores within tenement (Wadgingarra 
Well and Cattle Well), and two bores outside of the 
tenement (Lazy Well and Ram Well). Agreements will 
be put in place with the pastoralists who utilise these 
water supply points to provide an alternative water 
supply should the groundwater levels reduce to levels 
making the bores inoperable. For example, alternative 
water supply shall be from off-takes from the mine site 
water circuit, or water deliveries from site potable 
water storages.  

Groundwater level 
decline 

Trigger level bores: A trend is noted 
where groundwater levels have 
declined below trigger levels for key 
monitoring bores (refer to Table 6.5)  
Other bores (i.e. bores outside of 
predicted drawdown footprint): A trend 
is noted where groundwater levels have 
declined below the historical range for 
bores. 

Retake water levels (QA/QC) to ensure level is correct.  
Determine if changes observed are comparable to 
baseline sampling results.  
Increase frequency of monitoring to fortnightly.  
Investigate/identify reason for change and if direct 
correlation to construction/ operational activities or 
natural variation and review management measures 
with adaptive response. 
Assess impacts during annual review and if necessary, 
reduce abstraction for nearest production bores, and 
notify DWER and Water Corporation of extent of 
decline.  

Groundwater quality 
deterioration 

Groundwater quality becomes unfit for 
purpose / significant change is noted 
from monitoring data.  

Investigate cause of water quality change.  
Notify DWER of the nature of impacts and, where 
appropriate, present a remedial action plan and a 
means of assessing its effectiveness.  

Operating strategy / 
licence non-
compliance 

Monitoring or reporting is not 
undertaken in accordance with the 
methods or frequency prescribed in the 
GOS.  

Notify DWER of the non-compliance issue.  
Where monitoring has been missed, provide reasons 
for omission and develop ways to reduce future 
omissions.  

 

  



 
 

FIJV  | Yogi-Magnetite Project 18 
 

8. Water use efficiency  
A key component of the water balance will be to reduce water use where possible through integration of water 
efficiency measures. A summary of water efficiency measures will include the following: 

– Moisture levels for slurry pipeline kept to as low levels as is practical. 
– The ore concentrate will be dewatered at Geraldton Port and recycled water will be returned to the Mine site 

processing plant via the pipeline for reuse in the processing circuit. 
– In order to reduce water usage, the project will have a dry stacked tailing facility where a dewatering filter 

press will be utilised to filter out moisture from tailings and returned moisture/water to be returned to the 
processing plant as recycled water.  

– Water is generally re-used during the processing circuit as far as possible. 
– Water efficiently measures to be employed for camp services (potable water component). 
– Reject RO water from camp where possible to be utilised within the processing circuit or transferred to a 

turkey nest and used for dust suppression.  
– Pipelines and infrastructure are to be checked to ensure there are no damage/leaks.  
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9. Summary list of commitments 
Table 9.1 FIJV Commitments  

 

  

Commitment Due Date 

Submit to Water Online total annual abstraction volumes for the water year (1 January 
to 31 December ) within 30 days of the end of the water year 

January 31 each year 
commencing 2023 

Submit to the Department of Water & Environmental Regulation Geraldton office a 
Groundwater Monitoring Summary every year commencing 2023 (except in a year 
when a Groundwater Monitoring Review is due) 

By 31 March each year 
commencing 2023 

Submit to the Department of Water & Environmental Regulation Geraldton office a 
Groundwater Monitoring Review every three years commencing 2026 

By 31 March each year 
commencing 2026 

Reports will be prepared in accordance with Operational policy 5.12 ‘Hydrogeological 
reporting associated with a groundwater 
well licence’ 

Ongoing 

Reports will include details of any missing data and what action will be taken to rectify 
the situation 

Ongoing 

Monitoring as specified in Section 6 (Table 6.1 to Table 6.4) of this operating strategy 
will be undertaken 

Ongoing 

If a groundwater level trigger is breached the contingency actions described in 
Section 7 of this operating strategy will be undertaken. 

Ongoing 

Additional monitoring bores listed in Table 3.3 will be constructed 12 months prior to 
commencement of pit dewatering. The Yalgoo Town Water supply monitoring bores 
will be installed as a priority subject to land access agreements. The bores will be 
completed within 6 months of land access agreements.  

Within 12 months of the licence 
issue date. 

A minimum of 12 months baseline monitoring of the Yalgoo Town Water supply 
monitoring bores will be collected before abstraction for pit dewatering commences 

NA 
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10. Associated Maps 
Figure  10.1 Site location  and key features 

Figure  10.2 Monitoring locations – North (Figure 10.2A)  & South (Figure 10.2B) 
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