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DCCEEW – General comments in response to Sections 1.0 – 1.5 
The department and the proponent have agreed that habitat types for the proposed action are to be described as critical habitat or supporting habitat only. All terminology stated as critical supporting habitat will be described as supporting habitat. 

The department notes the workshop held on 13 November 2023 to discuss categorisation and definition of habitat types. Where descriptions below maintain the department’s position on home ranges prior to the 13 November 2023 discussion, the department welcomes 
further discussions to resolve outstanding items. 

Ghost Bats 
• All Gorge/gully and Debris Slopes/Rocky Outcrop is considered critical habitat for the Ghost Bat (GB).
• All critical foraging (supporting) habitat (major and minor Creekline habitats and Plains (combined Alluvial, Colluvial and Hardpan Plain habitats) is considered critical habitat for the GB when within 12 km of any of the following a:

o category 2 GB roost
o category 2 GB roost within an apartment block
o category 3 GB roost within an apartment block.

• Any critical habitat for the GB that will be cleared should be offset at the critical rates.
• All other supporting habitat (major and minor Creekline habitats and Plains (combined Alluvial, Colluvial and Hardpan Plain) outside of the 12 km that will be cleared should be offset at the supporting rates.

Pilbara Leaf-nosed Bat 
• All Gorge/gully and Debris Slopes/Rocky Outcrop is considered critical habitat for the Pilbara Leaf-nosed Bat (PLNB)
• All critical foraging (supporting) habitat (major and minor Creekline habitats and Plains (combined Alluvial, Colluvial and Hardpan Plain habitats) is considered critical habitat for the PLNB when within 20 km of any of the following a:

o isolated category 2 roosts
o a category 2 PLNB roost within an apartment block
o a category 3 PLNB roost within an apartment block.

• Any critical habitat that will be cleared should be offset at the critical rates.
• All other supporting habitat (major and minor Creekline habitats and Plains (combined Alluvial, Colluvial and Hardpan Plain) outside of the 20 km that will be cleared should be offset at the supporting rates.

Northern Quoll and Pilbara Olive Python 
• All Gorge/gully and Debris Slope/Rocky Outcrop habitat is considered potential denning and shelter habitat for the Northern Quoll and Pilbara Olive Python.
• Any Gorge/gully and Debris Slopes/Rocky Outcrop that will be cleared should be offset at the critical rates.
• All critical foraging (supporting) habitat (major and minor Creeklines, combined Alluvial, Colluvial and Hardpan Plain habitats) within the DE and within 1 km of a known record that will be cleared should be offset at the supporting rate.
• All other supporting habitat (major and minor Creekline habitats and Plains (combined Alluvial, Colluvial and Hardpan Plain), outside of the 1 km that will be cleared should be offset at the supporting rates.

MNES fauna species home ranges defined as: 
• Northern Quoll – 1 km from known record within the Development Envelope
• Pilbara Leaf-nosed Bat – 20 km from Category 1, 2 and 3 roosts, within the Development Envelope
• Ghost Bat – 12 km from Category 1 and 2 roosts, within the Development Envelope
• Pilbara Olive Python – 1 km from a known record, within the Development Envelope

The above descriptions of species habitat and home ranges align with current projects in the Pilbara region of WA and departmental policy. 

4.6  Proponent Response to DCCEEW Comments Received December 2023 
The Proponent provides the below responses to DCCEEW comments received on 22 December 2023.  On 12 February 2024, DCCEEW confirmed they do not expect further responses to the full suite of comments provided in December 2023; 
however, for completeness, the Proponent has provided responses below to demonstrate how the comments have been addressed in the workshop presentations held in October 2023 and additional information provided.  

Note: Table and comment numbering has remained as per documents received from DCCEEW for consistency.  
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Table 1 - DCCEEW Review of draft Environmental Review Document 

No. (as 
per 
original 
comment 
set) 

Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

 Executive Summary 

1. Page xxxiv – 
Key 
Environmental 
Factor 

Please clarify that different offset rates are used for 
the Commonwealth and Western Australian 
Government (Pilbara Environmental Offsets Fund) 
(PEOF). Furthermore, the WA PEOF uses a different 
rate per region. The rates of 
$3,560/ha and $1,780/ha are specifically for the 
Fortescue region. 

The ERD has been amended accordingly. xxxiv Not addressed 
Page xxviii states the WA rates but 
does not address the Commonwealth 
rates. Please clarify what the national 
offset refers to. 

The Proponent notes the comment.  

The published ERD (Rio Tinto, 2023a) has not 
been amended to fix this clerical error. 

The Commonwealth offset rates are outlined 
in Table 13-5 of the published ERD (Rio Tinto 
2023) and the Impact Reconciliation 
Procedure (Appendix J.2 of the published 
ERD).   

 Chapter 7 – Flora and Vegetation 

1. Page 197 - 
7.3.2.3 
Page 221 - 
7.3.3.1 

The DCCEEW agrees that there are no EPBC listed 
flora species identified within the development 
envelope. However accordingly to Appendix 3 - 
Biologic (2021), several vegetation communities 
(especially GDV) are known to be critical and 
supporting habitat to listed MNES fauna species. 
• Please amend this statement and provide 

further discussion in this section as well as the 
relevant management and mitigation 
measures. This could also be represented with 
supporting figures within this section. Please 
see additional comments on GDVs in Table 6. 

In relation to the Proposed Action, a substantial number of surveys and 
targeted investigations have been undertaken in the Brockman region dating 
back to the early 1990’s, resulting in a significant number of environmental 
reports and a large volume of environmental data that has enabled the 
identification and characterisation of the key environmental values within the 
Development Envelope and surroundings. This includes identifying significant 
species and habitats considered as critical and supporting habitat. This 
information has been utilised to inform the impact assessment documented in 
the Proposal ERD. The Proponent has in addition offered technical workshops 
to regulators with internal biological technical experts to further explain the 
survey coverage and knowledge of Pilbara landscapes. 
Over 300 flora and vegetation surveys have been undertaken within or 
overlapping the Proposal dating back to the late 1990s. As such the Proponent 
has an in depth understanding of the environmental values within and 
surrounding the Proposal. 

To date no EPBC Act listed flora species have been identified which occur 
within or surrounding the Proposal. Of the surveys undertaken two 
Groundwater Dependant Features (Plunge and Ridge Pool) have been identified 
which are of significance or known to support MNES species within (Plunge 
Pool) and surrounding (Ridge Pool) the Proposed Action’s Development 
Envelope as identified in Appendix D3. The Proponent has proposed several 
mechanisms to protect these features throughout the ERD, including stringent 
environmental outcomes. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amends to ensure changes to water quality and sedimentation 
will not impact the pool. This is presented in Section 6.7.1.1 of the ERD. The 

173 Not addressed. 
Page 202 states that there are 7 
vegetation types to occur in the DE 
which could potentially represent 
GDV and are considered major 
moderate drainage systems. This 
type of vegetation is known to 
support MNES species. A short 
discussion within the ERD is 
required. 

The Proponent notes the comment.  

The published ERD (Rio Tinto, 2023a) has not 
been amended.  Habitat types, their 
relevance to MNES fauna and potential 
impacts have been mapped for the entire 
Development Envelope as presented in the 
ERD.      
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No. (as 
per 
original 
comment 
set) 

Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

approach to management and monitoring is provided in the supporting EMP 
(Appendix B:3). 

 
The following environmental outcomes are proposed in relation to Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a result of 

mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 

environmental and cultural heritage values are maintained. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally safe 

mining in some areas is mutually agree with the Muntulguru Guruma People. 

This applies specifically to the BS3, MM-J and Orbe deposits and associated 
landforms. 
• No construction of waste rock landforms in the area immediately north of 

the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed with 

the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT - 

Backfill BS3 Extension deposits MM-J and Creekside (9 km northeast of 
Plunge Pool) to above the post-mining recovered groundwater level at 
closure. 

- Ensure that the surface water catchment of Plunge Pool is at least 7 km2. 
• Subject to access to Plunge Pool being approved by the Muntulgura Guruma 

People: 
- Undertake at least two years of water quality and sediment monitoring 

at Plunge Pool to establish site specific water quality thresholds prior to 
mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to 
mining BS3 and/or Creekside deposits. 

• Details of the mining methods and limits that are deemed culturally safe 
prior to mining commencing. 

No other vegetation units, GDEs and/or riparian vegetation have been identified 
by the Proponents external consultants (Pilbara technical experts) as providing 
critical and/or significant value to MNES species. 

3. Page 245 - 
7.4.2 Indirect 
impacts 

Please identify the relevant flora and vegetation 
communities associated with MNES fauna species 
and discuss the impacts to fauna and fauna habitat. 
This was requested at the ESD stage (see Table 1, 
Item 4 above). 

Please refer to response to item 1 in the flora and vegetation section (Table 1). N/A Partially addressed. 
Relevant flora and vegetation 
communities have been identified, but 
not linked back to MNES fauna 
species. Please include a discussion on 
vegetation in relation to MNES species, 
and potential impacts to fauna. 

The Proponent notes the comment.  

The published ERD (Rio Tinto, 2023a) has not 
been amended.  Habitat types, their 
relevance to MNES fauna and potential 
impacts have been mapped for the entire 
Development Envelope as presented in the 
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No. (as 
per 
original 
comment 
set) 

Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

ERD.     

9. Page 294 - 
7.7.1 

Please include the number of hectares and 
percentage of vegetation type that will be cleared 
in the development envelope. Please consider 
presenting the information in a table for clarity. 

This information is presented in Tables 7-11, 7-12, 7-13 and 7-14 of the ERD. Table 7- 
11,12, 13 
and 14 

Partially addressed. 
Please update the table (only 
number of hectares to be cleared 
column). Please include an extra 
column Habitat relevant to MNES 
species. 

The Proponent notes the comment.  

The published ERD (Rio Tinto, 2023a) has not 
been amended.  Habitat types, their 
relevance to MNES fauna and potential 
impacts have been mapped for the entire 
Development Envelope as presented in the 
ERD.      

 Chapter 8 – Terrestrial Fauna – (please cross reference Chapter 13 and 14, as the three chapters have the same information and are relevant to each other) 

6. Page 322-323 – 
Northern Quoll 

1. Please note that the position of the 
DCCEEW has changed to align with the 
Northern Quoll Recovery Plan, the 
DCCEEW SPRAT and Oakwood 2022 study 
to consider that all direct and indirect 
impacts with 600m radius of known 
denning habitat will need to be avoided. 
Specifically, the Oakwood 2022 study 
states that breeding females utilise 
consecutive dens during home range of 
600 m and that males overlap with 
multiple breeding female habitats with a 
home range of 
1.5 km average during the breeding season. 

2. All habitat outside this 600m avoidance 
buffer but within the 100 ha home range 
for the species is considered to be critical 
habitat for the species. 

3. Any known occurrences but non-
breeding will need to consider habitat 
within the 100 ha home range to be 
critical habitat for the species. 

Please refer to Section 1.4 above for further detail relating to the Northern Quoll. 

In addition, the Proponent has amended Figures (Figure 8-32 and Figure 14-14) 
within the ERD to provide greater clarity that sufficient high (Gorge/Gully and 
Debris Slope/Rocky Outcrop) and moderate (Major and Minor Creekline) 
significance critical habitat will remain for the Northern Quoll during and post 
implementation of the Proposed Action. 

N/A 520 
and 
934 

Please see the response to section 1.0 - 
1.5 above provided on page 1 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance.      
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No. (as 
per 
original 
comment 
set) 

Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

7. Page 326-327 – 
PLNB 
 

1. DCCEEW is of the position that all foraging 
habitat that occur outside the avoidance 
buffer but within 10 km radius (home 
range) of known Priority/Category 1, 2 
(possibly Category 3 satellite bat caves) is 
considered critical habitat for the species. 
All remaining foraging habitat types 
outside the 10 km critical habitat buffer 
but within the development envelope 
(flexible footprint) is considered to be 
supporting habitat. 

1. Please refer to Section 1.3 above for further detail relating to the Pilbara 
Leaf nosed Bat. The Proponent considers critical supporting foraging and 
dispersal habitat is represented by the Major and Minor Creekline habitats 
and Plains (combined Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 
2016a) when within 10 km of the UBRR and Plunge Pool, based on the 
average distance observed from the VHF tracking program. These habitat 
types will be offset when within 10 km of the UBRR and Plunge Pool. 

 

1. N/A 
 

2. N/A 

3. 395 
and 942 

4. Figure 
8-9 

1. Please see Please see the 
response to section 1.0 - 1.5 above 
provided on page 1 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance.      

  2. Please expand on the permanent 
water sources since these are 
considered to be critical habitat for the 
species if within 8.7 km of Category 2-3 
Caves. 

2. The Proponent has provided further information on the two pools, Plunge 
Pool (within the Development Envelope) and Ridge Pool (140 m outside of 
the Development Envelope) which are considered critical habitat for MNES 
fauna locally as they provided drinking and foraging resources for all (Plunge 
Pool), or most (Ridge pool) of the year in section 8.3.3.6.2 of the ERD. These 
pools have also been included on Figure 8-10. Furthermore, these pools are 
also discussed in greater detail in the Inland Waters section of the ERD 
(Section 6.3.4). Plunge Pool is located within a MEZ of approximately 330 by 
650 m, whilst Ridge Pool is located outside of the Proposed Actions 
Development Envelope. 

5. 95 and 
397 

2. Not addressed. The two pools do 
not appear to be included in the 
legend and map in Figure 8-10. 

The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information.    

8. Page 330-332 
Ghost Bat 

The DCCEEW is of the position that all foraging 
habitat that occur outside the avoidance buffer 
(500 m) but within 12 km radius (home range) of 
known of Category 1, 2 (possibly Category 3 
apartment blocks) is considered critical habitat for 
the species. All remaining foraging habitat types 
outside the 12 km critical habitat buffer but within 
the development envelope (flexible footprint) is 
considered to be supporting habitat. 

Please refer to Section 1.2 above for further detail relating to the site-specific 
buffers proposed for Ghost Bats. 

2. Please refer to Section 1.2 above for further detail relating to the Ghost Bat. 
The Proponent considers critical supporting foraging and dispersal habitat is 
represented by the Major and Minor Creekline habitats and Plains (combined 
Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 2016a) when within 5 km 
of an isolated category 2 Ghost Bat roost and/or a category 2 Ghost Bat roost 
within an apartment block and/or a category 3 Ghost Bat roost within an 
apartment block. Impacts to these habitat types will be offset. 

N/A 2. Not addressed 

Please see Please see the response to 
section 1.0 - 1.5 above provided on 
page 1 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance.      

 

11. Page 337 – 
Pilbara Olive 
Python 

The number of Pilbara Olive Pythons recorded in 
the survey areas is significant. The DCCEEW is of 
the view that all the of the habitat within the 450 
ha home range for the species is considered to be 
critical habitat. 

 
All remaining foraging habitat types outside the 
critical habitat buffer but within the development 
envelope (flexible footprint) is considered to be 
supporting habitat. 

1. Please refer to Section 1.5 above for further detail relating to the Pilbara Olive 
Python. 

The Proponent has further considered the Major and Minor Creekline habitat 
types within the Development Envelope to represent critical (foraging and 
dispersal) habitat types when within the home range of Pilbara Olive Python. 
The Proponent has classified the home range of the Pilbara Olive Python to be 
1 km of a known record (primary and secondary observations). Major and 
Minor Creekline habitat types within this home range are to be offset. 

 
2. In addition, the Proponent considers the Major and Minor Creekline habitat 
types within the Development Envelope to represent critical (foraging and 
dispersal) habitat types when within the home range of Pilbara Olive Python. 
The Proponent has classified the home range of the Pilbara Olive Python to be 

N/A Please see Please see the response to 
section 1.0 - 1.5 above provided on 
page 1 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance.      

 



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            6  

No. (as 
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original 
comment 
set) 

Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

1 km of a known record (primary and secondary observations). Major and 
Minor 
Creekline habitat types within this home range are to be offset. 

14. Page 356 - 
8.4.1.1 

1. Please provide a table with the 
breakdown of number of hectares to be 
cleared (7,896 ha) against the fauna 
habitat and MNES species likely to be 
impacted. 

 
2. Please update what considered to be 

critical and supporting habitat in 
accordance with the comments provided 
above. 

The Proponent has provided a breakdown of number of hectares to be cleared 
in Table 8-13 and 8- 14 against fauna habitats. 
Please refer to Section 1.2 to 1.5 above for further detail relating to critical 
habitat for MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

460 1. Addressed 
Please note tables should be Table 8-
15 and Table 8-16. 

2. Please see Please see the 
response to section 1.0 - 1.5 above 
provided on page 1 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

 

15. Page 356 - 
8.4.1.1 

1. This section states that Major and minor 
creekline (within the DE) as supporting 
/foraging habitat for the Northern Quoll. 
The DCCEEW does not agree that all of 
the major and minor creekline should be 
classified as moderate significance for the 
Northern Quoll. Please see the 
comments above in relationship to these 
habitat types as critical habitat (High 
Significance) for the species. Please 
reconsider mapping the major and minor 
creekline habitat within the home range 
of the denning habitat (debris 
slope/rocky outcrop and gorge gully) and 
including this as critical habitat (high 
significance habitat) 
for the Northern Quoll. 

Please refer to Section 1.4 above for further detail relating to the Northern Quoll. 
 

In addition, the Proponent considers the Major and Minor Creekline habitat 
types within the Development Envelope to represent critical (foraging and 
dispersal) habitat types when within the home range of Northern Quoll. Due to 
the low-density population of Northern Quoll within the Development 
Envelope, the Proponent has classified the home range of the Northern Quoll to 
be 1 km of a known Northern Quoll record (primary and secondary 
observations). 
 
Major and Minor Creekline habitat types within this home range are to be offset. 

N/A Please see the response to section 
1.0 - 1.5 above provided on page 1 
above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      
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Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

16. Page 356 - 
8.4.1.1 

Classification of home ranges - please see above. Please refer to Section 1.4 above for further detail relating to the Northern Quoll. 
In addition, the Proponent has amended the statement to provide greater clarity, 
please note that these calculations are based upon impacts to supporting 
habitat within the home range of MNES species and not total impacts to habitat 
types within the Development Envelope. 
The home range of the species has been defined in Section 8.4.1.1 as: 
• 1 km from a Northern Quoll Record 
• 10 km from a category 2 or 3 Pilbara Leaf-nosed Bat Roost and 10 km from 
a permanent water source for the Pilbara Leaf-nosed Bat (Plunge Pool) 

• 5 km from an isolated category 2 Ghost Bat Roost and/or a category 2 and/ 3 
Ghost Bat Roosts within an apartment block 
• 1 km from a Pilbara Olive Python record. 
These home ranges take into consideration site specific data that has been 
obtained through the multitude of surveys which have been undertaken either 
for the Proposed Action or existing operations. 

 Please see Please see the response to 
section 1.0 - 1.5 above provided on 
page 1 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

 

17. Page 356 1. The dot point states 2,807 ha of Alluvial 
(65 ha), please clarify what this is 
referencing, as Table 8-12, states the 
area of alluvial to be cleared is 65 ha. 

2. Please note that each of the habitat 
types may be considered to be offset per 
listed threatened species regardless of 
the overlap of these habitats. 

1. The 2,807 ha refers to the sum of the Plains habitat to be cleared – i.e., 65 ha 
of Alluvial, 2,638 ha of Colluvial and 104 h of Hardpan Habitat types. 

2. The Proponent has calculated offsets based upon published Departmental 
guidance as well as outcomes of the recent Greater Paraburdoo Iron Ore Hub 
approval (EPBC 2018/8341 – published in October 2022); noting the Proponent 
made significant changes to the Brockman Proposed Action to 
align with DCCEEWs requirements of the Greater Paraburdoo Iron Ore Hub 
approval at that time. 

416 1. Addressed 

2. Agreed. DCCEEW agrees for the 
Brockman Syncline project the offset 
rates will be applicable as per 
habitat. 

1. Noted.   
 

2. Noted.   

19. Page 357 1. The text states that Figure 8-24 presents a 
Conceptual Footprint overlaid with Pilbara 
Leaf-nosed Bat and Ghost Bat roosts and 
water features within the Development 
Envelope. The text should include Figure 
8-25. The figures do not include the water 
features, please include this in the map 
and legend. 

2. As outlined above the four known 
ephemeral pools would be considered 
to be critical habitat to MNES species. 
Please amend. 

1. The Proponent has amended and provided additional figures to provide 
greater clarity. 

2. The Proponent notes that whilst water features may provide foraging and 
drinking resources for species within the Development Envelope only those 
which are naturally more persistent and closer to bat roosts (particularly the 
Pilbara Leaf-nosed Bat Roost) are likely to be of increased significance. As such 
Plunge Pool (within the Development Envelope) and Ridge Pool (outside the 
Development Envelope) have been considered critical habitat features. 

Figure 8- 
25 to 8- 
28 

Partially addressed. 
For clarity, please include the water 
features on the Figures 8-25 and 8-
26, instead of a separate figure. 

 
2. Addressed 

1. The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information.    

2.  Noted.   

20. Page 358 – 
Table 8-13 

1. Please provide the upper limit of 
assessed impact for project flexibility 
(ha) column to Table 8-13, as 
presented in Table 8-12. 

2. Please update Table 8-13 to align with the 
information provided above on what is 
considered to be critical and supporting 

1. The Proponent is not proposing an upper limit of assessed impact for 
project flexibility for these habitat types but rather an indicative clearing 
number within the Development Envelope. 

2. Please refer to Section 1.2 to 1.5 above for further detail relating to 
critical habitat for MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

N/A 1. Noted 

2. Please see the response to section 
1.0 - 1.5 above. 

1. Noted.   

2. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
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habitat for protected EPBC Act matters. with published guidance.      

22. Page 367 - 
8.4.2 

1. Please include a discussion on the impact 
of artificial light emissions on Ghost Bats 
and Pilbara Leaf-nosed Bats. 

2. Please consider creating a baseline of the 
feral species within the development 
envelope as a way to create a monitoring 
program to control feral species within the 
develop envelope to mitigate impacts to 
the protected matters in accordance with 
the relevant Threat Abatement Plans. 

1. The Proponent notes that this was provided in Section 8.6.2.4 under the 
assessment of indirect impacts. 

 
2. The Proponent notes that feral fauna species have been recorded across the 
Development Envelope through multiple surveys. This has been considered 
sufficient to provide a baseline of feral species within the DE and is detailed in 
the ERD. 

1. 535 
 

2. N/A 

1. Partially addressed. Please include 
further discussions in section 8.4.2.4, 
on the impact of light to both bat 
species. 

 
2. Noted 

1. The Proponent notes the comment.  

The published ERD (Rio Tinto, 2023a) has not 
been amended.  The EMP (Table 2-15) 
includes measures to minimize artificial light, 
which align with the DCCEEW 2023 guidance. 

2.  Noted.   

35. Page 388 – 
Section 8.6 

The DCCEEW will need to review the revised 
section once the ERD has been updated to reflect 
the position of the DCCEEW of what is considered 
critical and supporting habitats within the home 
ranges of each of the protected matters, which has 
been outlined above. 

Please refer to Section 1.2 to 1.5 above for further detail relating to critical 
habitat for MNES species. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

Chapter 
8 

Please see the response to section 
1.0 - 1.5 above provided on page 1 
above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

3. Page 650 - 
13.3.1 & Table 
13-1 

1. Please update the critical and supporting 
habitat descriptions, as discussed above, for 
each of the Northern Quoll, Ghost Bat, Pilbara 
Olive Python and Pilbara Leaf-nosed Bat. 

 
2. Please update the avoidance measures that will 

be put in place in accordance with the 
DCCEEW’s new position on avoidance of critical 
habitat for MNES and the consideration of the 
residual significant impact. 

1. Please refer to Section 1.2 to 1.5 above for further detail relating to 
critical habitat for MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

 
2. Please refer to Section 1.2 to 1.5 above for further detail relating to 
critical habitat for MNES species. The proponent offers the DCCEEW the 
opportunity to have a further technical expert workshop to discuss this in 
greater detail. 

N/A 1 & 2. Please see Please see the 
response to section 1.0 - 1.5 above 
provided on page 1 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      
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4. Figure 13-1 1. Please provide figures for each of the habitat 
types and offset areas as a figure for each 
species in section 13.4, clearly indicating the 
avoidance, critical and supporting areas, and bat 
caves present. Please mark the bat caves with 
numbers as per the Appendix B3 - 
Environmental Management Plan - Figure 2-7. 

2. A separate figure is required for each species to 
be offset. 

The Proponent notes that offsets have been applied to high significance 
Gorge/Gully and Debris Slope/Rocky Outcrop (Breeding and roosting) habitat 
types throughout the Development Envelope equating to 331 ha. In addition, 
upper clearing limits have been proposed for these habitat types to ensure these 
habitat types are protected. 

With regards to moderate significance critical Major and Minor Creekline and 
Alluvial, Colluvial and Hardpan Plain (foraging and dispersal) habitat types the 
Proponent has mapped these within the species home range as detailed in 
Section 13.3.1 and consolidated into a single GIS spatial layer for simplicity. Each 
species home range (and thus offset area) is shown in Figure 13-1 as well as the 
consolidation layer. 

Further to the above the Proponent has included Figure 13-2 showing high and 
moderate significance habitats over the consolidated offset area for the 
Proposed Action. 

801 1. Not addressed 
DCCEEW will require the requested 
figures as part of the offsetting 
strategy and IRP. 

2. Not addressed 
Separate figures are required for 
each species to be offset. 

1. The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information.    

2. The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information.  

5. Page 650 - 
13.3.1 and 13.4 

• Please update the home ranges for each 
species as discussed in the comments on 
Chapter 7-8 and 14. 

Please refer to Section 1.2 to 1.5 above for further detail relating to species home 
range. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

N/A Please see the response to section 1.0 - 
1.5 above. 

The Proponent notes the comment.  
 

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.    

9. Page 661 – 
13.4 

1. Please note that the Oriental Plover has not 
been presented in Chapters 8 and 14 of the 
ERD. Please address. 

2. Please update to what is considered critical 
and supporting habitat descriptions as 
discussed in the comments on Chapter 7-8 
and 14 for each of the protected matters 
presented in this section. 

1. The Proponent notes that the Oriental Plover has been addressed in Section 
13.4, 14.3.3 and 14.3.3.1.3 of the ERD. The Oriental Plover has not been recorded 
within or surrounding the Proposal and only marginal habitat is available for the 
species within the Development Envelope. 

 
2. Please refer to Section 1.2 to 1.5 above for further detail relating to species 
home range. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

1. ERD 
wide 

2. 800, 
830 and 
837 

1.  Not addressed. Please include the 
Oriental Plover in Chapters 8 and 14, 
as stated in section 13.4 the Oriental 
Plover was noted to likely to occur in 
the development envelope, therefore 
should be included in Chapter 8. 
3. Please see the response to section 
1.0 - 1.5 above. 

1. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

2. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      
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11. Page 663 - 
13.4.1 
Northern Quoll 

Foraging and dispersal habitat adjacent to denning 
habitat in the Development Envelope includes 
Major and Minor Creeklines. Rocky habitats 
adjoining Major and Minor Creeklines have 
heightened importance given the denning habitat's 
proximity to the foraging and dispersal area. 

 
Please clarify what is meant by heightened 
importance in the sentence above. The Biologic 
(2022a) survey identified major and minor creeklines 
throughout the survey area as critical foraging 
habitat for the Northern Quoll. Therefore, please 
determine what particular major and minor 
creeklines in the development envelope will be 
nominated as critical habitat for the Northern Quoll 
and what major and minor creeklines will be 
classified as supporting in accordance to the 
comments provided on Chapter 8 and 14. 

 
Please include a figure/map to support this. 

Please refer to Section 1.4 above for further information relating to the Northern 
Quoll. 
The Proponent has identified in Sections 8.4.1.1, 13.3.1 and 14.6.7.1 of the ERD 
that due to the low- density population of Northern Quoll within the 
Development Envelope that it considers Major and Minor (foraging and 
dispersal) habitat within 1 km of a known Northern Quoll record (primary and 
secondary) to be critical habitat which is to be offset. The area considered to 
contain a high-density population of Northern Quolls is located outside of the 
Development Envelope and its habitats will not be impacted. 

N/A Please see the response to section 1.0 - 
1.5 above. 

 
 
 

Not addressed 
As requested, please include a figure 
to support where these areas are. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

12. Page 663 - 
13.4.1 
Northern Quoll 

Any foraging habitat (major and minor creekline) 
for the Northern quoll within the home range 
should be considered critical habitat for the 
species, therefore please update the calculated 
area based on the comments on 
Chapter 8 and 14. 

Please refer to response for item 11 in the offsets section (of Draft ERD) - Table 1. N/A Please see the response to section 1.0 - 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

13. Page 663 - 
13.4.2 PLNB 

Please amend Figure 13-1 with a map/figure with 
the Pilbara Leaf-Nosed Bat caves to be cleared and 
provide a supporting table presenting the 25 caves 
that will be cleared. 

 
Please provided justification on the classification of 
low value and no usage (category 4) can and 
evidence of the caves to be cleared on why there are 
no usage by the PLNB and explain why these caves 
could not be used in another 
point of time. 

The Proponent has provided additional clarity with regards to those caves 
which may be impacted by the Proposed Action through the inclusion of Table 
13-3 and Figure 13-3 in the Offset chapter. Caves have been classified by 
Chiropterologist Bob Bullen and as per DCCEEW guidance Category 4 caves and 
caves which are not utilised by the Pilbara Leaf-nosed bat are not classified as 
critical habitat. As such clearing of these caves is not considered a significant 
impact to the species. 

804 Partially addressed - 
As requested, please provide 
justification on what determines a 
cave to have no usage and why the 
caves could not be used at another 
point in time. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      
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16. Page 663 - 
13.4.2 PLNB 

Please include the supporting habitat in the dot 
points for the Pilbara Leaf- nosed Bat. i.e., suitable 
foraging habitat beyond 10km of a category 1, 2, or 3 
cave. 

Please refer to Section 1.3 above for further detail relating to critical habitat for 
the Pilbara Leaf- nosed Bat species. 

 
The Proponent considers critical supporting foraging and dispersal habitat is 
represented by the Major and Minor Creekline habitats and Plains (combined 
Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 2016a) when within 10 km 
of the UBRR and Plunge Pool, based on the average distance observed from the 
VHF tracking program. 

These habitat types will be offset when within 10 km of the UBRR and Plunge 
Pool. 

N/A Please see the response to section 1.0 - 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

17. Page 663 - 
13.4.2 PLNB 

Please clarify how the habitat to be offset was 
determined for the Pilbara Leaf-nosed Bat. 

 
According to Appendix E8 Biologic (2022) report 
critical habitat for the Pilbara Leaf-nosed Bat is as 
follows: 

 
• Critical roosting and breeding = 

Gorge/gully and free face debris slope 
and Rocky outcrop 

• Critical foraging/dispersal = Major and 
Minor Creekline habitats; with individuals 
using the Alluvial Plain, Colluvial Plain, 
Hardpan Plain (particularly when in close 
proximity to their diurnal roosts). 

• Supporting foraging/dispersal = 
Footslope, Gentle Sloping Rise, 
Midslope/Upperslope, Pediment 
Slope and Plateau habitats 

The Proponent has calculated offsets based upon: 
• The total clearing of high significance critical Gorge/Gully and Debris 
Slope/Rocky Outcrop (roosting and breeding) habitat i.e., 331 ha 
• The clearing (when within the species home range) of moderate significance 
critical Major and Minor Creekline and Alluvial, Colluvial and Hardpan Plain 
(foraging and dispersal) habitats i.e., 2,946 ha. 

The Proponent has identified in Sections 8.4.1.1, 13.3.1 and 14.6.7.1 of the ERD 
that it considers Major and Minor Creekline and Alluvial, Colluvial and Hardpan 
Plain (foraging and dispersal) habitat within 10 km’s of a category 2 or 3 Pilbara 
Leaf-nosed Bat roost/s as well as a permanent water source, notably Plunge Pool 
to be critical habitat which is to be offset. 

 
It should be noted that where offsets are required for an environmental value 
subject to offsets under one or more environmental values, the higher amount 
shall apply to the clearing of that 
habitat type in the first instance. 

N/A Please see the response to section 1.0 - 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

18. Page 664 - 
13.4.3 GB 

Please see previous discussion on foraging ranges for 
the Ghost bats. 

Please refer to Section 1.2 above for further detail relating to foraging range for 
the Ghost Bat. 

 
The Proponent considers critical supporting foraging and dispersal habitat is 
represented by the Major and Minor Creekline habitats and Plains (combined 
Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 2016a) when within 5 km 
of an isolated category 2 Ghost Bat roost and/or a category 2 Ghost Bat roost 
within an apartment block and/or a category 3 Ghost Bat roost within an 
apartment block. Impacts to these habitat types will be offset. 

N/A Please see the response to section 1.0 - 
1.5 above. 

DCCEEW is unsure where the 
statement on page 809 most 
commonly moves small distances (~6 
km) between roosting sites, has 
originated from. 

 
New research by Bob Bullen has 
found that Ghost Bats can forage up 
to 20 km in one night. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

 



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            12  

No. (as 
per 
original 
comment 
set) 

Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comments 22 December 
2023 

Proponent response 17 May 2024 

19. Page 664 - 
13.4.3 GB 

Please amend Figure 13-1 with a map/figure with 
the Ghost bat caves to represent the caves which 
will be cleared/not cleared and provide a 
supporting table. Please overlay this table with the 
critical and supporting habitat for the species, and 
the category the cave falls into (e.g., Cat 2-4). For 
example, see Figure 14-8 and 14-9. Please note, 
any detailed insert areas on the map should be 
treated as an individual map. 

The Proponent has provided additional clarity with regards to those caves 
which may be impacted by the Proposed Action through the inclusion of Table 
13-3 and Figure 13-3 in the Offset chapter. Caves have been classified by 
Chiropterologist Bob Bullen and as per DCCEEW guidance category 3 and 4 
caves are not classified as critical habitat for the Ghost Bat unless they are 
within an apartment block complex. As such clearing of these caves is not 
considered a significant impact to the species. 

N/A Partially addressed. Please include 
habitat types on Figure 13-3. 

Please include the water features e.g. 
Plunge pool. 

If the proponent is unsure of the 
requested updates to the figures, 
further discussions can be undertaken 
with the DCCEEW. 

The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information. 

23. Page 664 - 
13.4.3 GB 

The DCCEEW considers that foraging habitat 
within 12km of a category 1, 2 (or 3 associated 
with a category 2 cave) Ghost bat cave is 
considered critical habitat for the species. Please 
update 5 km to 12 km and amend the offset areas. 

Please refer to Section 1.2 above for further detail relating to foraging range for 
the Ghost Bat. 

The Proponent considers critical supporting foraging and dispersal habitat is 
represented by the Major and Minor Creekline habitats and Plains (combined 
Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 2016a) when within 5 km 
of an isolated category 2 Ghost Bat roost and/or a category 2 Ghost Bat roost 
within an apartment block and/or a category 3 Ghost Bat roost within an 
apartment block. Impacts to these habitat types will be offset. 

N/A Please see the response to section 1.0 - 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

24. Page 664 - 
13.4.3 GB 

Please include the supporting habitat (beyond the 
12km radius of a category 1 or 2 (or 3) cave), as 
dot points in this section and number of hectares 
to be impacted. 

Please refer to Section 1.2 above for further detail relating to supporting 
habitat for the Ghost Bat. The Proponent considers critical supporting foraging 
and dispersal habitat is represented by the Major and Minor Creekline habitats 
and Plains (combined Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 
2016a) when within 5 km of an isolated category 2 Ghost Bat roost and/or a 
category 2 Ghost Bat roost within an apartment block and/or a category 3 
Ghost Bat roost within an 
apartment block. Impacts to these habitat types will be offset. 

N/A Please see the response to section 1.0 - 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.     

25. Page 664 - 
13.4.3 GB 

Please explain how the habitat to be offset was 
determined for the Ghost bat. According to the 
Biologic (2022a), critical and supporting habitats for 
the Ghost bat is as follows: 

• Critical roosting and breeding = 
Gorge/gully and free face and Debris slope 
and Rocky outcrop. 

• Critical foraging/dispersal = Alluvial 
Plain, Colluvial Plain, Hardpan Plain and 
Major and Minor Creekline habitats. 

• Supporting roosting and breeding = 
Midslope/Upperslope 

• Supporting foraging/dispersal = 
Footslope, Gentle Sloping Rise, 
Midslope/Upperslope, Pediment 
Slope and Plateau habitats 

The Proponent has calculated offsets based upon: 
• The clearing of high significance critical Gorge/Gully and Debris Slope/Rocky 

Outcrop (roosting 
and breeding) habitat i.e., 331 ha 
• The clearing (when within the species home range) of moderate significance 
critical Major and Minor Creekline and Alluvial, Colluvial and Hardpan Plain 
(foraging and dispersal) habitats i.e., 2,946 ha. 
The Proponent has identified in Sections 8.4.1.1, 13.3.1 and 14.6.7.1 of the ERD 
that it considers Major and Minor Creekline and Alluvial, Colluvial and Hardpan 
Plain (foraging and dispersal) habitat within 5 km of an isolated category 2 
Ghost Bat roost, and/or a category 2 Ghost Bat roost within an apartment block 
and/or a category 3 Ghost Bat roost within an apartment block to be critical 
habitat which is to be offset. 
It should be noted that where offsets are required for an environmental value 
subject to offsets 
under one or more environmental values, the higher amount shall apply to the 
take of that habitat type in the first instance. 

N/A Please see the response to section 1.0 - 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      
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27. Page 665 - 
13.4.4 OP 

Please provide a map/figure marked with the Pilbara 
Olive Python habitat (critical and supporting), 
recorded locations of the species, permanent and 
ephemeral water features and areas to be cleared to 
support this section. 

The Proponent has included Figure 13-2 showing high and moderate significance 
habitats over the consolidated offset area for the Proposed Action which 
includes the Pilbara Olive Python. 

802 Not addressed – Figure 13-2 does not 
display information for the POP and 
requested information. Please provide 
a figure as requested. 

The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information. 

28. Page 665 - 
13.4.4 OP 

Please explain how the habitat to be offset was 
determined for the Pilbara Olive Python. 
According to the Biologic (2022a), critical habitats 
for the Pilbara Olive Python is as follows: 

• Critical breeding/denning = 
Gorge/gully and free face and Debris 
slope and Rocky outcrop. 

• Critical foraging/dispersal = Major and 
Minor Creekline habitats (in particular 
when adjacent to Gorge/gully and free 
face and Debris slope and Rocky 
outcrop, as it provides important 
connectivity between areas of critical 
habitat. 

The Proponent has calculated offsets based upon: 
• The clearing of high significance critical Gorge/Gully and Debris Slope/Rocky 

Outcrop (roosting 
and breeding) habitat i.e., 331 ha 
• The clearing (when within the species home range) of moderate significance 

critical Major and 
Minor Creekline (foraging and dispersal) habitats i.e., 140 ha. 

The Proponent has identified in Sections 8.4.1.1, 13.3.1 and 14.6.7.1 of the 
ERD that it considers Major and Minor Creekline (foraging and dispersal) 
habitat within 1 km of a known Pilbara Olive Python record (primary and 
secondary) to be critical habitat which is to be offset. 
It should be noted that where offsets are required for an environmental value 
subject to offsets under one or more environmental values, the higher 
amount shall apply to the take of that habitat 
type in the first instance. 

N/A Please see the response to section 1.0 - 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.      

 

34. Page 667 – 
Table 13-4 

Please update Table 13-4 in line with the previous 
comments above and in line with the comments 
on Chapters 8 and 14, regarding what is critical and 
supporting habitat for the Northern Quoll, Pilbara 
Olive Python, Ghost Bat 
and Pilbara Leaf-nosed Bat. 

Please refer to Section 1.2 to 1.5 above for further detail relating to critical 
habitat for MNES species 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

N/A Please see the response to section 1.0 - 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance.     

 Chapter 14 – MNES (comments from Chapter 8 above are also relevant to this section) 

1. General Please provide four maps which display the critical 
and supporting habitats (as per Figure 8-23) across 
the development envelope, with known records of 
each species, overlayed with the areas to be cleared. 

The Proponent has provided maps for each species depicting potential critical 
high and moderate significance habitat for the species, and separate maps 
depicting known species records. 
 
Known records for the species have not been combined with figures showing 
critical and supporting habitats as this results in the maps becoming illegible. 

Chapter 
14 

Not addressed Please submit maps as 
requested. 

The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information. 

2. General The DCCEEW considers that the terminology 
“high significance”, “moderate significance” are 
not consistent terms used for describing habitat 
types and does not align with the WA EPA and 
the DCCEEW description of habitats. 
Please update to critical and supporting throughout 

The Proponent has amended the ERD to include high significance critical 
(breeding and roosting) habitat and moderate significance critical (foraging and 
dispersal) habitats, when within a species home range. 

ERD wide Not addressed Please see the response 
to section 1.0 - 1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
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the ERD and relevant 
appendices. 

with published guidance. 

4. Page 685 – 
Table 14-4 

1. Please update table according to the 
habitats and home ranges outlined 
in the DCCEEW comments on 
Chapter 8. 

1. Please refer to Section 1.2 to 1.5 above for further detail relating to critical 
habitat and home ranges for MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss this in greater detail. 

 
The Development Envelope contains 131 roosts for the Ghost Bat consisting of: 

1. N/A 1. Please see the response to section 
1.0 - 1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

5. Page 691 – 
Table 14-5 

Please note that Habitat Significance ranking 
corresponds as High is critical habitat and Moderate 
is supporting habitat. 

The Proponent notes this comment, however supporting habitat is only 
considered critical habitat when within a species home range as defined 
throughout the ERD. 

N/A 1. Please see the response to section 
1.0 - 1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

6. Page 698 – 
caves 

1. Please update this section in 
accordance with the comments 
provided by the DCCEEW on 
Chapter 8. 

 

1. Please refer to response for items 1 to 37 in the terrestrial fauna section (of 
Draft Environmental Review Document Table 1). The Proponent has amended 
this chapter where appropriate. 

1. N/A 1. As per Chapter 8 comments above. The Proponent notes the comment.  

Please refer to responses to Chapter 8 
comments above.   

7. Page 704 - 
14.4.1 

1. Please ensure that there is consistency 
of terminology used in the document 
for critical and supporting habitat. 

1. The Proponent has updated the ERD to ensure consistence of terminology is 
used. 

N/A 1. Please see the response to section 
1.0 - 1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

8. Table 14-6, 
Table 14-8, 
Table 14-9 & 
Table 14-10 

Please update these tables according with the 
comments provided by the DCCEEW on Chapter 8. 

Please refer to response for items 1 to 37 in the terrestrial fauna section (of Draft 
Environmental Review Document). 

Table 1. The Proponent has amended this chapter where appropriate. 

N/A As per section 8 above The Proponent notes the comment.  

Please refer to responses to Chapter 8 
comments above.   

13. Page 715 – 
14.6 

1. Please see previous discussion on 
critical and foraging ranges for the 
Northern Quoll. Please address. 

1. Please refer to Section 1.4 above for further detail relating to the Northern 
Quoll. 

1. N/A 
 

2. 939 

1. Please see the response to section 
1.0 - 1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
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summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

15. Page 715 – 
14.6.6 

1. Please see previous discussions on 
the Northern quoll habitat 
requirements and update this 
section. 

 
2. Additionally, the Biologic Environmental 

Survey (June 2022, page vii), states that 
the Major Creekline and Minor Creekline 
habitats are considered critical foraging 
and dispersal habitat for the species. 
According to the DCCEEW’s Species Profile 
and Threats Database, eucalypt forest or 
woodland habitats usually have a high 
structural diversity containing large 
diameter trees, termite mounds or hollow 
logs for denning purposes, habitat that is 
found in major creekline 
and suitable for Northern quolls. 

1 and 2. Please refer to Section 1.4 above for further detail relating to the 
Northern Quoll. 

N/A 1. and 2. Please see the response to 
section 1.0 - 1.5 above. 1. and 2. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

16. Page 715 - 
14.6.6 

• Please provide supporting evidence for 
the statement no northern quoll dens 
were recorded in the survey area or the 
Development Envelope. The survey 
documentation (provided as appendices) 
does not appear to provide clear and 
supporting evidence that denning 
surveys were undertaken during the 
surveys. Please address here and in 
Chapter 8. 

The ERD has been amended to say: 

No instances of denning and/or breeding were recorded within the survey area 
or Development Envelope during surveys and/or opportunistically. 

N/A Not addressed. 
DCCEEW requested for supporting 
evidence. Please provide an 
explanation, why denning surveys 
were not undertaken. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

17. Page 718 - 
14.6.7.1 

• Please provide a discussion and map 
to support the statement ecological 
corridors along the ridges, hillsides 
and creeklines will allow continued 
movement of Northern quolls around 
the mining area and through the 
landscape. 

1. The Proponent has amended this section of the ERD to say “Habitat 
fragmentation is not expected to significantly affect the Northern 
Quoll habitat connectivity or movement.” 

927 and 
Figure 8- 
31 
927 and 
Figure 
14-14 

1. Partially addressed. 
DCCEEW notes the proponent has 
amended the text, however it does 
not lessen the concern of the 
proposed action creating an island 
effect for the MNES species and 
DCCEEW is unsure if there are 
ecological corridors available to the 
MNES fauna. The figure 14-14 does not 
display the ecological corridors that 
will allow for the Northern quolls to 
move around the DE. 

The Proponent notes the comment.  

The potential impacts including vegetation 
degradation, removal and fragmentation of 
habitat will be managed through the 
implementation of upper clearing limits, 
MRZs, MEZs and VPZs (published ERD (Rio 
Tinto, 2023a) Section 8 and EMP Table 1-3). 

Habitats with similar composition to pre-
mining communities in appropriate locations 
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and with consideration of the post-closure 
soil and landforms design will be created 
(refer to Section 5.15.6 of the MCP). 

Vegetation degradation through the potential 
increase in bushfire risk will be managed by 
avoiding clearing activities when severe or 
high fire risks are present (published ERD (Rio 
Tinto, 2023a) Table ES3). 

The Proposal area coincides with low density 
areas of Northern Quoll populations.  Despite 
extensive survey effort (using motion 
cameras and Elliot and cage traps) only 11 
scats of Northern Quolls were recorded in 
the Development Envelope (published ERD 
(Rio Tinto, 2023a) Section 14.6.5). Using the 
definitions in the Referral Guidelines for the 
species, this equates to a Low-Density 
population (DotE, 2016). Low Density 
populations are characterized by infrequent 
captures and latrine evidence. The vast 
majority of Northern Quoll records, including 
all of the individual captures occurred in 
Vivash (southwest of the BS4 assessment 
area) and north-west of Silvergrass, which 
are both areas outside of the Development 
Envelope. 
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9. Page 727 – 
14.7.3 

1. Please update Section 14.7.4 and 
14.7.7 in accordance with the 
comments provided on what is 
considered to be avoidance areas, 
and critical and supporting 
characterisations as outlined in the 
DCCEEW comments on Chapter 8. 

1. Please refer to Section 1.3 above for further detail relating to key avoidance 
measures and critical habitat for the Pilbara Leaf-nosed Bat. Eighty-one category 
4 Pilbara Leaf-nosed Bat caves within the Development Envelope are category 3 
and 4 roosts which the Proponent has committed to protecting for the Ghost 
Bat and the Mine Restriction and Exclusion Zones which have been applied to 
these will provide additional protection to category 4 Pilbara Leaf-nosed Bat 
roosts. 

 
The Proponent has further classified Gorge/Gully and Debris Slopes/Rocky 
Outcrop habitat types as potential critical (breeding and roosting) habitat for the 
Pilbara Leaf-nosed Bat within the Development Envelope and applied upper 
limits of clearing to these habitat types to ensure critical habitat is protected and 
impacts are not greater than predicted. 

 
The Proponent further considers critical supporting foraging and dispersal 
habitat is represented by the Major and Minor Creekline habitats and Plains 
(combined Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 2016a) when 
within 10 km of the UBRR and Plunge Pool, based on the average distance 
observed from the VHF tracking program. These habitat types will be offset when 
within 10 
km of the UBRR and Plunge Pool. 

 1. Please see the response to section 
1.0 - 1.5 above. 

DCCEEW is of the view that habitat 
for PLNB within 20km of Cat 2 or Cat 
3 roosts as well as permanent water 
sources (UBRR and Plunge Pool) 
should be offset. 

1. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

21. Page 741 - 
14.8.6.1 
Page 746 - 
14.8.7.1 

• Please update these sections in 
accordance with the comments 
provided on what is considered to be 
avoidance areas, and critical and 
supporting characterisations as 
outlined in the DCCEEW comments on 
Chapter 8. 

Please refer to Section 1.2 above for further detail relating to the Ghost Bat. 
The Proponent has designed the Proposal to avoid all six apartment block roost 
complexes (comprising 20 roosts in total including category 2, 3 and 4 caves) 
and the two isolated category 2 roosts within the Development Envelope which 
are classified as critical habitat for the species as per advice from Biological 
experts and in alignment with Bat Call WA. To ensure these roosts are 
protected, the Proponent will establish Mine Exclusion Zones (MEZs) within 
Mine Restriction Zones (MRZs) around each category 2 roost/ apartment block 
roost complex. For the six ‘apartment block’ roosts that are denoted as critical 
habitat to the Ghost Bat, buffers associated with the 11 category 3 and 3 
category 4 roosts in an apartment block have been made greater than those 
applied to isolated category 3 and 4 roosts to provide additional protection as 
is shown in Table 8-22 and 14- 20 (reproduced in Section 1.2 above) and Figure 
8-30 and 14-23(reproduced in Section 1.2 above) of the ERD. These MEZs and 
MRZs have been determined by biological experts using site specific data 
obtained for the Proposed Action. These MEZ and MRZs, due to their location 
in the landscape also provide protection to habitat features such as water 
features and habitat for other MNES species. 

 
The Proponent has further classified Gorge/Gully and Debris Slopes/Rocky 
Outcrop habitat types as potential critical (breeding and roosting) habitat for 
the Ghost Bat within the Development Envelope and applied upper limits of 
clearing to these habitat types to ensure critical habitat is protected and 
impacts are not greater than predicted. 

 

N/A Addressed 
The DCCEEW is accepting of the 
suggested buffers around the bat 
caves, however all caves will require 
the implementation of a monitoring 
plan. 

 
Please see the response to section 1.0 
- 1.5 above for the home range of the 
Ghost Bat. 

Noted.  
 
The Proponent has provided an EMP 
including monitoring.  
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The Proponent further considers critical supporting foraging and dispersal 
habitat is represented by the Major and Minor Creekline habitats and Plains 
(combined Alluvial, Colluvial and Hardpan Plain habitats) (TSSC 2016a) when 
within 5 km of an isolated category 2 Ghost Bat roost and/or a category 2 
Ghost Bat roost within an apartment block and/or a category 3 Ghost Bat roost 
within an 
apartment block. Impacts to these habitat types will be offset 

32. Page 764 – 
14.9.7.1 

• As discussed previously, the number of 
Pilbara Olive Pythons recorded in the 
survey areas is significant. The DCCEEW is 
of the view that all the of the habitat 
within the 450 ha home range for the 
species is considered to be critical habitat. 
As discussed in Chapter 8 comments, the 
remaining foraging habitat types outside 
the critical 
habitat buffer but within the development 
envelope (flexible footprint) is considered 
to be supporting habitat. Please address. 

Please refer to Section 1.5 above for further detail relating to the Pilbara Olive 
Python. 

The Proponent has classified Gorge/Gully and Debris Slopes/Rocky Outcrop 
habitat types as potential critical (breeding) habitat for the Pilbara Olive Python 
within the Development Envelope and applied upper limits of clearing to these 
habitat types to ensure critical habitat is protected and impacts are not greater 
than predicted. 
In addition, MRZ and MEZs which have been applied to significant caves for 
the Ghost Bat within the Development Envelope will provide additional 
protection to habitat features that may also be significant for the Pilbara 
Olive Python. 

 
In addition, Plunge Pool has also been placed within a large MEZ to protect 
this important habitat feature within the Development Envelope and the 
Proponent has proposed stringent environmental outcomes for Plunge Pool 
within the EMP. 

 
The Proponent has further considered the Major and Minor Creekline habitat 
types within the Development Envelope to represent critical (foraging and 
dispersal) habitat types when within the home range of Pilbara Olive Python. 
The Proponent has classified the home range of the Pilbara Olive Python to be 
1 km of a known record (primary and secondary observations). Major and 
Minor Creekline habitat types within this home range are to be offset. 

N/A Please see the response to section 1.0 - 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

34. Table 14-17 • Please amend the Table 14-17 in with the 
previous discussion and the DCCEEW 
comments on Chapter 8 for what will be 
considered to be residual significant 
impacts for the Northern Quoll, Ghost 
bat, Pilbara Leaf-nosed bat and Pilbara 
Olive Python. 

Please refer to Section 1.2 to 1.5 above for further detail relating to the 
avoidance measures and critical habitat for MNES species. 
The Proponent considers based upon the above comments that the residual 
significant impacts presented in the ERD are accurate and still apply. 

N/A Please see the response to section 1.0 - 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

 
3. Environmental Management Plan 

Table 2 – Review of Environmental Management Plan 
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1. General Please note that DCCEEW will require the 
Environmental Management Plan to be updated in 
accordance with the key avoidance measures for 
the MNES protected matters outlined in the 
comments on Chapter 8. 

Please refer to Section 1.2 to 1.5 and the Proponent’s response to items in Draft 
Environmental Review Document. 

Table 1 above for further detail relating to key avoidance measures for MNES 
species. 

N/A Please see section 1.0- 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

Please refer to the updated EMP (RevB).  

2. Page vi – Inland 
waters Plunge 
Pool - 
Environmental 
outcome 

Please include in the environmental outcome 
section for the Plunge Pool that there will be no 
impacts to critical and significant habitat of value 
to MNES fauna in the vicinity of Plunge Pool and 
the associated riparian vegetation. 

The Proponent has amended the EMP. 
 

It is acknowledged that Plunge Pool is significant to terrestrial fauna, 
particularly MNES species such as the Pilbara Leaf-nosed Bat and Pilbara Olive 
Python, providing water resources throughout the year. Protection from 
direct impacts have been provided by a MEZ, as described in detail within the 
ERD. To provide further confidence, in addition to monitoring groundwater 
drawdown, triggers and thresholds have been added to the EMP in relation to 
clearing approaching the MEZ boundary. 

58 Not addressed Please state what 
has been included in this section. 
It is unclear what has been 
amended and if the requested 
information has been included. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

Please refer to the updated EMP (RevB).  
The Plunge Pool MEZ includes surrounding 
riparian vegetation.  The EMP includes early 
warning, trigger and threshold criterion to 
ensure no direct impacts the Plunge Pool 
MEZ. In addition, conservative early 
warning, trigger and threshold criterion is 
included in the EMP. 

5. Page ix – 
Northern 
Quoll & 
Pilbara Olive 
Python 

1. As outlined in the Recovery Plan for the 
Northern Quoll and the Conservation Advice 
for the Pilbara Olive Python water bodies and 
drainage lines (both Major and Minor) are 
considered to be critical habitat for the 
species and impacts to these habitats will 
need to be monitored and managed. Please 
address. 

The Proponent has amended the EMP. 
 

Table 2-11 EMP Provisions – General Provisions for EPBC Act Listed Species 
within the EMP provides management provisions for threatening processes 
including fire (e.g., Emergency response (firefighting) procedures are to be 
implemented to control fires arising as a result of implementation of the 
Project), vehicle movements (e.g., Speed limits on unsealed roads to not 
exceed 60km/h), fauna interaction, weeds, feral animals, noise and 
vibrations, and light. 

 
In relation to fragmentation, the Proposed Action includes progressive mining 
(i.e., not all areas will be cleared and mined simultaneously). Progressive 
rehabilitation of areas no longer required for mine operation will occur to 
minimise the presence of disturbed areas. Outcomes and Management Target 
amended for these species on page ix to align with Table 2-11. 

IX and 72 1. Not addressed. Please include 
the management and monitoring 
measures for water bodies and 
drainage lines habitat. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

Please refer to the updated EMP (RevB).  
The Plunge Pool MEZ includes surrounding 
riparian vegetation.  The EMP includes early 
warning, trigger and threshold criterion to 
ensure no direct impacts the Plunge Pool 
MEZ.  In addition, conservative early 
warning, trigger and threshold criterion is 
included in the EMP. 
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6. Page ix – 
managemen
t target 

Please include the following objective based 
management targets: 

• Minimise incidental mortality of 
conservation significant fauna from 
clearing activities, entrapment, 
vehicle strike or mining related 
activities or fire. 

• Minimise decline in conservation 
significant fauna populations due to 
predation from/of introduced 
fauna and pest species. 

• Minimise fauna population decline due to 
entrapment within mine infrastructure 
and equipment. 

• Minimise decline in significant 
fauna habitat condition or 
composition due to dust or 
changed fire regimes. 

• Avoid disturbance to permanent water 
bodies and semi-permanent water bodies. 

 
The DCCEEW considers the stated management 
target in the EMP, Investigate the presence of 
Northern Quoll and Pilbara Olive Python within the 
Development Envelope, via camera, observation 
and/or secondary evidence 
results, to be inadequate. 

The Proponent has amended the EMP. 
 

Table 2-11 EMP Provisions – General Provisions for EPBC Act Listed Species 
within the EMP provides management provisions for threatening processes 
including fire (e.g., Emergency response (firefighting) procedures are to be 
implemented to control fires arising as a result of implementation of the 
Project), vehicle movements (e.g., Speed limits on unsealed roads to not 
exceed 60km/h), fauna interaction, weeds, feral animals, noise and 
vibrations, and light. Outcomes and Management 

 
Target amended for these species on page ix to align with Table 2-11. 

72 Partially addressed. NB. Table 
should be 2- 12. 

 
Please include in table 2-12 the 
objective avoid disturbance to 
permanent water bodies and semi- 
permanent water bodies. 

The Proponent notes the comment.  

Plunge Pool is the only permanent 
groundwater fed water body within the 
Development Envelope and is captured in a 
MEZ.  The EMP includes early warning, 
trigger and threshold criterion to ensure no 
direct impacts the Plunge Pool MEZ.  In 
addition, conservative early warning, trigger 
and threshold criterion is included in the 
EMP. 

7. Page 16 - 1.1 Please note that the mine exclusion and restriction 
zones may change to align with DCCEEW’s position 
on key avoidance buffers for the MNES protected 
matter habitats. Please address. 

Please refer to Section 1.2 to 1.5 and the Proponent’s response to items in Draft 
Environmental Review Document. 

Table 1 above for further detail relating to critical habitat for MNES species. 

N/A Please see section 1.0- 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

8. Page 22 and 23 
- Table 1-
2 
Terrestria
l fauna 

Please include the following additional indirect 
impacts to terrestrial fauna: 

• Collison with fences, especially fences with 
barbed wire 

• Contamination by mining residue at roost 
sites 

• Poisoning by Cane toads 
• Predation and competition for prey with 

foxes and feral cats 
• Disturbance of (human visitation) at 

breeding sites 
• Foraging habitat degradation including 

but not limited to groundwater 

Minor amendments made to indirect impacts. 

Hydrological impacts have not been included within the Terrestrial Fauna 
component as these are being managed under Inland Waters and this will 
minimise duplication. 

22 Noted. 
Please include this information in 
the ERD. The hydrological impacts 
have not been included within the 
terrestrial fauna component as 
they are being managed under the 
Inland Waters section. 

The Proponent notes the comment.  

The published ERD (Rio Tinto, 2023a) has 
not been amended.   
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mounding, salinity or unbalanced 
growth 

• Inappropriate fire regimes and introduced 
herbivores 

• Weed infestation impacts to foraging 
habitats 

• Hydrological impacts to critical and 
supporting habitats 

9. Page 26 – 
Table 1-3 

• Please ensure that comments provided 
by the DCCEEW on the water related 
impacts provided in Table 6 of this 
document are addressed in Table 1-3 
and throughout the Environmental 
Management Plan. 

Please refer to response to items in Inland Waters. 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling 
and testing programmes across the Brockman Syncline deposits in the 1980’s 
and have been ongoing since this time. Groundwater monitoring over a 
network of 200 monitoring bores and vibrating wire piezometers has been 
occurring across the Brockman Syncline since operations commenced in the 
1990’s, with regular monitoring 
programs since 2004. Data gathered from these monitoring programs has 
been used to determine the extent and quality of groundwater resources 
within the region and to develop and refine detailed groundwater models. As 
part of the above, monitoring of aquifer response to dewatering at the 
existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for 
the Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope 
have enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling 
to provide a detailed understanding of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified 
from geophysics, geological mapping, encountered during resource drilling 
and visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross 
cutting the major formations and the deposits as shown on Figure 6-1 in the 
ERD and reproduced below (i.e., have been intruded/and subsequently 
eroded prior to deposition of Tertiary sediments). The dykes occur at regular 
intervals, are sub-vertical, and generally with no fault displacement although 
a number have been interpreted as being associated with major faults or 
having intruded pre-existing fault structures (Müller, et. al., 2005). A 
continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the area as it exhibits similar folding 
and faulting of the layered formations. Local dykes crosscut single limbs of 
the syncline (north or south), where larger regional dykes are observed 
running across the Boolgeeda Valley, transecting both limbs of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on 

26 Please see point 7a below, 
response on Inland water Table 
5. 

The Proponent notes the comment.  

Please refer to Table 1 above for a response 
to point 7a. 
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changes in groundwater elevations, anomalously steep gradients or response 
in monitoring bores to abstraction) due to the presence of these low 
permeability sub-vertical dykes and fault features, as well as very low 
permeability units within the steeply dipping geology forming barriers to 
horizontal flow. Additionally, differential groundwater levels have been 
observed across a major Dolerite Sill that has been observed wrapping 
around the syncline along strike of the Joffre resulting in the syncline being 
primarily a closed system with little connection to the surrounding geologies 
as discussed in Section 6.3.3. and Figure 6-1 and 6-2 of the ERD and 
reproduced below. 
Based upon the significant volume of data collected to date the (including 
from existing operational dewatering) drawdown has been shown to be 
confined to within the syncline and impacts outside of the aquifer boundary 
have not been observed and are unlikely and have thus not been modelled to 
occur. This has been demonstrated in that dewatering from existing 
operations have not shown impacts occurring outside of the Syncline. 
Potential permeability across dykes has been accounted for in relation to 
environmental values/features which are likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring 
bores along Boolgeeda Creek with high interval groundwater level readings 
dating back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within 
the Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit 
(Joffre Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease 
in groundwater levels coincident with dewatering activities. 
 
Abstraction since September 2021 from Pit 17 located north of the dolerite sill 
implies potential disconnection of aquifer. 
 
The Proponent conceptualises and re-calibrates groundwater models as 
further data is received (at a minimum annually). Where there is uncertainty 
in the data (e.g., dyke permeability), multiple scenarios with a range of 
hydraulic parameters have been modelled to provide a conservative estimate 
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of drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The 
potential maximum impact has therefore been considered. This is further 
supported by the proposed early warning, trigger and threshold values within 
the EMP. The Proponent will undertake uncertainty analysis as further data 
becomes available and commensurate with the level of risk to environmental 
receptors including Plunge Pool. Groundwater data and knowledge will 
continue to be collected to support ongoing refinement and calibration of the 
hydrogeological conceptualisation across the Syncline and identify any 
impacts which are at variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE 
within the synclinal aquifer boundary that is known to provide critical habitat 
for MNES species (Appendix D3). Ridge Pool, which has also been identified 
as a potential GDE and which provides critical habitat for MNES species, is 
located approximately 140 m outside of the Development Envelope and 
more than 100 m above the synclinal aquifer and is likely to be supported by 
a perched aquifer (see page 63 of Appendix D3). The Proposed Action will not 
result in dewatering from the aquifer associated with Ridge Pool and is 
therefore not predicted to impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in 
Section 6.7.1.1 of the ERD. The approach to management and monitoring is 
provided in the supporting EMP (Appendix B:3). 
 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 

result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to 

ensure environmental and cultural heritage values are maintained. 
 

The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 

and sedimentation in Plunge Pool as a result of the Proposal. 
 
To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally 

safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe 
deposits and associated landforms. 

• No construction of waste rock landforms in the area immediately north 
of the Plunge Pool catchment. 

• Should mining within the Plunge Pool catchment be mutually agreed 
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with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 

northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 

- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

 
• Subject to access to Plunge Pool being approved by the Muntulgura 

Guruma People: 
- Undertake at least two years of water quality and sediment 

monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining 
BS3 and/or Creekside deposits 

• Details of the mining methods and limits that are deemed culturally safe 
prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised 
on other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions 
for Inland Waters (which also consider potential impacts to MNES) in order to 
meet the outcome of no measurable drawdown of levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts 
to known ground and/or surface water values/features identified as they relate 
to MNES species. 
The proponent offers the DCCEEW the opportunity to have a further 
technical expert workshop to discuss the above in greater detail. 

 
Table 5 (inland waters) below. 

 
The Proponent has amended the EMP in relation to Inland Waters for 
additional protection of Plunge Pool. The Early Response, Trigger and 
Threshold Criteria associated with Plunge Pool have been updated within the 
EMP to ensure any variance to the modelling is identified earlier. The Early 
Response Criteria has been amended to a monitoring bore approximately 2.3 
km closer to mining activities (5.2 km away from Plunge Pool - previously 
used a bore 2.9 km from Plunge Pool). It is acknowledged investigating a 
MAR scheme will take time, so in turn, the Response Action for 
"Investigate whether Managed Aquifer Recharge (MAR) is an appropriate 
mitigation action, and if so, initiate a project to develop and commission a MAR 
scheme" is now associated with the Early Response Criteria - previously this 
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Response Action was associated with the Trigger Criteria. 
 

11. Page 24 – 1.6 • Please modify the text “fauna habitats of 
high significance”, to include moderate 
significance. 

The Proponent has amended the EMP to be consistent with the ERD which uses 
the terminology high significance critical Gorge/Gully and Debris Slope/Rocky 
Outcrop (denning, breeding, roosting) habitats. 

24 Not addressed The words 
‘fauna habitats of high 
significance’, does not include 
moderate significance. Please 
update. The sentence in 
section 1.6 should imply that 
maximum clearing 
limits are proposed for high and 
moderate significance. 

The Proponent notes the comment.  

The EMP (RevB) has not been amended.  
Upper clearing limits are proposed for 
critical habitats Gorge/Gully and Debris 
Slope/Rocky Outcrop habitats.   
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12. Table 1-3 
Page 29 

Please modify the text “Protection of high 
significant foraging habitat”, to include moderate 
significance. 

The Proponent has amended the ERD to include high significance critical 
(breeding and roosting) habitat and moderate significance critical (foraging 
and dispersal) habitats, when within a species home range. 

30 Please see section 1.0- 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

 

13. Page 30 – 
Northern quoll 

The DCCEEW does not consider the statement to 
be accurate, ‘plains and vegetated areas provide 
foraging and dispersal habitat but are considered 
to be less important for the species survival’. 
Vegetated areas play an important role in the 
survival of the species and is considered to be 
critical habitat for the Northern Quoll. Shelter 
sites can be tree hollows, hollow logs and 
termite mounds and are equally important for 
refuge from predation and fire. Dispersal and 
foraging habitat should be considered critical 
habitat associated with or connecting 
populations is important for the long-term 
survival of the Northern Quoll. 

The Proponent has aligned its classification of habitats for the Northern Quoll 
in accordance with Appendix E8 (Biologic 2022a) which states that Major and 
Minor Creekline habitats within the Study Area are considered critical foraging 
and dispersal habitat for the species. 

N/A Not addressed DCCEEW requests 
that this sentence be removed or 
updated as it is misleading 
statement. Please update the 
sentence to state that plains and 
vegetated areas provide foraging 
and dispersal habitat are important 
for the species survival as it 
provides supporting habitat for 
the Northern Quoll. 

The Proponent notes the comment.  

The EMP (RevB) has not been amended.  
The context of the sentence is that adjacent 
plains are of lower significance compared to 
Gorge/Gully and Debris Slope/Rocky 
Outcrop habitats which are considered 
critical.  Amendment of the sentence does 
not change the proposed management 
controls documented in the EMP.   

14. Page 61 Please include the following additional monitoring 
for the bat caves: 

• Monitoring through annual fixed point 
LiDAR surveys. 

Monitoring for any structural changes and cave 
features through fixed point laser scanning (this 
would be performed prior to blasting occurring 
within 500m of the cave to obtain baseline data, 
and annually thereafter for those years where 
mining activities are undertaken within 500m of 
the cave feature). 

The Proponent has not amended the EMP to include LiDAR or fixed-point 
laser scanning; existing proposed monitoring for structural integrity has been 
retained. The EMP has been amended to include microclimate monitoring of 
select caves. 

 
This requested monitoring will require repeated entry into caves; as 
discussed previously with the DCCEEW for this and other recent Proposed 
Actions, repeated cave entry increases the potential to disturb bats and have 
a long-lasting detrimental impact on the species. Instead, the Proponent has 
proposed on-ground or by UAV visual inspections for structural damage to 
the entrance of caves. 
To support structural change monitoring, the Proponent has included passive 
microclimate monitoring including temperature and humidity parameters as 
informed by bat subject matter experts and the Proponents experience at 
other Proposed Actions. A significant step change in temperature and humidity 
may be an indication of potential changes to the structural integrity of a cave 
and its ongoing suitability. Data collected at other operations indicates 
temperature and humidity naturally vary significantly. A change in structural 
integrity independent of a change in temperature and humidity (and vice versa) 
may not indicate the cave is no longer suitable. As such, trigger and threshold 
criteria have been developed that reflect a combined change in structural 
integrity supported by a step change in microclimate values to identify a 
change in cave suitability. Microclimate monitoring actions have been added 
into the EMP (Table 2-8) to further support the visual inspections for structural 
integrity. 

N/A Addressed Please include 
Echolocation call monitoring as a 
management measure. 

The Proponent notes the comment.  

The EMP (RevB) includes acoustic 
monitoring as a supporting criterion for 
Ghost Bat and Pilbara Leaf-nosed Bat 
persistence within the Development 
Envelope.  
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15. Page 63 - Table 
2-8 

Figure 2-7 shows the Ghost Bat caves that will be 
monitored during the operational phase of the 
project, please clarify why the Pilbara Leaf-nosed 
Bat caves are not included in this figure and 
monitored in the Environmental Management 
Plan. 

All Pilbara Leaf-nosed Bat roosts identified within the Development Envelope 
were classified as either Category 4 Roosts (potentially used as nocturnal 
refuge) or as no usage to the Pilbara Leaf-nosed Bat. It is important to note 
however, that 81 of these roosts overlap with Ghost Bat roosts. The only 
known permanent roost (Upper Beasley River Roost) is located approximately 
670 m outside of the Development Envelope. 

 
The EMP does commit to undertake ongoing monitoring (acoustic monitoring, 
temperature and humidity) during operational phase specifically for Pilbara 
Leaf- nosed Bats use of Plunge Pool and Upper Beasley River Roost (see Table 
2-8). 

67 Partially addressed – DCCEEW is 
unsure how temperature and 
humidity monitoring will be 
undertaken for PLNB use of Plunge 
pool and UBRR. Should the 
statement read, that monitoring 
will be undertaken within the Cat 4 
roosts surrounding these pools. The 
DCCEEW agrees that the Cat 4 caves 
will not be monitored. 

The Proponent notes the comment.  

The EMP (RevB) has been amended to 
clarify that temperature and humidity 
monitoring of Upper Beasley River Roost is 
unable to be undertaken due to access 
restrictions, and is not appropriate to be 
conducted at Plunge Pool.   

16. Table 2-10 Please align management targets in this section to 
the DCCEEW’s position on the avoidance buffers 
and the 
mitigation measures outlined in the ERD and in 
the comments above. 

Please refer to Section 1.2 to 1.5 and the Proponent’s response to items in Draft 
Environmental Review Document. 
Table 1 above for further detail relating to exclusion zones for MNES species 

N/A Please see section 1.0- 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
MNES species and offset requirements in 
line with published guidance. 

17. Table 2-11 • Please include a section on 
minimising fauna population 
decline due to entrapment 
within mine infrastructure and 
equipment. 

• Please include the following management 
actions in this section: 

o Permanent water sources 
(tanks, ponds and dams) to be 
fenced and / or have fauna 
egress mats installed. 

o Trenching activities to comply 
with EMP to minimise impacts to 
fauna during such activities. 

o Containers to have doors closed 
securely when not in use. 

o Ensure all drill holes are 
plugged immediately 
after drilling and 
sampling to prevent 
fauna entering the hole. 

o No barbed wire to be installed 
within 1000m (500m radius) of 
the MEZs. 

o All barbed wire to be 
removed within 1 year of 
commencement of the 
action and all barbed wire 
required by other legislation 
have bat reflectors added to 

The EMP includes commitments in relation to barbed wire where required by 
legislation - see Table 2-8, Table 2-11 and Table 2-12. Commitments to 
fencing around attractant areas, covering putrescible wastes and to establish 
egress points in artificial water sources (e.g., turkeys’ nests and sediment 
ponds) have been included in the EMP to be consistent with the ERD. 

76 Not addressed 
Please include the following 
management actions - no barbed 
wire to be installed within 1000m 
(500m radius) of the MEZs. 

- All barbed wire to be 
removed within 1 year of 
commencement of the 
action. 

The Proponent notes the comment.  

The Proponent has committed to avoiding 
use of barb wire in the Development 
Envelope associated with the Proposed 
Action, except where there is a legislative 
requirement to do so.  Where barbed wire is 
existing or required by legislation, reflectors 
are to be installed on the barbed wire (refer 
to published ERD Section 8.6.1.3 and EMP 
Table 2-15). The Proponent considers these 
management measures are appropriate and 
adequate to mitigate and manage the risks 
to bats from entrapment. 
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the top strand to minimise 
bat interactions. 

18. General • Please include a new section 
that lists in detail the Roles and 
Responsibilities for the 
Environmental Management 
Plan. 

A separate section for Roles and Responsibilities has not been included. 
Roles and Responsibilities are assigned to various actions under a number of 
Tables within the EMP for example, Table 2-8 lists the Environmental 
Operations Team supported by Biological Assessments Team, and the Drill 
and Blast Team as responsible for a number of actions/responses. Adding in a 
new section will lead to unnecessary duplication. 

N/A Partially addressed Please include 
more details on the responsibilities 
for the roles in the various sections. 

The Proponent notes the comment.  

The EMP (RevB) has been amended to 
include the following definition for 
Responsible: Indicative team within the 
Proponent’s organisation responsible for 
implementing monitoring and management 
actions to demonstrate compliance with 
criterion. A responsible team is provided to 
facilitate internal Proponent management 
only; the identified responsible team is 
subject to amendment without 
resubmission of the EMP in line with 
adaptive management processes.  

 

Table 4 – Review of Impact Reconciliation Procedure 
 

No. Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comment – 4 
August 2023 

Proponent response 17 May 2024 

2. General The IRP will need to reflect the comments provided by 
DCCEEW on Chapters 8, 13, and 14 in regard to what 
DCCEEW considers to be key avoidance measures for 
each of the protected matters habitats and the 
recategorization of critical and supporting habitats. 

Please refer to Section 1.2 to 1.5 and the Proponent’s response to items in Draft 
Environmental 
Review Document. 

Table 1 above for further detail relating to key avoidance measures (exclusion 
zones) and critical and supporting habitats for MNES species. 

N/A Please see section 1.0- 
1.5 above. 

The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            29  

No. Section DCCEEW comment – 2 March 2023 Proponent comment 26 May 2023 Page No. DCCEEW comment – 4 
August 2023 

Proponent response 17 May 2024 

3. General Please include a figure or map that displays the 
overall clearing area for each habitat type for each 
species to be offset. 

Appendix 4 of the IRP presents the Proposed Action offset areas. The Proponent 
has amended the IRP to include an additional figure that shows high significance 
critical (denning, breeding, roosting) habitat types within the Development 
Envelope and moderate significance critical supporting (dispersal and foraging) 
habitat in the context of significant species home ranges within the Development 
Envelope. 

 
It is noted, that as per the ERD, the conceptual footprint provided is indicative 
and may be subject to change as the Proposal is developed. The Proponent 
reiterates the challenges of defining a fixed footprint for the duration of mine 
life of >25 years; however, the Proponent’s Development Envelope design; 
proposed mining exclusion zones; proposed mining restriction zones; and 
conditioned clearing limits provide assurance that impacts to Critical value 
MNES habitat will be 
avoided and/or appropriately limited and managed. 

 Not addressed. Please include 
individual figures for each species to be 
offset, overlaid with critical habitat 
figure. 
The figures (Appendix 4) do not display 
what the various coloured circles 
represent. 

The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information.    

6. Page 3 - 
Table 1 

1. Please update this table based on 
the requested amendments to what 
is considered critical and supporting 
habitat for the Northern Quoll, 
Pilbara Leaf-nosed bat, Ghost Bat 
and Pilbara Olive Python. 

2. For clarity, please change the word 
“from”, to “within”. 

3. Please update the table to include 
major and minor creeklines as critical 
habitat for Northern Quolls as 
discussed previously. 

1. Please refer to Section 1.2 to 1.5 and the Proponent’s response to items in 
Draft Environmental Review Document. Table 1 above for further detail 
relating to key avoidance measures (exclusion zones) and critical and 
supporting habitats for MNES species. 

 
3. The Proponent notes this request; however, the IRP has not been amended to 
reflect this change. The Proponent notes that Table 1 reflects anticipated draft 
approval conditions, and that Table 1 will be updated to reflect actual approval 
conditions when received. 

 
4. Please refer to Section 1.2 to 1.5 and the Proponent’s response to items in Draft 
Environmental 
Review Document. able 1 above for further detail relating to key avoidance 
measures (exclusion zones) and critical and supporting habitats for MNES species 

 1. Please see section 1.0-1.5 above. 
 

3. Noted 

4. Please see section 1.0- 
1.5 above. 

1. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

2. Noted.  

3. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

13. Page 6 - 
2.2.2 

• Please note that the 10% contribution will need 
to be made prior to the commencement of the 
action. The initial payment of 10% will be a 
contribution into the PEOF for the maximum 
possible amount of offsets payable into the fund 
to meet the offset obligation under the EPBC Act. 
The 10% contribution will then be deducted from 
the first IRR offset. However, if there is a 
remaining amount from this IRR, then the 
remainder will be applied in full to the second 
invoice. To be clear, the initial 10% contribution 
cannot be used to part-pay multiple invoices. 
Please clarify this process in the final paragraph. 

The Proponent notes DCCEEW’s comment; however, the IRP has not been 
amended to reflect this change. 
The Proponent notes requiring the 10% payment prior to the commencement of 
the action relies on DWER (a State agency) rather than DCCEEW to issue the 
invoice in a timely manner. This process resulted in a significant delay to the 
commencement of the Greater Paraburdoo Iron Hub action as DWER were not 
consulted by DCCEEW of this requirement. 
It is unclear to the Proponent if this process has been since discussed and a 
process formalised with DWER to facilitate issuing such an invoice. Hence the 
current wording has not been updated until further clarity regarding resolution of 
the matter can be provided. 

7 Not addressed 
The 10% payment prior to the 
commencement of the action will 
remain the expectation, as this aligns 
with meeting the EPBC Act Offset 
Policy. Discussion between DCCEEW 
and DWER have resolved the invoice 
process. Please update this section as 
requested. 

The Proponent notes the comment.  

17. Page 7 - 
Table 4 

• Please note that Table 4 will need to be further 
revised with the confirmed number of hectares of 
critical and supporting habitat per species in 
accordance to DCCEEW’s comments provided on 
Chapter 8, 13 and 14 of the ERD. 

Please refer to response to item 2 of Impact Reconciliation Procedure N/A 1. Please see section 1.0- 
1.5 above. The Proponent notes the comment.  

Please refer to Section 4.4 (above) for the 
summary of discussions held with DCCEEW in 
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Canberra on 25 October 2023 regarding 
MNES species and offset requirements in line 
with published guidance. 

 

23. Appendix 4 • DCCEEW will require all five proposed offset 
areas as separate A4 page figures. 

The Proponent notes that offsets have been applied to high significance 
Gorge/Gully and Debris Slope/Rocky Outcrop (Breeding and roosting) habitat 
types throughout the Development Envelope equating to 331 ha. 

In addition, upper clearing limits have been proposed for these habitat types to 
ensure these habitat types are protected. 

 
With regards to moderate significance critical Major and Minor Creekline and 
Alluvial, Colluvial and Hardpan Plain (foraging and dispersal) habitat types the 
Proponent has mapped these within the species home range and consolidated 
into a single GIS spatial layer for simplicity. Each species home range (and thus 
offset area) is shown in Appendix 4as well as the consolidation layer. 

 
Further to the above the Proponent has included an additional Figure in 
Appendix 4 showing high and moderate significance habitats over the consolidated 
offset area for the Proposed Action. 

N/A Not addressed. 
As stated in point 3. Please include 
individual figures for each species to 
be offset, overlaid with critical habitat 
figure. The figures (Appendix 4) do not 
display what the various coloured 
circles represent. 

The Proponent notes the comment.  

Please refer to Table 2 for a list of figures 
provided as supplementary information.    
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7a. DCCEEW response on Inland water Table 5 - Groundwater, surface water and groundwater dependent ecosystems 

The department acknowledges the extensive workshops help between the proponent and DCCEEW on Wednesday 25 October 2023 to discuss in-depth the work the proponent has undertaken to assess and characterise the hydrogeology and ecohydrology of the project 
site. Following these discussions, the department requests further information on the following. 

 
To assist in understanding potential impacts of the proposed activity from a groundwater perspective, the department requests further information on the conceptual impermeability of the dykes, in particular the ones at each side of Plunge Pool in addition to a better 
understanding of the N-S groundwater connectivity. The permeability of the dykes may be studied using direct methods (e.g. pumping test) however, it is not clear whether the proponent can do this type of test exclusively on the dykes or not. During the workshop, the 
proponent discussed an alternate method they are utilising, which is reinjecting in the adjacent bucket to assess groundwater behaviour in the neighbouring bucket. Further detail is requested to substantiate this approach and demonstrate the results. 

 
Further information is also requested to demonstrate the disconnection between the targeted hydrogeological units and the aquifer below Boolgeeda Creek due to potential for aquatic Groundwater Dependant Ecosystems (GDE) in the section where the creek becomes a 
main drainage feature has been removed. 

Remaining issues regarding the GDEs are: 
i. Further discussion required to substantiate how GDEs have been defined in terms of Inflow Dependant Ecosystems (IDE) and GDE. 

ii. Further discussion on the effectiveness of the unique RS mapping technique, which noted to be exclusively used by the proponent. 
iii. Even if the mapping tool is highly effective, it should be used as a screening tool only. Ground-truthing with LWP or isotopes should be used to confirm the effectiveness of the tool. The proponent has stated that they plan on doing some ground truthing 

now that the mapping has narrowed down potential areas, however it is unclear what methods would be used for this. 
iv. Ground-truthing of phreatic areas only done in 15-20 samples. Please provide further discussion to substantiate this sample size as adequate. 

For completeness, outstanding comments provided by the department on the Environmental Review Documentation are included below. These will require resolution in conjunction with the comments above. 

1. The department has reviewed the proponent’s responses on topics of groundwater, surface water, and groundwater dependent ecosystems (GDEs) (Table 5 of the proponent’s response) and does not consider the proponent to have adequately addressed the 
groundwater, surface water and groundwater dependent ecosystems comments. The proponent has responded to many issues and requests raised by DCCEEW by reproducing the paragraphs in Section 7 of their response, which often do not directly address DCCEEW 
individual comments. In addition to specific comments on items in Appendix A, the DCCEEW notes the following issues with the response in Section 7. 

Groundwater (drawdown, MAR) 

2. The proponent has not provided adequate local-scale characterisation of dolerite dykes (and the sill) to assess potential impacts to water-dependent assets. Hydraulic performance of dykes is variable (Rio Tinto 2022a, Figures 6-6–7, pp. 87–8); therefore, drawdown 
patterns at existing locations cannot be extrapolated to proposed areas (in particular in the northern extension to BS4, and eastern portion of the syncline where mining is not currently taking place – see Figure 2-2 (Rio Tinto 2022a, p. 14)). The following broad issues 
were not addressed by the proponent: 

a. The regional scale of the groundwater model and large area of the development envelope, which limits accurate detection of localised variable dyke permeability in areas likely to support MNES species; 

b. Aquifer pumping tests near Plunge Pool at either side of dolerite dykes upgradient of Plunge Pool which were planned to occur in 2022 but were not performed (Rio Tinto 2022d, p. 29); 

c. Historical drawdown from existing operations which has been shown to occur with little to no influence from dykes (Rio Tinto 2022c, Figures 11–2, pp. 13–4); 

d. Drawdown predictions for the proposal being informed by observations from current dewatering, however given the slow movement of groundwater around the syncline, the full extent of this drawdown may not yet be reached; and 

e. Lack of confidence in conceptualisation when referring to dykes in proposal documentation regarding their location, extent, and hydraulic properties (RPS Group 2021, p. 45). 

f. The uncertainty analysis indicates significant drawdown at Plunge Pool if dyke permeability is greater than the base case scenario of 1 x 10-7 m/day (RPS Group 2021, Figures 19–20, pp. 42–4). 

g. Figure 4.6 (a–b) (Biologic 2021) shows groundwater drawdown contours between syncline limbs in areas supposedly protected from drawdown impacts via the dolerite sill barrier. 

3. If the potential compartmentalisation of the groundwater system by dykes is extensive across the development area, rainfall recharge would therefore be constrained to each hydraulic compartment. The proponent has not considered if recharge may be more reduced 
in areas where mine infrastructure is located in the same groundwater catchment if this compartmentalisation is occurring. Low recharge from low rainfall rates and minimal throughflow, combined with this catchment loss, means that groundwater levels will still not 
recover by 2350 (long-term modelled timeline) (RPS Group 2021, p. 46). However, evidence that the compartmentalisation is extensive across the site has not been provided. 

4. The proponent is relying on ongoing monitoring and model refinement to develop future mitigation measures such as Managed Aquifer Recharge (MAR). As recharge and groundwater flow across the syncline are extremely slow (RPS Group 2021, p. 4), there will likely 
be insufficient time to take mitigation actions, such as developing and commissioning a MAR scheme, if drawdown extends beyond dykes to Plunge Pool. 



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            32  

 
5. The groundwater model does not extend to Boolgeeda Creek and Duck Creek, where surplus water will be discharged and can cause mounding in the alluvium. Mounding effects from extending the wetting front and period of creek lines and potential transfer from 

ephemeral to permanent inundation are not considered. This is particularly relevant where waterlogged conditions can cause decline in riparian vegetation extent and condition. 

Semi-permanent and permanent pools 

6. It is unclear how ‘stringent environmental outcomes’ for Plunge Pool will be met without adequate supporting information. Information required to develop material outcomes includes but is not limited to: 

a. baseline hydrogeological and hydrological conceptualisation of the site; 

b. ground and surface water modelling (including contaminants) with appropriate scale and inputs, and anticipating changes to hydraulic properties of backfilled pits; 

c. comprehensive monitoring plans and schedules to detect impacts early; and 

d. corresponding management plans to avoid or minimise impacts. 

7. If mining takes place within the Plunge Pool catchment, MM-J and Creekside deposits (BWT and upgradient of Plunge Pool) will be backfilled to above post-mining recovered groundwater level. The proponent should therefore consider groundwater quality impacts 
based on the backfill material (notably acidic and metalliferous drainage (AMD), and potential acid sulfate soils (ASS) which were not discussed in proposal documentation yet have been identified as occurring with low probability per CSIRO (2013)). 

8. The proponent plans to undertake 2 years of baseline monitoring (sedimentation and water quality); however, this is subject to site access, and not confirmed. Given the potential impacts to Plunge Pool, more details regarding this monitoring plan and timeline is 
recommended for further assessment. Baseline monitoring should be undertaken in accordance with ANZG (2018). 

9. While Ridge Pool is located outside of the development envelope (150 metres), it is sufficiently close to activities to be impacted. The DCCEEW does not consider there to be an adequate description of Ridge Pool and its supporting perched aquifer. While direct impacts 
to this aquifer from BWT mining dewatering are potentially unlikely, indirect impacts should be considered. 

a. The proponent should provide a detailed characterisation of inputs (rainfall recharge, losing streams) and outputs (seepage to the regional water table, throughflow, and evaporation during surface expression) to identify potential impacts of the proposal to 
these processes. 

b. Further issues regarding the groundwater model and reliance on dyke permeabilities as outlined in Paragraph 2 above. 

Groundwater-dependent ecosystems 

10. The proponent’s assessment of the groundwater dependence of vegetation within the development envelope is limited. A more adequate characterisation should consider: 

a. Scientific methodologies that are fit-for-purpose, such as conducting leaf water potential analysis (Richardson et al. 2011); 

b. using Landsat technology such as Soil Adjusted Vegetation Index (SAVI) which is most appropriate for semi-arid zones in Australia; 

c. using GDE features such as the presence of Eucalytpus camdulensis and water availability indicator flora species such as Acacia ampliceps as indicators of groundwater dependency for further investigation; and 

d. characterising all areas of potential groundwater dependence, i.e., around water bodies, forested and wooded areas and riparian zones. 

11. The potential impacts to GDEs and riparian vegetation along Boolgeeda Creek and Duck Creek from surplus discharged water have not been explored by the proponent (see Paragraph 5). Additionally, the pre mining depth to water values along Boolgeeda Creek have 
not been included and the full length of the creek has not been surveyed for potential GDEs within the project envelope (Biologic 2020). This information should be obtained to adequately assess potential impacts. 

12. The proponent has not considered the drawdown and dewatering impacts to perched and shallow aquifers. The new operation areas and proposed activities have areas mapped as habitat suitable for supporting GDEs and/or MNES. 

a. Changes to the shallow groundwater or connections between the surface water and groundwater could result in the loss of critical habitat and foraging areas for MNES and/or GDEs. 

b. The proponent states that GDEs “are unlikely to be accessing the larger scale aquifers and are more likely to be reliant on small scale/perched aquifers and/or are inflow dependent” (Biologic 2021a, p. 34), and therefore will not be impacted. However, 
Figure 6-4 (Rio Tinto 2022a, p. 85) shows areas where depth to water is less than 20 mbgl which corresponds with areas of potential GDEs. The information provided by the proponent does not adequately consider this impact or consider the hydraulic 
connectivity between the shallow and deeper aquifers. 
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8. Table 5 – Groundwater, surface water and groundwater dependent ecosystems 
 

No. Section DCCEEW Comments Proponent comment May 2023 Page No. DCCEEW comment - 4 August 2023 Proponent response 17 May 2024 

1. General The Brockman Syncline Proposal is a highly 
complex and extensive project (40 new pits 
and 24 WRL). The documentation provided 
does not adequately cover characterisation of 
the site, in particular fine scale impacts and 
the existing environment, thus a full 
understanding of potential impacts will require 
a much more in-depth review and further 
information from the proponent. Groundwater 
drawdown in the project area may have long-
term impacts for the plunge pool, 
Groundwater Dependant Ecosystems (GDEs) 
and critical MNES habitat. 

 
These impacts could potentially last hundreds 
to thousands of years. Given the projects 
complexity due to the geological formations 
and significant sites, i.e., Plunge Pool, MNES 
and GDEs, a peer-review of the groundwater 
model by an expert is required, which will be 

Please refer to Section 6 above. 
Groundwater investigations across the Brockman Syncline originally 
commenced in the 1970’s as part of iron ore mineral investigations. Major 
geological and hydrogeological drilling and testing programmes across the 
Brockman Syncline deposits commenced in the 1980’s and have been ongoing 
since this time. 

Groundwater monitoring over a network of 200 monitoring bores and vibrating 
wire piezometers has been occurring across the Brockman 
Syncline since operations commenced in the 1990’s, with regular 
monitoring programs since 2004. 

 
Data gathered from these monitoring programs has been used to determine the 
extent and quality of groundwater resources within the region and to develop 
dewatering strategies for BWT deposits. As part of the above, monitoring of 
aquifer response to dewatering at the existing mines has allowed for a 
significant database of groundwater knowledge to be developed to support 
ongoing refinement and calibration of the hydrogeological conceptualisation 
across the Syncline. 

 

N/A Refer to the above point 7a DCCEEW 
response on Inland water. 
The DCCEEW requests that all current 
and any additional documentation 
relating to groundwater, surface water 
and groundwater dependent ecosystems 
should be peer reviewed to satisfy the 
departments concerns on the impacts of 
the proposed action to the environment. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

 

http://www.waterquality.gov.au/anz-guidelines
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undertaken by the Independent Expert 
Scientific Committee on Coal Seam Gas and 
Large Coal Mining Development (IESC). Under 
the functions of the IESC, the EPBC Act allows 
for the Minister of the Environment to request 
scientific advice on any project that could 
impact a protected matter (see section 505D 
2(a)). The DCCEEW will be recommending that 
this be undertaken for the proposed action. 

Similarly, the hydrological studies and ongoing operations in the areas have 
enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling. 

2. General A detailed assessment of the proposed 
Environmental Management Plan (EMP) (Rio 
Tinto 2022b) was not possible as potential 
impacts to groundwater, surface water, 
groundwater-dependent ecosystems (GDEs) 
and critical MNES habitats are not adequately 
described in the Environmental Review 
Document (ERD) and supporting 
documentation. Further monitoring and 
analysis should be undertaken to address 
remaining uncertainties as outlined in the 
advice below. 

As above N/A Refer to the above point 7a DCCEEW 
response on Inland water. The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

3. Groundwater The groundwater model (Rio Tinto 2022c and 
RPG Group 2021) relies heavily on the 
presence of low permeability sub-vertical 
dykes and fault features, as well as very low 
permeability units within the steeply dipping 
geology to form potential barriers to 
horizontal flow, thereby compartmentalising 
the groundwater (Rio Tinto 2022c, App C7 
Figure 8, p.11). These potential hydraulic 
barries are identified within the Brockman 
Syncline aquifers as very low permeability 
dolerite dykes and the major Dolerite Sill 
surrounding the project area. 

 
The DCCEEW notes that the proponent expects 
the dykes to potentially limit drawdown 
impacts to significant sites such as Plunge Pool 
and other groundwater expressions in the 
project area. The groundwater model extent is 
very large, based on a course grid and at a 
scale which is not suitable to define impacts to 
areas such as Plunge Pool and groundwater 
dependant assets. Given the unknown 
reliability of the dykes, the model extent set by 
aquitards (Paragraph 7) and large scale of the 
model, the DCCEEW has identified the 
following uncertainties outlined in the 
paragraphs below. 

Please see Section 7 
 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits (i.e., have been intruded/and 
subsequently eroded prior to deposition of Tertiary sediments). The dykes 
occur at regular intervals, are sub-vertical, and generally with no fault 
displacement although a number have been interpreted as being associated 
with major faults or having intruded pre-existing fault structures (Müller, et. 
al., 2005). A 
continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the area as it exhibits similar folding and 
faulting of the layered formations. Local dykes crosscut single limbs of the 
syncline (north or south), where larger regional dykes are observed running 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in 
monitoring bores to abstraction) due to the presence of these low permeability 
sub-vertical dykes and fault features, as well as very low permeability units 
within the steeply dipping geology forming barriers to horizontal flow. 
Additionally, differential groundwater levels have been observed across a major 
Dolerite Sill that has been observed wrapping around the syncline along strike 
of the Joffre resulting in the syncline being primarily a closed system with little 
connection to the surrounding geologies as discussed in Section 6.3.3.1 and 

N/A Not addressed 
The proponent has not justified the use 
of a regional scale groundwater model, 
nor indicated additional scientific 
evidence, such as isotope analysis, (to 
determine source groundwater that is 
expressed at Plunge Pool). Potential 
knowledge gaps around dyke 
permeability (fractures, weathering, 
strike and depth, etc.) have not been 
addressed (RPS Group 2021, p. 45), which 
contradicts the proponent’s response 
that sufficient characterisation has 
already been undertaken in the area and 
further monitoring isn’t required. 
Refer to Paragraph 2, in the above point 
7a DCCEEW response on Inland water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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1. The groundwater model and supporting 
information provides variable confidence in 
the dyke’s role as a barrier to groundwater 
flow, and subsequently to prevent drawdown. 
The DCCEEW notes that some of the 
drawdown could propagate across the dykes 
over time, as the dykes’ permeability may vary 
due to fractures and weathering (RPS Group 
2021, Appendix C4, p. 45). Furthermore, there 
are several locations where the Dolerite Sill 
has been eroded below groundwater level, and 
possibly infilled with detrital sediments, which 
could allow hydraulic connection with the 
formations overlying the Brockman Iron 
Formation with groundwater outflow (Rio 
Tinto 2022c, App C7 p. 19 & 21, Figure 14, p. 
20). 

2. The groundwater model also highlights 
the need for additional data via field testing 
of dyke permeability variation from fractures, 
weathering, or other geological complexities, 
and a better understanding of the 
groundwater system dynamics (RPS Group 
2021, Appendix C4, p. 40-2). 

3. A coarse grid was used for groundwater 
modelling which comprised the entire 
development envelope. As such, the model 
is unable to account for finer-scale 
heterogeneities, or map varying dyke 
permeability, where secondary porosity 
from mineralisation or erosion could result 
in localised areas of increased flow. This 
limitation is not discussed in the 
documentation. The potential implications 
may include substantial and irreversible 
impacts to Plunge Pool if groundwater 
drawdown was to propagate more rapidly 
across dykes than suggested, affecting pool 
permanence, and potentially requiring 
considerable time for water levels to return 
to pre-mining levels. 
Given the uncertainty surrounding the 
hydraulic conductivity of the dykes, specifically 
regarding how they will restrict the extent of 
drawdown influencing Plunge Pool, the 
DCCEEW suggests further isotope analysis be 
undertaken. Particularly, to determine the 
likelihood that groundwater supporting Plunge 
Pool is fed by groundwater upgradient via the 

shown on Figure 6-1 within the ERD. Localised shallow aquifers may also exist in 
the alluvial/detrital sediments, although these are likely to be mainly 
perched/disconnected aquifers formed during periods of significant rainfall (i.e., 
after cyclonic rainfall). Recharge to the groundwater system is minimal and 
occurs only via recharge from alluvial systems during extended wet periods. 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary are unlikely and 
have thus not been modelled to occur. This has been demonstrated in that 
dewatering from existing operations have not shown impacts occurring outside 
of the syncline. Potential permeability across dykes has been accounted for in 
relation to environmental values/features which are likely to support MNES 
species. 

 
The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. 

 
Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and is located more than 100 m above the synclinal 
aquifer and is likely to be supported by a perched aquifer (see page 63 of 
Appendix D3). The Proposed Action will not result in dewatering from the 
aquifer associated with Ridge Pool and is therefore unlikely to impact Ridge Pool. 

 
The Proponent notes that the Brockman Syncline is primarily a closed system 
with little connection to the surrounding geologies as discussed in Section 
6.3.3.1 and shown on Figure 6-1 within the ERD. As such groundwater 
drawdown is confined to within the syncline and impacts outside of the aquifer 
boundary are unlikely and have not been modelled to occur. This has been 
demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the syncline. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure changes to water quality and 
sedimentation will not impact the pool. This is presented in Section 6.7.1.1 of 
the ERD. The approach to management and monitoring is provided in the 
supporting EMP (Appendix B:3). 
The following environmental outcomes are proposed in relation to Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. The following 
environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally 
safe mining in some areas is 
mutually agree with the Muntulguru Guruma People. This applies specifically to 
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seepage over the top edges of the dyke. This is 
critical to understanding the likelihood of 
impacts to Plunge Pool from the project. 
Please address. 

the BS3, MM-J and Orbe deposits and associated landforms. 
• No construction of waste rock landforms in the area immediately north 
of the Plunge Pool catchment 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km northeast of Plunge 
Pool) to above the 
post-mining recovered groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 km2 
• Subject to access to Plunge Pool being approved by the Muntulgura 
Guruma People: 
- Undertake at least two years of water quality and sediment monitoring at 
Plunge Pool to establish site specific water quality thresholds prior to mining 
BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 and/or 
Creekside deposits. 
• Details of the mining methods and limits that are deemed culturally 
safe prior to mining commencing. 

 
Potential permeability across the dykes has thus been accounted for in relation 
to environmental values/features which are likely to support MNES species 
(Plunge Pool). Similarly, the reduction of any overtopping of the synclinal aquifer 
to the Brockman Formation will not impact upon any environmental 
value/feature that is known to support MNES species. The Proponent 
conceptualises and re-calibrates groundwater models as further data is received 
(at a minimum annually). Where there is uncertainty in the data, e.g., dyke 
permeability, multiple scenarios with a range of hydraulic parameters have been 
modelled to provide a conservative estimate of drawdown extent. Given 
conservative values were used, the assessment provides the 
potential maximum groundwater drawdown extent. The potential maximum 
impact has therefore been considered. 

 
The Proponent will undertake uncertainty analysis as further data becomes 
available and commensurate with the level of risk to environmental receptors 
including Plunge Pool. 

 
Groundwater data and knowledge will continue to be collected to support 
ongoing refinement and calibration of the hydrogeological conceptualisation 
across the Syncline and allows for adaptive management controls. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs 
approved by DCCEEW) to ensure the Inland Waters EPA objective to 
maintaining the hydrological regime are met. Should updates to 
groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in 
order to meet the outcome of no measurable drawdown of groundwater levels at 
Plunge Pool as a result of mine dewatering 
attributable to the Proposal in the EMP, the Proponent will update the EMP in 
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consultation with regulators, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features 
identified as they relate to MNES species. 

4. Groundwater The groundwater model has been constrained 
with a no flow boundary based on the extent 
of the Jeerinah Formation and the Weeli Wolli 
Formation, both of which are considered 
significant aquitards (RPS Group 2021, 
Appendix C4, p. 14). Due to these aquitards 
defining the model, the DCCEEW notes that 
only the top area of the Boolgeeda Creek 
catchment has been included in the model. 
Similarly, it is unclear if the model 
boundary extent includes the pits of Nammuldi 
(approved mine layout) and the catchment of 
Duck Creek. The DCCEEW notes that 
Silvergrass (located along Caves Creek) is also 
not included in the model, despite being within 
the approved mine layout in the development 
envelope. Further discussion and justification 
of the model extent is required. Please 
address. 

Please see Section 7 above 
 

Dolerite sills are ubiquitous across the Pilbara. A continuous dolerite sill is known 
to wrap around the Brockman syncline along strike within the Joffre Member of 
the Brockman Iron Formation. The sill has been intruded before the major 
deformation event of the area as it exhibits similar folding and faulting of the 
layered formations. 

 
Monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to support 
ongoing refinement and calibration of the hydrogeological conceptualisation 
across the Syncline and identify any potential impacts which were at variance 
with the predictions. 

Differential groundwater levels have been observed across this major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being 
primarily a closed system with little connection to the surrounding geologies as 
discussed in Section 6.3.3.1 and shown on Figure 6-1 within the ERD. 

 
Taking the above into account and considering the significant volume of 
knowledge the Proponent has amassed the Proponent considers that 
constraining the model to the Jeerinah and Weeli Wolli formations across the 
syncline is appropriate. 

 
The model boundary has been presented in Figure 5 of Appendix C4 and takes 
into account the pits of Nammuldi (approved and Proposed) which are located 
within the Boolgeeda Creek catchment, as opposed to Duck Creek catchment. 
The Proponent notes 6.3.3 of the ERD which states that the existing Silvergrass 
mine is located within a different hydrogeological Zone and that no new 
element of the Proposal will be implemented in this zone. As such it is 
considered only in the context of being part of the connected water 
management 
strategy and has not been included in the model. 

 
The Proponent is thus confident that the model extent is appropriate for the 
Proposal and that sufficient information has been provided such that the 
DCCEEW can undertake an assessment of the potential impacts from 
groundwater drawdown as they relate to MNES species. 

N/A Partially addressed. 
The proponent has not addressed the 
lower area of the Boolgeeda Creek 
catchment, which was not included in the 
model, despite mapped alluvium/detritals 
(Rio Tinto 2022c, Figure 5, p. 6) and 
historic drawdown 
indicated in this area (Biologic 2021, Figure 
4.6 (a–b)). Refer to Paragraph 2 (e (ii)). 
Similarly, it is unclear if the Nammuldi mine 
area and the Duck Creek catchment are 
considered in modelling. 

 
Addressed 
The DCCEEW is satisfied with the exclusion 
of Silvergrass from the model, provided 
that evidence of this hydrogeological 
disconnection is discussed. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

 

Noted.  

5. Groundwater There is extensive alluvium surrounding the 
pits and both Boolgeeda Creek and Duck 
Creek. The saturated alluvium present above 
bedrock formations enable a hydraulic 
connection though the Tertiary sediment 

Please see Section 7 above 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 

N/A Not addressed 
The DCCEEW notes that no drawdown 
with dewatering activities has been 
identified to date, however BWT mining 
in new areas around the syncline 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  
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between the ‘compartments’ (Rio Tinto 2022c, 
Figure 8, p. 11). The DCCEEW notes that there 
is poor understanding of the depth of Tertiary 
material away from near pit exploration areas 
and this material may influence groundwater 
connectivity across the syncline (particularly as 
the base of the Tertiary presents to the top of 
the dykes on the model) (Rio Tinto 2022c, p. 
22). The presence of alluvium could provide a 
hydraulic connection in these areas (Rio Tinto 
2022c, App C7 p. 10). 

 
1. Given the potential hydraulic 
connection between the alluvium and 
Tertiary sediments, the DCCEEW requires 
expansion of the groundwater model 
domain to include Boolgeeda Creek and 
Duck Creek (Paragraphs 14(b)(c)). Please 
address. 
The DCCEEW notes that for simplicity all of 
model layer one was set as one hydraulic zone, 
with the thickness ranging from 2 m to 
approximately 550 m (RPS Group 2021, p. 11). 
As a consequence, layer one, does not 
recognise high conductivity in areas of calcrete 
and channel iron deposits (refer to Paragraphs 
3(c) and 7). The DCCEEW requires areas of high 
conductivity (which might influence the 
‘overtopping’ of the dykes or groundwater 
expressions) to be included into layer one of 
the model i.e., Plunge pool or groundwater 
dependent assets and GDEs. Please clarify. 

back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the discharge outlet indicate stable 
groundwater levels, while monitoring 
bores close to/below the discharge outlet indicate rising groundwater levels 
coincident with increases in discharge. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the Joffre 
Member since September 2021, resulting in ~15m of drawdown of groundwater 
from the pre-mining water level in the deposit. A decrease in groundwater levels 
has not been observed in monitoring bores along Boolgeeda Creek, whereas 
drawdown is recorded up to 4.5km away in monitoring bores located along the 
strike in the same stratigraphic unit (Joffre Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. 

Abstraction since September 2021 from Pit 17 located north of the dolerite sill 
implies potential disconnection of aquifer. 

 
Taking the above into consideration the Proponent has identified those 
groundwater features (Plunge Pool) within the Development Envelope and 
Ridge Pool (outside of the Development Envelope) which are considered 
potential critical habitat for MNES species, and which may be impacted by a 
change to recharge. Environmental outcomes for Plunge Pool are considered 
appropriate to ensure there is no measurable drawdown of groundwater at 
Plunge Pool as a result of mine dewatering. Ridge pool is located outside the 
Development Envelope and changes are not predicted to impact this, Pool. 

 
The Proponent is thus confident that the model extent is appropriate for the 
Proposal and that sufficient information has been provided such that 
the DCCEEW can undertake an assessment of the potential impacts from 
groundwater drawdown as they relate to MNES species. 

(predominantly the BS3 area in BS4) 
could exhibit a different response. 
Specific groundwater modelling in new 
areas of development should inform 
impact pathways, rather than 
extrapolating from existing operations. 
Furthermore, the low groundwater flow 
rates of the region should be discussed in 
greater detail, as impacts associated with 
dewatering activities could be expressed 
later than the dewatering action itself. 

The simplification of model layer one (RPS 
Group 2021, p. 11) and implications for the 
accuracy of the groundwater model were 
not 
discussed in the proponent’s response. 

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

 

6. Groundwater Figure 4 (RPS Group 2021, p. 7) shows the dykes 
(hydraulic barriers) extend beyond the model 
boundary. Given the emphasis of the dykes 
acting as a potential barrier to drawdown, it 
would be prudent to extend the model 
boundary to the full extent of the dykes. 
Please include a justification as to why the full 
extent of the dykes were not included in the 
model. Please provide. 

Please see Section 7 above and response for items 3, 4 and 5 in the inland 
waters section of Inland Waters 

 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 

N/A Not addressed 
The proponent did not discuss features of 
the dolerite dykes (e.g., extent, strike and 
dip, fracturing) that could impact 
hydrogeology. Refer to Paragraph 2, in the 
above point 7a DCCEEW response on 
Inland water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during 
resource drilling and visible as erosional features in aerial imagery. The 
Brockman Syncline is characterised by dolerite dykes trending northwest-
southeast and cross cutting the major formations and the deposits as shown 
on Figure 6-1 in the ERD and reproduced below (i.e., have been intruded/and 
subsequently eroded prior to deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the steeply 
dipping geology forming barriers to horizontal flow. Additionally, differential 
groundwater levels have been observed across a major Dolerite Sill that has been 
observed wrapping around the syncline along strike of the Joffre resulting in the 
syncline being primarily a closed system with little connection to the surrounding 
geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 of the ERD and 
reproduced below. 
 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
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activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the data 
(e.g., dyke permeability), multiple scenarios with a range of hydraulic parameters 
have been modelled to provide a conservative estimate of drawdown extent. 
Given conservative values were used, the assessment provides the potential 
maximum groundwater drawdown extent. The potential maximum impact has 
therefore been considered. This is further supported by the proposed early 
warning, trigger and threshold values within the EMP. The Proponent will 
undertake uncertainty analysis as further data becomes available and 
commensurate with the level of risk to environmental receptors including Plunge 
Pool. Groundwater data and knowledge will continue to be collected to support 
ongoing refinement and calibration of the hydrogeological conceptualisation 
across the Syncline and identify any impacts which are at variance with the 
predictions. 
 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
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The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal. 

To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally safe 
mining in some areas is mutually agreed with the Muntulgura Guruma People. 
This applies specifically to the BS3, MM-J and Orbe deposits and associated 
landforms. 
• No construction of waste rock landforms in the area immediately north 
of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed with 
the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km northeast of Plunge 
Pool) to above the post-mining recovered groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 km2 
• Subject to access to Plunge Pool being approved by the Muntulgura 
Guruma People: 
- Undertake at least two years of water quality and sediment monitoring at 
Plunge Pool to establish site specific water quality thresholds prior to mining 
BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed culturally safe 
prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided 
in the ERD for the DCCEEW to undertake an assessment of the potential impacts 
to known ground and/or surface water values/features identified as they relate 
to MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
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expert workshop to discuss the above in greater detail. Table 5. 

7. Groundwater As noted above, the scale of the groundwater 
model is coarse and not suited to 
understanding local-scale impacts. 

a. As the model has a coarse scale grid, 
the simplification of the applied 
geology, plus uncertainty in the 
abstraction rates will not provide an 
accurate representation of 
drawdown. The DCCEEW 
requires Rio Tinto to increase the 
model’s spatial resolution in areas of 
permanent and semi-permanent pools 
(i.e. Plunge Pool), pits (see below for 
greater detail), dykes and faults, and 
alluvial and Tertiary layers. 

b. The updated modelling should also 
consider improved spatial resolution 
in locations where proposed pits come 
into contact with saturated shallow 
sediments (e.g., channel iron deposits 
and calcrete) that may result in 
localised areas of substantially 
increased inflow. 

2. Not all mapped structures (dykes 
and faults) are included, only 
those that appear to induce a 
significant change in water level 
across strike. Minor features (i.e., 
calcrete) may also have a 
controlling influence of 
groundwater flow within the 
syncline (Rio Tinto 2022c, p. 22). 

The DCCEEW requests a number of figures 
which show the permanent and semi-
permanent pools, groundwater dependent 
assets and groundwater expressions over a 
drawdown contour map for pre-mining, 
operations and post-mining to clearly identify 
times when these assets could be at increased 
risk of impact. Please provide. 

Please see Section 7 above and response for items 3, 4 and 5 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this time. 
Groundwater monitoring over a network of 200 monitoring bores and vibrating 
wire piezometers has been occurring across the 
Brockman Syncline since operations commenced in the 1990’s, with regular 
monitoring programs since 2004. Data gathered from these monitoring 
programs has been used to determine the extent and quality of groundwater 
resources within the region and to develop and refine detailed groundwater 
models. As part of the above, monitoring of aquifer response to dewatering at 
the existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for the 
Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope have 
enabled the characterisation of surface water systems using geomorphological 
assessments, flow monitoring and hydrological modelling to provide a detailed 
understanding of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and visible 
as erosional features in aerial imagery. The 
Brockman Syncline is characterised by dolerite dykes trending northwest-
southeast and cross cutting the major formations and the deposits as shown on 
Figure 6-1 in the ERD and reproduced below (i.e., have been intruded/and 
subsequently eroded prior to deposition of Tertiary sediments). The dykes occur 
at regular intervals, are sub-vertical, and generally with no fault displacement 
although a number have been interpreted as being associated with major faults 
or having intruded pre- existing fault structures (Müller, et. al., 2005). A 
continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the area as it exhibits similar folding and 
faulting of the layered formations. Local dykes crosscut single limbs of the 
syncline (north or south), where larger regional dykes are observed running 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 

N/A Not addressed 
The DCCEEW notes that aquifer response 
to dewatering at existing mines are not 
necessarily predictive of aquifer 
responses at proposed areas for 
development. This is particularly relevant 
for proposed operations in the south-
eastern limb of the syncline, proximal to 
Plunge Pool, and in the north- western 
area of BS4, where there are no existing 
operations. Given the large size of the 
development envelope, and variety of 
factors influencing groundwater 
movement in this area (dyke fracturing 
increasing permeability, erosion, outflow 
to Plunge Pool, etc.), site-specific data 
should be collected, and the spatial 
resolution of the groundwater model 
increased, as outlined in DCCEEW’s initial 
comment. 

Figures and data requested by the 
proponent were not provided. 
Refer to Paragraph 2, in the above point 7a 
DCCEEW response on Inland water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in 
monitoring bores along Boolgeeda Creek, whereas drawdown is recorded up to 
4.5km away in monitoring bores located along the strike in the same 
stratigraphic unit (Joffre Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
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Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 

Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal. 

To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure. 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
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prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits. 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

8. Groundwater Recharge was set at 1% only in locations 
where alluvial material is mapped (Rio Tinto 
2022c, p.37). Given that the alluvial areas will 
be reduced in size due to excavation for pits 
and through the placement of WRL 
(Paragraph 57-58) it would be prudent for the 
proponent to conceptually understand the 
recharge rate of this area of the model. If 
rainfall is the only recharge source for the 
groundwater, the recharge occurring from 
rainfall within each of the “compartment” 
catchment is critical (Rio Tinto 2022c, p. 21). 
 
Please address. 

The Proponent notes that overland flow around the syncline is minimal and the 
depth to water is generally >25m, so recharge will predominantly occur 
diffusely from local rainfall within each 
compartment’s catchment. This is supported by the spatial variation in chloride 
concentrations, which are observed to change significantly between 
compartments, suggesting that recharge rate to each 
compartment is unique due to variations in local catchment area, detrital cover 
thickness and vegetation density. Recharge is likely to be enhanced where karstic 
Wittenoom Formation or mineralised MMIF outcrops/or subcrops below the 
Tertiary sediments. 

 
As previously noted, the Proponent has identified those groundwater features 
(Plunge Pool) within the Development Envelope and Ridge Pool (outside of the 
Development Envelope) which are considered potential critical habitat for MNES 
species and which may be impacted by a change to recharge. Environmental 
outcomes for Plunge Pool are considered appropriate to ensure changes to 
recharge do not result in a change to groundwater at Plunge Pool. Ridge pool is 
located outside the 
Development Envelope and changes to recharge will not affect this, Pool. 

N/A Not addressed 
The proponent has not addressed the 
lack of conceptual understanding of how 
reducing the size of the alluvial area will 
impact recharge (set at 1% through the 
alluvium in the groundwater model). 
Mechanisms of 
both surface water runoff and 
groundwater expression at Plunge Pool 
are likely to be impacted by the proposal, 
through catchment reduction and 
drawdown. 
Additionally, as rainfall is the primary 
groundwater recharge mechanism (Rio 
Tinto 2022c, p. 21) and streamflow in this 
area has not been characterised, this could 
be impacted by the mine footprint. Refer 
to the department’s initial comment at 
Item 8. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

 

9. Groundwater RPS Group (2021, p. 33) states that significant 
recharge could occur through high 
permeability sediments or major surface runoff 
events, such as major cyclone events (refer to 
Paragraph 60 on Climate Change). The 
DCCEEW requests additional recharge 
assessments into the potential recharge 
influences, such as modifications to catchment 
areas, (i.e., pits and WRL placements on 

Please see Section 7 above and response for items 8 in the inland waters section 
of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 

N/A Not addressed 
The proponent’s response does not 
discuss potential recharge influences, 
whether these are reduced (pits and 
waste rock landform (WRL) placements 
on alluvium catchments) or increased 
(extreme wetting scenarios). 
Discussion of altered recharge conditions 
should consider hydraulic properties of 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
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alluvium) and consider the influence of high 
runoff into the pits under extreme wetting 
scenarios. 

vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of 
the syncline (north or south), where larger regional dykes are observedrunning 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 

backfilled pits, with unconsolidated 
material likely to increase infiltration 
rates. 

respectively. 
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has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 
The significant survey effort across the Development Envelope has identified 

Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
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(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 

• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the 
Muntulgura Guruma People. This applies specifically to the BS3, 
MM-J and Orbe deposits and associated landforms. 

• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 

• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 

- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 

northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 

- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 

- Undertake at least two years of water quality and sediment monitoring 
at Plunge Pool to establish site specific water quality thresholds prior to 
mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 

• Details of the mining methods and limits that are deemed culturally 
safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
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Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

10. Groundwater The project will require the dewatering of the 
pits during operations, which will drain the 
aquifers leading to cones of depression. 

a. The DCCEEW notes that the model is 
not accurately showing the 
groundwater abstraction, with 
simulations underestimating the 
predicted future volumes by 20% (at a 
minimum) (RPS Group 2021, p. 21). 

b. The DCCEEW notes that the cone of 
depression in the shallower pits 
from dewatering will continue to 
develop below the pit floor over 
time due to the influences from the 
adjacent larger, deeper pits which 
will also propagate regionally. 
The proponent intends to store 
surplus water in disused mine pits as 
part of the water management 
strategy (Rio Tinto 2022c, p. 147- 8). 
The DCCEEW notes that this will 
require careful management to 
ensure that no acidic pit lakes form 
or cause mounding of groundwater in 
areas of shallow water table (i.e., < 
20 mbgl). Part of this management is 
to provide passive local recharge to 
aquifers for use as a water supply 
later in mine life when the 
operational demand versus 
dewatering abstraction water 
balance is in deficit. Further 
information is required on how the 
proponent intends to ensure the pit 
lake is does not generate acid which 
may leach into surrounding areas. 

d. Given the fragility of the 
ecosystem, the dependence of 

The Proponent notes that RPS have reviewed the model for the period between 
2016 to 2018 compared to actual values reported in the Triennial Aquifer 
Review in 2018 which showed a slight underestimation in the model of between 
10 – 20% . The suggestion was therefore that predicted future volumes in the 
model should be viewed with a minimum 20% increase when planning for 
water management. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). The above approach has been 
carried over into models and as such the potential maximum impact has 
therefore been considered. 

b. Please see Section 7 above and response for items 3, 4 and 5 in the inland 
waters section of Inland Waters. 

 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing sincethis time. 
Groundwater monitoring over a network of 200 monitoring bores and vibrating 
wire piezometers has been occurring across the Brockman Syncline since 
operations commenced in the 1990’s, with regular monitoring programs since 
2004. Data gathered from these 
monitoring programs has been used to determine the extent and quality of 
groundwater resources within the region and to develop and refine detailed 
groundwater models. As part of the above, monitoring of aquifer response to 
dewatering at the existing mines has allowed for a significant database of 
groundwater knowledge to be developed to support ongoing refinement and 
calibration of the hydrogeological conceptualisation across the Brockman 
Syncline and for the Proposed Action. Similarly, the extensive hydrological 
studies and ongoing operations in the areas surrounding and within the 
Development Envelope have enabled the characterisation of surface water 
systems using geomorphological assessments, flow monitoring and hydrological 
modelling to provide a detailed understanding of site hydrology and potential 
impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 

N/A Partially addressed 
a. The DCCEEW is satisfied with the 

conservative approach to 
predicting dewatering volumes, 
with predicted future volumes 
viewed with a minimum 20% 
increase for water management 
planning. As such, the proponent 
should demonstrate application of 
this approach in their water 
balance assessment and 
groundwater modelling – it is 
currently stated in the water 
balance assessment that 
dewatering estimates are more 
conservative, at 7% higher than 
the total homogenous dewatering 
volume estimate (EMM 2021, p. 
12). 

b. The proponent’s response 
assumes complete drawdown-
preventing capability of dykes, 
which has not been proven. 
Refer to Paragraph 2. 

c. Dyke compartmentalisation is less 
relevant in the context of 
groundwater mounding from 
water storage in pits, as raised 
groundwater levels can reach the 
erosion surface of dykes to 
interact with neighbouring 
compartments. Given the possible 
contamination risks and proximity 
of mine infrastructure to 
environmentally significant areas, 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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riparian vegetation on alluvial 
groundwater, and likely support of 
permanent and semi-permanent 
pools with groundwater in the 
proposed project area, the project 
will likely result in direct and 
indirect impacts. 

Please address. 

characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus 
not been modelled to occur. This has been demonstrated in that dewatering 
from existing operations have not shown impacts occurring outside of the 
Syncline. Potential permeability across dykes has been accounted for in relation 
to environmental values/features which are likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 

this impact pathway should be 
properly considered prior to 
mining commencement. 

The DCCEEW notes that to date no 
riparian vegetation near/surrounding the 
development envelope has been classified 
as critical habitat for MNES species; 
however, the proponent has not discussed 
likely support of permanent and semi-
permanent pools to these species. 
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Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, 
which has also been identified as a potential GDE and which provides critical 
habitat for MNES species, is located approximately 140 m outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore not predicted to impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 
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sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER 
and utilised on other recently approved EMPs approved by DCCEEW) to ensure 
the Inland Waters EPA objective to maintaining the hydrological regime are met. 
Should updates to groundwater models require changes to the management 
actions for Inland Waters (which also consider potential impacts to MNES) in 
order to meet the outcome of no measurable drawdown of levels at Plunge Pool 
as a result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 

c. Mining and mine planning are an iterative process. During this process, 
additional information becomes available for Proponents to make informed 
decisions, including information relating to the potential to form acidic pit lakes. 
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Section 6.3.8.4 of the ERD includes criteria which will be taken into consideration 
when choosing a pit for the storage of water, including PAF considerations as well 
as mounding of groundwater in areas with a shallow water table. 
d. The Proponent notes that to date no riparian vegetation within or surrounding 
the Development Envelope has been classified as critical habitat for MNES 
species. 

11. Groundwater There is minimal groundwater data within the 
Boolgeeda Valley (Rio Tinto 2022c, p. 10). The 
proponent should undertake shallow 
hydrological testing in Duck Creek and 
Boolgeeda Creek. This is critical for monitoring 
the discharge (resulting from dewatering), the 
wetting front and downstream aquifer areas. 
Infiltration of excess water along the creek 
lines has the potential to increase 
groundwater levels in areas under affected 
creeks, changing the chemistry and ecology of 
the systems (Paragraph 36a- h and 40). As the 
excess water disposal decreases, the creek 
systems will return to their pre-dewatering 
status, which will impact the riparian 
vegetation, i.e., back to an ephemeral 
environment. Pending timeframes, the ecology 
may have been permanently altered before it 
reverts. Please provide. 

Please see Section 7 above and response for items 1, 2 and 3 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological 
modelling to provide a detailed understanding of site hydrology and potential 
impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 

N/A Not addressed 
The groundwater model does not 
encompass the wetting fronts of 
Boolgeeda Creek or Duck Creek, citing the 
dolerite sill as preventing dewatering 
from impacting groundwater levels in this 
area. Impacts from mounding and altered 
chemistry and ecology of creek lines and 
fringing vegetation are therefore not 
modelled. Additionally, mounding of 
groundwater under creek lines pertains 
to the alluvium, which overlies and is 
therefore independent of the dolerite 
dykes. The proponent’s response 
referring to the dykes therefore does not 
address the department’s initial 
comment. With regard to the dolerite 
sill. 

 
Refer to Paragraph 2, in the above point 7a 
DCCEEW response on Inland water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations across 
the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
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provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal. 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
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Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 

12. Groundwater The DCCEEW notes that there are several 
groundwater outflow points from the 
Brockman Syncline aquifer noted in the Figure 
5 for the model boundary conditions (Rio Tinto 
2022c, p. 11). Similarly Figure 1-4 (Rio Tinto 
2022bp. 35) outlines both permanent (i.e., 
Plunge Pool) and a large number of semi-
permanent water features. The DCCEEW 
requires further monitoring to be undertaken 
on the groundwater outflow points and those 
permanent and semi-permanent water 
features to fully understand the likely impacts 
of drawdown and dewatering to the following 
locations: 

a. Groundwater levels are near ground 
surface near BS1, this is where the 
surface drainage truncates the inside 
of the syncline, which could have an 
outflow into Boolgeeda Valley. The 
DCCEEW notes that the proponent 
states there is limited data to confirm if 
there is an outflow at this location (Rio 
Tinto 2022c, p. 21). 

Please see Section 7 above and response for items 5 in the inland waters section 
of Inland Waters. Groundwater investigations across the Brockman Syncline by 
the Proponent originally commenced in the 
1970’s as part of iron ore mineral investigations. The Proponent commenced 
detailed geological and hydrogeological drilling and testing programmes across 
the Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the 
areas surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed 
understanding of site hydrology and potential impacts. Dolerite dykes and sills 
are ubiquitous across the Pilbara. However, they are particularly abundant 
across the Brockman Syncline area, being identified from geophysics, geological 
mapping, encountered during resource drilling and visible as erosional features 
in aerial imagery. The Brockman Syncline is characterised by dolerite dykes 

N/A Partially addressed. 
a. The proponent has not addressed 

the knowledge gap regarding 
groundwater outflows to 
Boolgeeda Valley 

b. Addressed 
c. Addressed 
The proponent’s response is satisfactory, 
noting that the upgradient Diesel deposit 
is situated across the potential 
groundwater divide relative to Plunge 
Pool. However, given that BWT mining 
upgradient of the pool is still planned, 
refer to Paragraphs 2 and 3 above 
discussing the factors limiting confidence 
in the groundwater model that remain 
pertinent. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Hydrogeology. 

Plunge Pool is the only permanent 
groundwater fed water body within the 
Development Envelope and is captured in 
a MEZ.  The EMP includes early warning, 
trigger and threshold criterion to ensure 
no direct impacts the Plunge Pool MEZ.  In 
addition, conservative early warning, 
trigger and threshold criterion is included 
in the EMP. 
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b. If groundwater is overtopping the 
dolerite barrier in the BS1 area, the 
groundwater flow will follow the 
direction into the Boolgeeda Valley. 
This could be providing groundwater 
to riparian vegetation and GDEs, as 
well as supporting Stygofauna. 

c. The divergence of groundwater 
levels at BS4 may result in 
groundwater outflow into south 
trending palaeovalley. The DCCEEW 
suggest this outflow may be 
supporting GDEs and stygofauna. 
Please undertake further 
investigations into this groundwater 
outflow to determine if it is likely to 
be impacted by drawdown due to 
dewatering of the BS4. 

d. There are three pools, Plunge Pool, 
Kurwillinha Pool (also referred to as 
Ephemeral Pool) and Ridge Pool. The 
DCCEEW notes that both Kurwillinha 
Pool and Ridge Pool have been stated 
by the proponent to be above the 
regional groundwater level and 
considered to be surface water 
driven, ephemeral pools (refer to 
Paragraph 36 on surface water 
catchment changes). The DCCEEW 
notes the proponent has only 
assessed Kurwillinha Pool via visual 
observation and has not undertaken 
monitoring. The proponent notes 
that groundwater could be 
supporting GDEs as opposed to 
expressing at the surface. While 
Ridge Pool, similarly, has no 
monitoring data, it is 160m higher 
than the pre-mining groundwater 
level, and the proponent states is 
therefore unlikely to be fed by 
groundwater (Rio Tinto 2022c, p 25). 

The DCCEEW requires further investigations 
into the groundwater compartmentalisation in 
the Diesel deposit (Rio Tinto 2022c, p. 29), and 
any of the deposits up gradient of Plunge Pool. 
This is to gain an understanding of the 
behaviour of the compartmentalisation of the 
groundwater, and if any drawdown upgradient 

trending 
northwest-southeast and cross cutting the major formations and the deposits 
as shown on Figure 6-1 in the ERD and reproduced below (i.e., have been 
intruded/and subsequently eroded prior to deposition of Tertiary sediments). 
The dykes occur at regular intervals, are sub- vertical, and generally with no 
fault displacement although a number have been interpreted as being 
associated with major faults or having intruded pre-existing fault structures 
(Müller, et. al., 2005). A continuous dolerite sill also wraps around the syncline 
along strike within the Joffre Member of the Brockman Iron Formation. The sill 
has been intruded before the major deformation event of the area as it exhibits 
similar folding and faulting of the layered formations. Local dykes crosscut 
single limbs of the syncline (north or south), where larger regional dykes are 
observed running across the Boolgeeda Valley, transecting both limbs of the 
syncline. 
The groundwater system is thus highly compartmentalised (based on changes 
in groundwater elevations, anomalously steep gradients or response in 
monitoring bores to abstraction) due to the presence of these low 
permeability sub-vertical dykes and fault features, as well as very low 
permeability units within the steeply dipping geology forming barriers to 
horizontal flow. Additionally, differential groundwater levels have been 
observed across a major Dolerite Sill that has been observed wrapping around 
the syncline along strike of the Joffre resulting in the syncline being primarily a 
closed system with little connection to the surrounding geologies as discussed 
in Section 6.3.3. and Figure 6-1 and 6-2 of the ERD and reproduced below. 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 
Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). 
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of the Plunge Pool is likely to have an impact 
on the groundwater levels (Paragraphs 3a-d). 
Please provide. 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 
The Proponent conceptualises and re-calibrates groundwater models as 
further data is received (at a minimum annually). Where there is uncertainty in 
the data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes 
available and commensurate with the level of risk to environmental receptors 
including Plunge Pool. Groundwater data and knowledge will continue to be 
collected to support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 
 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 

• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
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To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

b. and c. 
Please see Section 7 above and response for items 5. 

In addition, the Proponent notes that to date no riparian vegetation, nor 
stygofauna within or surrounding the Development Envelope has been classified 
as critical habitat for MNES species or required for the long- term survival of a 
species. 
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The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure changes to water quality and 
sedimentation will not impact the pool. This is presented in Section 6.7.1.1 of 
the ERD. The approach to management and monitoring is provided in the 
supporting EMP (Appendix B:3). 

Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore unlikely to impact Ridge Pool. 
d. The Proponent notes that the GDE assessment undertaken and presented in 
Appendix D3 has identified Plunge and Ridge Pool as potential GDEs that are of 
significance to MNES species, whilst Kurwillinha Pool has not been identified as a 
potential GDE. It is further noted that the pre-mining depth to groundwater at 
Kurwillinha Pool is between 30 – 40 mbgl which is beyond the typical rooting 
depth of vegetation. 

The Diesel deposit is located to the North of a major groundwater divide with 
water flowing away and not towards Plunge Pool as shown in Figure 6-1 f the 
ERD. 
The Proponent has proposed stringent environmental outcomes for Plunge Pool, 
including No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal. This is presented in 
Section 6.7.1.1 of the ERD. The approach to management and monitoring is 
provided in the supporting EMP (Appendix B:3). 

13. Drawdown Drawdown is considered to be naturally 
restricted from developing to a regional extent 
as a result of the dykes and aquitard units (RPS 
Group 
2021, p. 33). Based on the maximum 
drawdown predictions, Plunge Pool’s predicted 
drawdown is up to 1.9 m during and by end-of-
life mining (2050) (RPS Group 2021, Figure 15-
16, pp. 35-36). This drawdown is attributed to 
the dewatering from upgradient mining 
activities resulting in reduced volumes of 
groundwater overtopping the dykes via 
shallow alluvial sediments after recharge 
events (RPS Group 2021, p. 39). Given the 
mapped bathymetry (Rio Tinto 2022d, Figure 
2, p. 6) of Plunge Pool as having a maximum 
depth of 2 m, this presents a risk to 
permanency. 

The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. 

Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore unlikely to impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure changes to water quality and 
sedimentation will not impact the pool. This is presented in Section 6.7.1.1 of 
the ERD. The approach to management and monitoring is provided in the 
supporting EMP (Appendix B:3). 
The following environmental outcomes are proposed in relation to Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 

N/A Not addressed 
Refer to Paragraphs 2, 3 and 6 in the 
above point 7a DCCEEW response on 
Inland water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Hydrogeology. 
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environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agree with the Muntulguru 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 

- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits. 
- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 and/or 
Creekside deposits. 
Details of the mining methods and limits that are deemed culturally safe prior to 
mining commencing. 

14. Drawdown The model also indicates that dyke 
permeabilities higher than 1 x 10-5 m/day may 
result in a much greater degree of drawdown 
than predicted by the base model (which 
simulated a dyke permeability of 1 x 10-7 
m/day) (RPS Group 2021, p. 45). This 
uncertainty is not addressed. The assumption 
that drawdown will not affect Plunge Pool is 
dependent on a conceptual model of regional 
dyke permeability which is lacking the 
necessary data to refine an understanding of 
local variations. Please provide. 

As point 13 above N/A Not addressed 
The uncertainty analysis results, 
indicating significant drawdown at Plunge 
Pool if dyke permeability is greater than 
the base case scenario of 1 x 10-7 m/day 
(RPS Group 2021, Figures 19–20, pp. 42–
4), have not been incorporated in 
management plans beyond limiting 
mining to AWT directly north of Plunge 
Pool, as upgradient BWT pits are still to 
be proposed. The proponent should 
develop drawdown mitigation strategies 
in the event that dyke permeabilities 
differ from the base model. Developing 
these at a later stage could incur a 
delayed response time, i.e., Plunge Pool 
could dry, potentially with a long lag time 
given the slow groundwater movement 
around the syncline, and development 
and initiation of mitigative responses 
could result in an extended dry time of 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 and 
Hydrogeology respectively. 
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the pool, impacting dependent MNES 
species. 
4. Refer to Paragraphs 2 (e (i)) and 6 in 
the above point 7a DCCEEW response on 
Inland 
water. 

15. Drawdown The proposed back-filling Creekside and MM-J 
pits after mining completion is considered 
insufficient for managing impacts. 
Hydrographs indicate that recharge to pre-
mining conditions will require thousands of 
years (RPS Group 2021, Appendix C). Further 
clarification and justification are 
required. 

As point 13 above N/A Not addressed 
The proponent’s response does not 
discuss backfilling of upgradient pits as a 
mitigation strategy for drawdown at 
Plunge Pool. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 and 
Hydrogeology. 

 
 

 

16. Drawdown The proponent does not discuss the likely 
impacts the predicted drawdown could have 
on Plunge Pool, the semi-permanent pools or 
GDEs. Depending on the extent and severity of 
the drawdown, the permanency of 
groundwater-fed pools may be affected, such 
that permanent pools could become semi-
permanent and dry for much of the year. 
Semi-permanent 
pools (i.e., those that only receive groundwater 
discharge when the water table is high) may 
become intermittent (surface water fed only). 
These pools may provide valuable habitat and 
connectivity for aquatic biota and critical 
refugia during dryer periods. They may also 
support aquatic flora (macrophytes) which, if 
present, would provide important habitat and 
food for fauna. The loss of these pools would 
likely cause the abundance and diversity of 
aquatic biota in the area, including many 
invertebrates, to decline (Paragraph 56). The 
DCCEEW requires Rio Tinto to include a 
discussion on the proposed activities impact 
on the systems water balance 
and ecohydrology. Please provide. 

As point 13 above N/A Not addressed 
The proponent’s response does not discuss 
impacts of proposed activities on water 
balance and ecohydrology. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Hydrogeology. 

 

17. Drawdown Table 9 (RPS Group 2021, p. 39) provides 
simulated drawdown for other ‘GDEs’, 
however the DCCEEW notes that three of the 
GDEs are not included within the model 
boundary and it is therefore unclear how the 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters. 

 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 

N/A Not addressed 
The proponent’s response does not discuss 
GDEs that do not specifically relate to 
Plunge Pool or Ridge Pool. Further 
descriptions of GDEs identified within 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 
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drawdown was estimated (i.e., 90, 92, 123). 
There are also seven GDEs not included in 
Table 9, these are however outside of the 
model boundary (i.e., 24, 124, 126, 131, 163, 
206 and 207) (RPG Group 2021, Figure 18, p. 
38). 
The DCCEEW requires clarity on how the 
drawdowns were calculated. 

The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 
 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 

model boundaries (90, 92, 123, 24, 124, 
126, 131, 163, 206 and 207) 
(RPG Group 2021, Figure 15, p. 35), and 
their potential to support MNES species 
should be provided in order to rule out 
possible impacts from drawdown. 

Please refer to Section 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Hydrogeology. 
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within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the data 
(e.g., dyke permeability), multiple scenarios with 
a range of hydraulic parameters have been modelled to provide aconservative 
estimate of drawdown extent. Given conservative values were used, the 
assessment provides the potential maximum groundwater drawdown extent. 
The potential maximum impact has therefore been considered. This is further 
supported by the proposed early warning, trigger and threshold values within 
the EMP. The Proponent will undertake uncertainty analysis as further data 
becomes available and commensurate with the level of risk to environmental 
receptors including Plunge Pool. Groundwater data and knowledge will continue 
to be collected to support ongoing refinement and calibration of the 
hydrogeological conceptualisation across the Syncline and identify any impacts 
which are at variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
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the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to 
- AWT Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
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Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

 
In addition, the Proponent draws the DCCEEWs attention to Appendix D3 – 
Baseline Groundwater Dependent Ecosystem Assessment for the Greater 
Brockman Operations which delves into GDEs in greater detail. 
This information is also presented in Section 7 of the ERD. 

18. Drawdown The proponent has not discussed the 
influences of drawdown in the alluvium or 
creeks. The DCCEEW notes that the upper 
catchment of the Boolgooda Creek is within 
the groundwater model. The model shows 
long- term drawdown of 30-60 m (RPG Group 
2021, Figure 18, p. 38). In this area, 
groundwater-dependent ecosystems (GDEs) 
may be present and could be impacted where 
they occur within the cone of groundwater 
depression from dewatering. The DCCEEW 
requires all vegetation within the predicted 
drawdown zone to be mapped and assessed 
for groundwater dependence using methods 
described by Doody et al. (2019). Please 
provide. 

Please see Section 7 above and response to items 5 in the inland waters section of 
Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine 
detailed groundwater models. As part of the above, monitoring of aquifer 
response to dewatering at the existing mines has allowed for a significant 
database of groundwater knowledge to be developed to support ongoing 
refinement and calibration of the hydrogeological conceptualisation across the 
Brockman Syncline and for the Proposed Action. Similarly, the extensive 
hydrological studies and ongoing operations in the areas surrounding and within 
the Development Envelope have enabled the characterisation of surface water 
systems using geomorphological assessments, flow monitoring and hydrological 
modelling to provide a detailed understanding of site hydrology and potential 
impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 

N/A Not addressed 
Refer to Paragraph 2, in the above point 7a 
DCCEEW response on Inland water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

Habitat types, their relevance to MNES 
fauna and potential impacts have been 
mapped for the entire Development 
Envelope as presented in the ERD.      

 



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            67  

No. Section DCCEEW Comments Proponent comment May 2023 Page No. DCCEEW comment - 4 August 2023 Proponent response 17 May 2024 

visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
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monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 m 
above the synclinal aquifer and is likely to be supported by a perched aquifer (see 
page 63 of Appendix D3). The Proposed Action will not result in dewatering from 
the aquifer associated with Ridge Pool and is therefore not predicted to impact 
Ridge Pool. 
 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 

and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
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EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine 
dewatering attributable to the Proposal, the Proponent will update the EMP in 
consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

 
The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. The 
Proponent has proposed stringent environmental outcomes for Plunge Pool. 

 
Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
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likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore unlikely to impact 
Ridge Pool. 

19. Drawdown Groundwater drawdown has the potential to 
impact vegetation types used by MNES. 
Drawdown of alluvial groundwater could 
cause groundwater- dependent vegetation to 
decline in extent and condition. The extent 
and severity of these impacts depends on 
depth, and changes in depth, to the water 
table, which becomes shallower as the land 
slopes towards the valley floor. Vegetation 
below the mining pits is more likely to be 
impacted because it may be sufficiently 
shallow to permit intermittent access by deep-
rooted phreatophytes, but not so shallow as 
to inundate these, or shallower-rooted, 
species. Please provide a discussion on these 
impacts 
and how the impacts will be mitigated for 
MNES habitats. 

As point 18 above N/A Not addressed 
The proponent’s response does not 
discuss impacts to potential deep-rooted 
phreatophytes below the mining pits in 
areas of shallowing water table, and the 
extent of vegetation surveys in these areas 
has not been described. 

The Proponent notes the comment.  

Please refer to Table 1 above for a response 
to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

Habitat types, their relevance to MNES 
fauna and potential impacts have been 
mapped for the entire Development 
Envelope as presented in the ERD.     

20. Drawdown Riparian vegetation is the most common type 
of groundwater-dependent vegetation in the 
Pilbara (Loome 2010). Groundwater 
drawdown may remove or deplete seasonally 
important water resources, without which 
some plants may be unable to survive 
prolonged dry periods. These GDEs may 
provide valuable habitat, including roosts and 
food, and refugia for bats, birds and 
marsupials, particularly during drier periods. 
Riparian vegetation can also mediate water 
quality via biofiltration and reduce erosion 
(Loome 2010, p. 32). Please provide a 
discussion on these impacts and how the 
impacts will be mitigated for MNES habitats. 

The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. The 
Proponent has proposed stringent environmental outcomes for Plunge Pool. 

 
Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore unlikely to impact Ridge Pool. 
Impacts to riparian vegetation have been addressed in Section 7.6.1.1 of the ERD. 

N/A Partially addressed. 
Figures 4.6 (a–b) (Biologic 2021) show key 
GDE features within the modelled 
drawdown areas, including areas which 
are not associated with Ridge Pool or 
Plunge Pool. 
The proponent should discuss whether 
these GDEs include or support MNES 
species. 

The Proponent notes the comment.  

Please refer to Table 1 above for a response 
to point 7a.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

Habitat types, their relevance to MNES 
fauna and potential impacts have been 
mapped for the entire Development 
Envelope as presented in the ERD.      

21. Drawdown Stygofauna may be present within the alluvial 
aquifers. If present, they may mediate 
ecosystem functions beneficial to the 
hydrology of the wetlands and potentially 
valuable to MNES. These functions may 
include biofiltration and circulation of 
groundwater, and organic matter 
decomposition. Please provide a discussion on 
these impacts and how the 
impacts will be mitigated for MNES habitats. 

The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. The 
Proponent has proposed stringent environmental outcomes for Plunge Pool. 
 
Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore unlikely to impact Ridge Pool. 

N/A Not addressed 
The proponent’s response does not discuss 
stygofauna. 

The Proponent notes the comment.  

The Proponent has presented a full and 
complete Environmental Impact 
Assessment of the potential impacts of the 
Proposed Action in relation to MNES and 
has applied the mitigation hierarchy in the 
published ERD (Rio Tinto 2023).  



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            71  

No. Section DCCEEW Comments Proponent comment May 2023 Page No. DCCEEW comment - 4 August 2023 Proponent response 17 May 2024 

 
No wetlands have been identified within or surrounding the Development 
Envelope, as such any potential changes to stygofauna 
values will not result in impacts to MNES species habitat. 

22. Drawdown The Proponent has stated that a drilling and 
pumping program would be conducted in 2022 
to monitor drawdown propagation on either 
side of the dykes to reinforce the 
conceptualisation of Plunge Pool’s surrounding 
geology (Rio Tinto 2022d, p.3). It is unclear if 
this testing was performed, as no data from 
the program is presented in the proposal, and 
the documentation expresses uncertainty 
regarding the ability of dykes to act as 
drawdown barriers. If the pumping test data 
was collected in 2022 the Department 
requests that it be supplied to DCCEEW to 
support the 
assessment of the impacts of the action. 
Please provide. 

This testing has not occurred due to Traditional Owner access constraints 
associated with Plunge Pool. 

N/A Not addressed 
The conceptualisation of Plunge Pool’s 
surrounding geology via site-specific 
determination of dyke hydraulics is 
necessary to be able to identify the extent 
of impacts, prior to mining taking place in 
this area. 

The Proponent notes the comment.  

Please refer to Table 1 above for a response 
to point 7a. 

Please refer to Section 4.3 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Hydrogeology. 

24. Drawdown The DCCEEW is not confident that in the event 
of this scenario Plunge Pool will re-establish the 
pre-mining groundwater level. Further 
investigation 
and testing are required to provide certainty in 
the proponents EMP’s. 

a. Trigger actions should be implemented 
following exceedances at monitoring 
bore MB19BS30010 (currently 
associated with early response 
criteria), as drawdown at this location 
would indicate a deviation from the 
hydraulic compartmentalisation model 
on which Plunge Pool’s protection is 
dependent. Cessation of dewatering 
should be considered once drawdown 
is detected in an adjacent 
compartment to dewatering, due to 
the long timeframes for groundwater 
movement and recharge in this area, 
rather than after drawdown has 
extended across multiple dykes, by 
which time ceasing dewatering 
activities will be too late to avoid long-
term impacts to Plunge Pool. 

b. No further mitigation measures 
(beyond the change to above water 
table mining in BS3 and MM-
J/Creekside backfilling) have been 

Please see Section 7 above and response to item 23 in the inland waters section of 
Inland Waters. 

 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 

EMP Partially addressed. 
a. The DCCEEW is satisfied with the 

EMP criterion amendments and 
development of more conservative 
Early Warning Criteria. 

The proponent has not addressed this issue 
regarding additional mitigation strategies 
to avoid impacts to Plunge Pool. 

The Proponent notes the comment.  

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.3 (above) for 
the summary of discussions held with 
DCCEEW in Canberra on 25 October 
2023 regarding Hydrogeology. 

Plunge Pool is the only permanent 
groundwater fed water body within the 
Development Envelope and is captured in a 
MEZ.  The EMP includes early warning, 
trigger and threshold criterion to ensure no 
direct impacts the Plunge Pool MEZ.  In 
addition, conservative early warning, trigger 
and threshold criterion is included in the 
EMP. 
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considered based on assumptions 
that direct disturbances and 
hydrological impacts to Plunge Pool 
will be avoided (Rio Tinto 2022a, 
p.774). Given the significance of 
Plunge Pool and its dependent MNES 
(Rio Tinto 2022a, p.707), additional 
mitigation strategies should be 
discussed (e.g., indirect impact 
avoidance, habitat rehabilitation). 

5. Please address. 

deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around 
the syncline along strike within the Joffre Member of the Brockman Iron 
Formation. The sill has been intruded before the major deformation event of 
the area as it exhibits similar folding and faulting of the layered formations. 
Local dykes crosscut single limbs of the syncline (north or south), where larger 
regional dykes are observed running across the Boolgeeda Valley, transecting 
both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 
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While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 

and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a 
minimum: 
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• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 
The Proponent has amended EMP criterion and response actions; new more 
conservative Early Warning Criteria have been developed, and Early Response 
Criteria are now Trigger Criteria, and Trigger Criteria are now Threshold Criteria. 
Additional Early Warning, Trigger and Threshold Criteria (and associated Response 
Actions including rehabilitation) relating to direct disturbance to the Plunge Pool 
MEZ have also been proposed. Amended Response Actions have also been 
developed to support the updated Early Warning, Trigger and Threshold Criteria. 
 
Based on the current understanding and conceptual water balance, it is not 
anticipated that a MAR scheme will be required; however, given any change in 
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predictions from the modelling (e.g., Early Response Criteria) it would be deemed 
appropriate to implement additional investigations, including feasibility of a MAR, 
should the modelling/balance differ from 
predicted. 

25. Semi- permanent 
and permanent 
pools 

The proponent has not adequality identified 
the surface water pools in the project area and 
there is still uncertainty regarding their 
groundwater dependence. The project will 
impact pools through changes in surface water 
flows (and water quality), with continuous 
discharge, as well as potentially through 
groundwater drawdown (Paragraphs 13 and 
15). 

a. The DCCEEW suggests that the 
proponent should provide further 
ground truthing studies to determine if 
the surface water pools are 
groundwater dependant. 

b. The proponent should provide a 
map of the pools, Groundwater 
Dependant Vegetation (GDV), 
riparian vegetation and GDEs in 
relation to the drawdown contours 
and wetting zones. 

c. The pools should also be included in an 
ecohydrological conceptual model. 

Please address. 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of 
these low permeability sub-vertical dykes and fault features, as well as very low 
permeability units within the steeply dipping geology forming barriers to 

 Not addressed 
Groundwater dependence of surface pools 
have not been confirmed. Figures showing 
intersection of drawdown with potential 
GDEs were provided (Biologic 2021, Figures 
4.6 (a–b)), however these do not include 
wetting zones associated with creek 
discharge. An ecohydrological conceptual 
model (ECM) was not developed or 
discussed in the proponent’s response. 

The Proponent notes the comment. 

 Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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horizontal flow. Additionally, differential groundwater levels have been 
observed across a major Dolerite Sill that has been observed wrapping around 
the syncline along strike of the Joffre resulting in the syncline being primarily a 
closed system with little connection to the surrounding geologies as discussed in 
Section 6.3.3. and Figure 6-1 and 6- 2 of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has 
therefore been considered. This is further supported by the proposed early 
warning, trigger and threshold values within the EMP. The Proponent will 
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undertake uncertainty analysis as further data becomes available and 
commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 

and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally 
safe mining in some areas is mutually agreed with the Muntulgura Guruma 
People. This applies specifically to the BS3, MM-J and Orbe deposits and 
associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at 
least 7 km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
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prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided 
in the ERD for the DCCEEW to undertake an assessment of the potential impacts 
to known ground and/or surface water values/features identified as they relate 
to MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 
The proponent has undertaken surface water, ground water modelling and 
investigations including vegetation and GDV assessments across the 
Development Envelope. 
The Proponent notes that Plunge Pool is the only identified environmental 
value/feature, which has been identified as a potential GDE, within the synclinal 
aquifer boundary that is known to provide critical habitat for MNES species. The 
Proponent has proposed stringent environmental outcomes for Plunge Pool 
Ridge Pool, which has also been identified as a potential GDE and which 
provides critical habitat for MNES species, is located outside of the 
Development Envelope and more than 100 m above the synclinal aquifer and is 
likely to be supported by a perched aquifer (see page 63 of Appendix D3). The 
Proposed Action will not result in dewatering from the aquifer associated with 
Ridge Pool and is therefore unlikely to impact Ridge Pool.  

26. Semi- permanent 
and permanent 
pools 

The proponent should develop an 
ecohydrological model to conceptualise 
connections between groundwater, surface 
water and ecology within and around the 
project site. This should identify the potential 
pathways and mechanisms of the effects of 
altered surface flows (changes in flow from 
ephemeral to flowing as a result of the wetting 
front) on groundwater connectivity, in-stream 
water quality, and surface and groundwater 
ecosystems. The proponent should consider 
these findings in relation to the potential GDEs 
and the semi-permanent/permanent pools 
they have identified in the project area. Please 
provide a discussion of these points and how 

As point 25 above.  Not addressed 
An ECM was not developed or discussed in 
the proponent’s response. 

The Proponent notes the comment. 

 Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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further mitigation measures could be applied 
to minimise impacts 
to critical MNES habitats. 

27. MAR Further information and investigations should 
be undertaken by the proponent to determine 
whether MAR would be an appropriate 
mitigation method at B4 and B2/Nammuldi 
prior to the proposed project commencing 
operations. See table 2-5 ‘Trigger Criteria’ for 
reasoning. 

“Investigate whether Managed Aquifer 
Recharge (MAR) is an appropriate mitigation 
action, and if so, initiate a project to develop 
and commission a MAR scheme.” 

 
The DCCEEW is of the view that this is not an 
appropriate response action to a trigger 
exceedance due to the significant time 
required to investigate whether a MAR 
scheme is possible at B4. The DCCEEW 
suggests MAR is investigated 2-3 years prior 
to the commencement of operation in 
combination with alternative water balance 
schemes for the Plunge Pool e.g., irrigation 
schemes or pumping of water into Plunge 
Pool. Please 
address. 

The Early Response, Trigger and Threshold Criteria associated with Plunge Pool 
have been updated within the EMP to ensure any variance to the modelling is 
identified earlier. The Early Response Criteria has been amended to a monitoring 
bore approximately 2.3 km closer to mining activities (5.2 km away from Plunge 
Pool - previously used a bore 2.9km from Plunge Pool). It is acknowledged 
investigating a MAR scheme will take time, so in turn, the Response Action for 
"Investigate whether Managed Aquifer Recharge (MAR) is an appropriate 
mitigation action, and if so, initiate a project to develop and commission a MAR 
scheme" is now associated with the Early Response Criteria - previously this 
Response Action wasciated with the Trigger Criteria. 

EMP Partially addressed 
Exceeding the Early Response Criteria in a 
monitoring bore closer to mining activities 
will allow a more timely detection of 
potential impacts to Plunge Pool, 
particularly as it is located across 
additional hydraulic barriers. However, the 
timeline for investigation, development 
and commissioning of a MAR scheme is still 
likely longer than the time gained with this 
criteria amendment (possibly 2–3 years). 
Refer to Paragraph 4 in the above table 
DCCEEW response on Inland water. 

The Proponent notes the comment. 

 Please refer to Section 4.2 and 4.3 
(above) for the summary of discussions 
held with DCCEEW in Canberra on 25 
October 2023 regarding Ecohydrology 
and Hydrogeology respectively. 

The EMP includes early warning, trigger 
and threshold criterion to ensure no 
direct impacts the Plunge Pool MEZ.  In 
addition, conservative early warning, 
trigger and threshold criterion is 
included in the EMP. 

 

29. MAR The DCCEEW notes that the proponent has not 
provided information relating to the MAR 
being initiated in Caves Creek (Rio Tinto 2022b, 
Table 2-5, p. 52). As outlined above, further 
information on the implementation of MAR as 
a mitigation method should be provided by the 
proponent. 

The Proposal will not change, nor include any additional activities at the approved 
Silvergrass Operations which sits within a different hydrogeological setting. MAR 
is being implemented at Silvergrass as part of current operations and does not 
form part of the Proposed Action. 

N/A Partially addressed 
The exclusion of approved operations from 
the groundwater model should be justified 
with data, in addition to the statement 
that Silvergrass operations are 
hydrogeologically disconnected from the 
development envelope. In the absence of 
this, cumulative impacts of groundwater 
changes (dewatering and MAR from 
existing approved operations) 
should be discussed 

The Proponent notes the comment. 

Please refer to Section 4.2 (above) for 
the summary of discussions held with 
DCCEEW in Canberra on 25 October 
2023 regarding Hydrogeology. 

30. Surface water The surface water management of the site 
water will allow for surplus water to be used for 
mitigation prior to operation use (Rio Tinto 
2022a Chapter 1, p. 22). The proponent 
intends to store surplus water in completed 
pits, or via Aquifer Storage and Recovery (ASR). 
The project will also require water from the 
dewatering process for Managed Aquifer 
Recharge (Paragraphs 27- 30). The proposed 
project and existing operations will involve the 
discharge of surplus water into Boolgeeda 

Please see Section 7 above and refer to response for items 3, 4 and 5 in the 
inland waters section of Inland Waters. 
 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the Brockman Syncline deposits in the 1980’s and 
have been ongoing since this time. Groundwater monitoring over a network of 
200 monitoring bores and vibrating wire piezometers has been occurring 
across the Brockman Syncline since operations commenced in the 1990’s, with 
regular monitoring programs since 2004. Data gathered from these monitoring 

N/A Partially addressed 
The DCCEEW notes that ephemeral 
systems exhibit natural variation in quality 
of flows; however, neither the quality of 
these flows, nor of surplus water to be 
discharged, have been adequately 
described. While the proponent has stated 
that key functioning features of creek lines 
will be maintained, it is not clearly outlined 
what these features are. The proponent 
has not directly addressed the 

The Proponent notes the comment. 

Please refer to Section 4.2 (above) for 
the summary of discussions held with 
DCCEEW in Canberra on 25 October 
2023 regarding Hydrogeology. 

The Proponent notes that the storage of 
and/or discharge of surface water will 
not result in an impact to an 
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Creek and Duck Creek. Discharge of water from 
the project could change the physical, 
chemical and biological characteristics of 
surface water. Species composition in the pools 
and creeks will change if biota are unable to 
survive or undergo critical life stages under the 
new conditions. Intergenerational impacts to 
species could take years to be noticed and 
disruptions to natural ecological processes 
could persist long after mine closure, causing 
continued decline in biological diversity (NSW 
Government, 2002). 

a. The DCCEEW notes that the EMP has 
outlined trigger threshold criteria for 
surface water monitoring at the discharge 
locations in Duck Creek and Caves Creek 
(Rio Tinto 2022b, Table 2-4, p. 48) based 
on a rolling annual median concentration 
that is statistically higher than the Site 
Specific Threshold Values (SSTVs) or a 
single value that is above the 95th 
percentile of baseline or ANZG (2018) 
default guideline value for 90% species 
protection level. 

i. The analytes, metals and 
other contaminants were 
not listed in the trigger 
threshold criteria. The 
DCCEEW requests that 
these details are 
provided. 

ii.  Further details on how the 
SSTVs were calculated 
should be provided. It is also 
unclear which monitoring 
data was used to inform the 
SSTVs 

b. The DCCEEW notes there are no 
surface water trigger threshold 
criteria for Boolgeeda Creek even 
though surplus water will be 
discharging into the Creek. 

i. The DCCEEW suggests 
trigger threshold criteria for 
surface water monitoring is 
established for Boolgeeda 
Creek (this suggestion is 
based on the hazard analysis 

programs has been used to determine the extent and quality of groundwater 
resources within the region and to develop and refine detailed groundwater 
models. As part of the above, monitoring of aquifer response to dewatering at 
the existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for 
the Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope 
have enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling to 
provide a detailed understanding of site hydrology and potential impacts. 
 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and visible 
as erosional features in aerial imagery. The Brockman Syncline is characterised 
by dolerite dykes trending northwest-southeast and cross cutting the major 
formations and the deposits as shown on Figure 6-1 in the ERD and reproduced 
below (i.e., have been intruded/and subsequently eroded prior to deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 

department’s comments regarding Site 
Specific Threshold Values (SSTVs), 
treatment plans prior discharging water, or 
seasonal water quality monitoring. Please 
refer back to the department’s initial 
comment. It is furthermore unclear why 
management plans differ between 
Boolgeeda Creek and Duck Creek. 

environmental value/feature which is 
considered to be critical habitat for an 
MNES species. The only known 
environmental value/features that have 
been identified as critical habitat for 
MNES species are Plunge Pool (inside) 
and Ridge Pool (outside) of the 
Development Envelope. 

Boolgeeda Creek and Duck Creek are 
both ephemeral waterways; this leads to 
a natural variation in water levels and 
water quality between wet and dry 
seasons and is a common occurrence 
across the Pilbara of Western Australia. 
Potential impacts associated with water 
quality and surplus water discharge 
relevant to matters of national 
environmental significance (MNES) 
fauna (Northern Quoll, Ghost Bat, 
Pilbara Leaf-nosed Bat and Pilbara Olive 
Python) are likely to be constrained to 
localised impacts to areas of foraging 
habitat; that is, areas of riparian 
vegetation/groundwater dependant 
ecosystems (GDEs) associated with the 
ephemeral waterways, noting that none 
of these foraging habitats have been 
classified by the Proponents consultants 
(Pilbara specialists) as critical habitat for 
MNES species. 

It is not considered that these impacts, 
along with the amount of riparian 
vegetation remaining within and outside 
of the Development Envelope, will result 
in significant residual impacts to MNES 
fauna. The key functioning features of 
the creek lines will be maintained (i.e., 
limited direct disturbance) such that the 
physical substrate and flow paths will be 
maintained to support a functioning 
ecosystem to support MNES. 

The proposed discharge points are 
within ephemeral systems that are 
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and risk assessment for 
surplus water discharge to 
Duck Creek and Boolgedeea 
Creek undertaken by WRM 
(2000) Paragraph 31d). 

ii. Seasonal monitoring data is 
required for Boolgeeda 
Creek to develop an 
adequate baseline to 
compare monitoring data 
during and post 
construction to determine 
if there are any impacts 
from the project. Water 
quality sampling should be 
event driven where 
appropriate (e.g., following 
heavy rainfall) to capture 
changes during key events, 
including first flush (Huynh 
and Hobbs 2019). 
Monitoring should include 
sampling twice during 
stream flow and well after a 
first flush, during 
recessional flow and in the 
pool phase over two 
wetting and drying cycles 
(or intensively over two 
years) (Huynh and Hobbs 
2019). 

c. Only two surface water monitoring 
locations are provided, and these relate to 
Duck Creek (Rio Tinto 2022b, Figure 2-3, p. 
50). The complete surface water 
management plan is needed to 
understand the current and proposed 
surface water monitoring locations for 
Cave Creek, Duck Creek and Boolgeeda 
Creek and surface water monitoring data 
which was used to inform the SSTVs. 

i. Surface water monitoring 
locations should also 
include points upstream 
from the discharge 
locations, points of 
discharge and mixing zones, 
as well as downstream from 
the wetting front (next 

along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 
Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 

naturally continually subject to wetting 
and drying cycles including pooling and 
evaporation post stream flow events. 
High sediment loads occur during 
natural streamflow events; ephemeral 
systems in the Pilbara are well adapted 
to these extremes. Natural variations in 
surface water analytes levels also occur 
associated with seasonal variation in 
surface flows. 

Discharge water quality and quantity will 
be regulated under Part V of the WA EP 
Act and associated licence conditions. 
Water quality testing will be undertaken 
and reported in accordance with 
associated licence conditions from 
licensed discharged points. This will 
include monitoring of surplus water 
discharge to Boolgeeda Creek and Duck 
Creek. In addition, water quality will also 
be monitored in accordance with the 
EMP. The Proponent will also implement 
an adaptive management process within 
the EMP framework. 

Further, the Proponent’s GWOS 
(required under licence requirements of 
the RiWI Act) requires annual water 
quality sampling and quarterly basic 
field parameters (pH, temp, EC) on 
active production bores. The results are 
presented in the Annual Aquifer Reviews 
submitted to the DWER (Water) 
annually and are part of capturing the 
Proponent’s requirements for managing 
borefields/resources covered by existing 
groundwater licenses. 
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confluence downstream for 
cumulative impact 
understanding with surface 
water monitoring). 

ii. The DCCEEW notes that is 
unclear if the proponent 
intends to treat the 
surplus water prior to 
discharge. The proponent 
has stated that a hazard 
analysis and risk 
assessment for surplus 
water discharge to Duck 
Creek and Boolgdeea 
Creek was undertaken by 
WRM (2000) (Rio Tinto 
2022a, p. 140). This 
document considered the 
water quality of the 
receiving environment for 
Boolgeeda Creek, and 
Duck Creek compared to 
the groundwater quality 
in the Brockman Syncline 
aquifers to be dewatered. 
The DCCEEW has not 
reviewed the WRM (2000) 
document as it has not 
been provided, however 
below outlines the 
following risks to the 
receiving water, which 
was summarised by the 
proponent: 

i. Inorganic nitrate, with a 
moderate to high risk of 
habitat quality reduction as 
a result of eutrophication 
and a low to moderate risk 
of direct toxicity. 

ii. Total phosphorus resulting 
in moderate to high risk of 
temporary habitat quality 
reduction for the duration 
of discharge through 
eutrophication. 

iii. Increase in TSS, 
leading to the 
reduction of habitat 

Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal. 
 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality  thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
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quality. 

iv. Dissolved barium with a low 
to moderate risk of toxicity. 

v. Calcite precipitation 
leading to creek bed 
armouring, with a low 
to moderate risk. 

e. Given the risks outlined above the 
proponent should provide a 
justification as to why the source 
water/discharge water is not being 
treated to match the receiving 
environment for Duck Creek, Caves 
Creek and Boolgeeda Creek. 

i. The proponent stated that 
no changes in the water 
quality of the semi-
permanent pools 
downstream in Boolgeeda 
Creek are expected as a 
result of surplus water 
discharge (Rio Tinto 2022b, 
Table 1-2, p. 21). However, 
changes in surface water 
quality, as a result of 
discharge, in Duck Creek 
may impact aquatic fauna 
(Rio Tinto 2022b, Table 1-2, 
p. 21). Given Duck Creek 
flows into Boolgeeda Creek, 
and both Creeks are 
receiving discharge which 
has not been treated (noting 
the risks to the receiving 
water outlined above in 
Paragraph 31d(i-v) by WRM 
(2000)), it would be prudent 
for the proponent to 
consider treating the surplus 
water prior to discharge. 

f. Downstream of the project envelope 
there are a number of gorge and rock 
pools and semi-permanent and 
permanent water features located on 
both Duck Creek and Boolgeeda 
Creek (Rio Tinto 2022a, p. 95) 
(Paragraphs 12, 25 & 26). These 

the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 
 
Additionally, the Proponent notes that the storage of and/or discharge of surface 
water will not result in an impact to an environmental value/feature which is 
considered to be critical habitat for an MNES species. The only known 
environmental value/features that have been identified as critical habitat for 
MNES species are Plunge Pool (inside) and Ridge Pool (outside) of the 
Development Envelope. 
 
Boolgeeda Creek and Duck Creek are both ephemeral waterways; this leads to a 
natural variation in water levels and water quality between wet and dry seasons 
and is a common occurrence across the Pilbara of Western Australia. Potential 
impacts associated with water quality and surplus water discharge relevant to 
matters of national environmental significance (MNES) fauna (Northern Quoll, 
Ghost Bat, Pilbara Leaf-nosed Bat and Pilbara Olive Python) are likely to be 
constrained to localised impacts to areas of foraging habitat; that is, areas of 
riparian vegetation/groundwater dependant ecosystems (GDEs) associated with 
the ephemeral waterways, noting that none of these foraging habitats have 
been classified by the Proponents consultants (Pilbara specialists) as critical 
habitat for MNES species. 

 
It is not considered that these impacts, along with the amount of riparian 
vegetation remaining within and outside of the Development Envelope, will 
result in significant residual impacts to MNES fauna. The key functioning features 
of the creek lines will be maintained (i.e., limited direct disturbance) such that 
the physical substrate and flow paths will be maintained to support a functioning 
ecosystem to support MNES. 

The proposed discharge points are within ephemeral systems that are naturally 
continually subject to wetting and drying cycles including pooling and 
evaporation post stream flow events. High sediment loads occur during natural 
streamflow events; ephemeral systems in the Pilbara are well adapted to these 
extremes. Natural variations in surface water analytes levels also occur 
associated with seasonal variation in surface flows. 

 
Discharge water quality and quantity will be regulated under Part V of the WA EP 
Act and associated licence conditions. Water quality testing will be undertaken 
and reported in accordance with associated licence conditions from licensed 
discharged points. This will include monitoring of surplus water discharge to 
Boolgeeda Creek and Duck Creek. In addition, water quality will also be 
monitored in accordance with the EMP. The Proponent will also implement an 
adaptive management process within the EMP framework. 
6. Further, the Proponent’s GWOS (required under licence requirements of 
the RiWI Act) requires annual water quality sampling and quarterly basic field 
parameters (pH, temp, EC) on active production bores. The results are presented 
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water features are downstream or 
within the wetting front for both 
Boolgeeda Creek and Duck Creek. 
Further information on the 
monitoring of these features is 
needed in the surface water 
management plan. 

Please address. 

in the Annual Aquifer Reviews submitted to the DWER (Water) annually and are 
part of capturing the Proponent’s requirements for managing 
borefields/resources covered by existing groundwater licenses. 

31. Surface water The proponent does not consider if the 
proposal will cause additional impacts to 
Caves Creek and GDEs beyond what is 
currently occurring as a result of the existing 
operations, dewatering of the Silvergrass Pit 
and associated discharge (Rio Tinto 2022b, p. 
27). 
a. The DCCEEW notes that the proponent 
should consider the cumulative impacts of the 
existing operations and the Eliwana mine 
downstream. This includes the discharge water 
quality, drawdown impacts on the creeks, 
alluvial groundwater and extended wetting 
fronts (long-term impacts and post-mining 
impacts) (Rio Tinto 2022a, p. 143). 

Please refer to response for items 4 and 29 in the inland waters section of 
Inland Waters 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling 
and testing programmes across the Brockman Syncline deposits in the 1980’s 
and have been ongoing since this time. Groundwater monitoring over a 
network of 200 monitoring bores and vibrating wire piezometers has been 
occurring across the Brockman Syncline since operations commenced in the 
1990’s, with regular monitoring programs since 2004. Data gathered from 
these monitoring programs has been used to determine the extent and quality 
of groundwater resources within the region and to develop and refine detailed 
groundwater models. As part of the above, monitoring of aquifer response to 
dewatering at the existing mines has allowed for a significant database of 
groundwater knowledge to be developed to support ongoing refinement and 
calibration of the hydrogeological conceptualisation across the Brockman 
Syncline and for the Proposed Action. Similarly, the extensive hydrological 
studies and ongoing operations in the areas surrounding and within the 
Development Envelope have enabled the characterisation of surface water 
systems using geomorphological assessments, flow monitoring and 
hydrological modelling to provide a detailed understanding of site hydrology 
and potential impacts. 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross 
cutting the major formations and the deposits as shown on Figure 6-1 in the 
ERD and reproduced below (i.e., have been intruded/and subsequently eroded 
prior to deposition of Tertiary sediments). The dykes occur at regular intervals, 
are sub- vertical, and generally with no fault displacement although a number 
have been interpreted as being associated with major faults or having intruded 
pre-existing fault structures (Müller, et. al., 2005). A continuous dolerite sill also 
wraps around the syncline along strike within the Joffre Member of the 
Brockman Iron Formation. The sill has been intruded before the major 
deformation event of the area as it exhibits similar folding and faulting of the 
layered formations. Local dykes crosscut single limbs of the syncline (north or 
south), where larger regional dykes are observed running across the Boolgeeda 
Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes 

N/A Not addressed 
While Silvergrass is described as being 
hydrogeologically disconnected from the 
development envelope (noting DCCEEW’s 
responses to Items 4 and 29), surface water 
impacts discussed in the department’s 
comments could still occur. Furthermore, 
the proponent’s response does not discuss 
the downstream FMG Eliwana mine. 

The Proponent notes the comment.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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in groundwater elevations, anomalously steep gradients or response in 
monitoring bores to abstraction) due to the presence of these low 
permeability sub-vertical dykes and fault features, as well as very low 
permeability units within the steeply dipping geology forming barriers to 
horizontal flow. Additionally, differential groundwater levels have been 
observed across a major Dolerite Sill that has been observed wrapping around 
the syncline along strike of the Joffre resulting in the syncline being primarily a 
closed system with little connection to the surrounding geologies as discussed 
in Section 6.3.3. and Figure 6-1 and 6-2 of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including 
from existing operational dewatering) drawdown has been shown to be 
confined to within the syncline and impacts outside of the aquifer boundary 
have not been observed and are unlikely and have thus not been modelled to 
occur. This has been demonstrated in that 
dewatering from existing operations have not shown impacts occurring outside 
of the Syncline. Potential permeability across dykes has been accounted for in 
relation to environmental values/features which are likely to support MNES 
species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
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maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes 
available and commensurate with the level of risk to environmental receptors 
including Plunge Pool. Groundwater data and knowledge will continue to be 
collected to support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for 
MNES species (Appendix D3). Ridge Pool, which has also been identified as a 
potential GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal 
aquifer and is likely to be supported by a perched aquifer (see page 63 of 
Appendix D3). The Proposed Action will not result in dewatering from the 
aquifer associated with Ridge Pool and is therefore not predicted to impact 
Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 

• Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal. 

To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 

No mining activity within the Plunge Pool catchment unless culturally safe mining 
in some areas is mutually agreed with the Muntulgura Guruma People. This 
applies specifically to the BS3, MM-J and Orbe deposits and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
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groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
Details of the mining methods and limits that are deemed culturally safe prior to 
mining commencing. Further, the Proponent has implemented an adaptive 
management process within the EMP framework (Appendix 1) (as agreed with 
DWER and utilised on other recently approved EMPs approved by DCCEEW) to 
ensure the Inland Waters EPA objective to maintaining the hydrological regime 
are met. Should updates to groundwater models require changes to the 
management actions for Inland Waters (which also consider potential impacts 
to MNES) in order to meet the outcome of no measurable drawdown of levels at 
Plunge Pool as a result of mine dewatering attributable to the Proposal, the 
Proponent will update the EMP in consultation with regulators and Traditional 
owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

33. Flood modelling 
and catchment 
area losses 

The DCCEEW notes that the proponent has 
undertaken flood modelling to assess the 
potential risks to the mine pits, WRL and 
infrastructure. 
However, the DCCEEW notes that it is not 
clear if the proponent has modelled 
alterations in the catchment flows resulting 
from the pits, WRL and infrastructure. 

This information was provided in Section 6.4.1.4 of the ERD and in Appendix 
C1. The Proponent further notes that changes to surface water catchments will 
not impact on an environmental value/feature which has been identified to be 
critical to the survival of a MNES species associated with the Proposed Action. 

134 and 
Appendix 
C1 

Partially addressed 
The DCCEEW notes the provision of flood 
modelling. 
The proponent has identified Plunge Pool 
as the only environmental value/feature 
identified as critical to the survival of 
MNES species. The Hydrology and 
Hydraulics Study (Rio Tinto 2022e) does 
not include Plunge Pool, citing a separate 
surface water impacts assessment for 
Plunge Pool from 2021. The Hydrological 
Impact Assessment for Plunge Pool (RTIO–
PDE–0172037) was not provided to the 
DCCEEW. 

The Proponent notes the comment.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

 

35. Flood modelling 
and catchment 
area losses 

Any changes in the catchment area, including 
any diversions or alterations to the drainage 
pathways and channels, are likely to impact on 
the downstream receiving environment through 
changes to the frequency, velocities and 
volumes of flow, and water quality. The 
department requests that Rio Tinto describe the 

Please refer to response for item 33 in the inland waters section Inland Waters 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the Brockman Syncline deposits in the 1980’s and 
have been ongoing since this time. Groundwater monitoring over a network of 
200 monitoring bores and vibrating wire piezometers has been occurring 

136 and 
Appendix 
C1 

Partially addressed 
The DCCEEW notes the addition of 
velocities and volumes in regards to 
changes to drainage pathways and impacts 
on surface water regimes. However, the 
proponent has not provided details on 
diversions or alterations to drainage 

The Proponent notes the comment.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
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anticipated changes to drainage pathways and 
model their impact on surface flow regimes for 
all frequent and rare events. 

across the Brockman Syncline since operations commenced in the 1990’s, with 
regular monitoring programs since 2004. Data gathered from these monitoring 
programs has been used to determine the extent and quality of groundwater 
resources within the region and to develop and refine detailed groundwater 
models. As part of the above, monitoring of aquifer response to dewatering at 
the existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for 
the Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope 
have enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling to 
provide a detailed understanding of site hydrology and potential impacts. 
 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The dykes occur at regular intervals, are sub-
vertical, and generally with no fault displacement although a number have 
been interpreted as being associated with major faults or having intruded pre- 
existing fault structures (Müller, et. al., 2005). A continuous dolerite sill also 
wraps around the syncline along strike within the Joffre Member of the 
Brockman Iron Formation. The sill has been intruded before the major 
deformation event of the area as it exhibits similar folding and faulting of the 
layered formations. Local dykes crosscut single limbs of the syncline (north or 
south), where larger regional dykes are observed running across the Boolgeeda 
Valley, transecting both limbs of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

pathways as well as any changes to the 
frequency of flow and water quality. 

respectively. 

Plunge Pool – Hydrological Impact 
Assessment (Rio Tinto 2021) has been 
provided as Appendix C.5 (RtS, Rio Tinto 
2024).   
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In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. 
This supports the modelling that the groundwater system within the Proposed 
Action is highly compartmentalised and aligns with observations across the 
wider area. 
 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
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from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool 
• as a result of mine dewatering attributable to the Proposal Minimise 
changes to the hydrological regime of Plunge Pool to ensure environmental 
and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 

and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 
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The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further 
technical expert workshop to discuss the above in greater detail. Table 5. 

37. Flood modelling 
and catchment 
area losses 

The Plunge Pool is fed by surface water from an 
approximately 21 km2 
sub-catchment of the Hardey River catchment. 
The DCCEEW notes that the proposed project is 
predicted to remove up to 66% of the surface 
water catchment area (Rio Tinto 2022b, p.28). 
The proponent has predominantly considered 
the impacts of drawdown and groundwater 
changes to the Plunge Pool, however, has not 
considered the impacts resulting from the 
reduction in surface water catchment size and 
the potential impacts to the surface water 
quality and increase in sedimentation. 

a. The Proponent’s justification for 
reducing the surface water catchment 
of the Plunge Pool by up to 66% is 
based on it being primarily a 
groundwater-fed feature (Section 
6.1.1.4). Freshwater flow events would 
be critical for the aquatic health of the 
pool, resulting in flushing. The 
DCCEEW notes that changes to water 
quality, and salinity are critical and are 
one of the most important influences 
on aquatic invertebrates (Pinder et al., 
2017). Any changes in water quality 
can have direct influences on 
invertebrate communities including 
through crustacean shell deposition 
and algal growth. The DCCEEW 
requires the proponent to provide 
evidence that a 66% reduction in 
catchment area will not have any 
impact on the water quality and 
ecohydrology of the Plunge Pool. 

b. Hydrological regimes at the sub-
catchment level are likely to be 
important for specific waterholes, 
permanent and semi-permanent pools 
and creeks. The DCCEEW requires the 
proponent to conduct further studies 
that address the linkages between the 

Please see response to item 3 in the inland waters section Inland Waters 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the steeply 

 Not addressed 
a. The proponent has discussed surface 

and groundwater-related impacts to 
Plunge Pool, although not 
cumulatively (combining surface 
catchment reduction and 
drawdown). 

b. The proponent’s response does not 
discuss hydrological regimes at the 
sub- catchment level. 

The proponent’s response does not 
address the department’s initial 
comments. 

The Proponent notes the comment. 

Please refer to Table 1 above and 4.3 
(above) for the summary of discussions held 
with DCCEEW in Canberra on 25 October 
2023 in regards to Hydrogeology. 

Plunge Pool – Hydrological Impact 
Assessment (Rio Tinto 2021) has been 
provided as Appendix C.5 (RtS, Rio Tinto 
2024).   
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sub- catchments and the creeks, 
waterholes and pools (both permanent 
and semi-permanent). This would 
better inform surface water modelling 
and help to understand the impacts 
and risks from catchment area 
reductions. 

c. Changes to the catchment area of the 
Plunge Pool from diversions of 
drainage pathways and channels 
around pits, infrastructure, or WRLs 
will likely have impacts on the 
downstream environment, altering 
the magnitude, frequency, and 
quality of received water (refer to 
Paragraph above). Given the changes 
to the catchment area of the Plunge 
Pool, surface water monitoring is 
critical and would provide indicators 
of changes in health of this significant 
site. 

i. The DCCEEW requires that 
the proponent undertakes 
two years of baseline 
surface water monitoring 
data to ensure that the 
receiving environment is 
properly defined prior to 
any discharge of treated or 
untreated mine-affected 
water. Water quality 
monitoring should include 
analytes in addition to pH, 
EC, TSS and turbidity, such 
as metals and other 
contaminants, and should 
be compared with the 
ANZG Guidelines (2018) for 
95% species protection for 
aquatic ecosystems. 
Management of sediment 
run-off to the Plunge Pool 
from the proposed activity is 
to be managed by leaky weir 
traps (Rio Tinto 2022a, p. 
147), however no further 
information is provided 
regarding the design, 
location, or performance of 
this mitigation measure. In 

dipping geology forming barriers to horizontal flow. Additionally, differential 
groundwater levels have been observed across a major Dolerite Sill that has been 
observed wrapping around the syncline along strike of the Joffre resulting in the 
syncline being primarily a closed system with little connection to the surrounding 
geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 of the ERD and 
reproduced below. 
 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
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addition, the proponent 
seems uncertain of their 
effectiveness (Rio Tinto 
2022b, p. 28). The proponent 
is required to provide the 
DCCEEW with an erosion and 
sediment management plan 
that outlines the potential 
impacts of erosion to 
surfaces, drainage paths and 
water within the project site 
from all activities 
(construction, production 
and rehabilitation). 
Increased sedimentation 
from the project may 
contribute to increased 
turbidity that could impact 
downstream water quality 
and aquatic biota. 

iii. The proponent must 
conduct baseline sediment 
monitoring of analytes 
including metals and other 
contaminants and compare 
these results with the ANZG 
Guidelines (2018) for 95% 
species protection for 
aquatic ecosystems for all 
creeks and the permanent 
and semi- permanent 
pools. 

iv. Monitoring should be 
undertaken as part of the 
outcome-based and 
objective-based provisions 
for the proponent to 
preserve environmental 
values (Rio Tinto 2022a, p. 
24 and Table 1-3, p. 26). 

Please address. 

Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify 
any impacts which are at variance with the predictions. 
 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 

and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
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monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to 
• mining BS3 and/or Creekside deposits Details of the mining 
methods and limits that are deemed culturally safe prior to mining 
commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 

In addition, the Proponent notes that the Proposal footprint is an indicative 
conceptual footprint that may change as the Proposal is further developed; 
mine optimisation and design is ongoing and will be refined throughout the 
mine life taking into account learnings, further studies and new technologies. 
The Proponent is confident a robust EIA has been undertaken that appropriately 
considers the risks to MNES species and significant features such as Plunge Pool 
and provides appropriate mitigations measures to minimise potential impacts. 
In addition, the Proponent has proposed outcome based environmental 
conditions, and where scientific uncertainty exists, the Proponent has proposed 
conservative trigger and threshold values and associated management actions 
in the EMP to 
ensure the protection of significant environmental and cultural values. 

39. Wetting fronts 
and groundwater 
mounding 

The DCCEEW notes that the surplus water 
discharged will create a wetting front (discharge 
during natural no flow conditions) (Paragraphs 
31a-f, 32 and 33). The excess discharge into the 
creeks could elevate groundwater levels in the 
alluvium and creek subsurface. This increase in 
groundwater levels and continuous availability 
of water could lead to water logging, loss of 
riparian vegetation and recruitment issues. It 
could also cause the system to become adapted 
to water levels which will change again post- 
mining (no discharge). Continual discharges will 
change the ephemeral systems to a more 
permanent flow regime and potentially impact 

Please see Section 7 above and response for items 3, 4 and 5 in the inland 
waters section of Inland Waters. 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 

N/A Not addressed 
Refer to Paragraph 2, in the above point 7a 
DCCEEW response on Inland water. 

The Proponent notes the comment. 

Please refer to Table 1 above for a response 
to point 7a. 

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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the presence and water quality of the 
permanent and semi-permanent pools. Please 
provide a discussion. 

for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope have 
enabled the characterisation of surface water systems using geomorphological 
assessments, flow monitoring and hydrological modelling to provide a detailed 
understanding of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
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drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. 
 
This supports the modelling that the groundwater system within the Proposed 
Action is highly compartmentalised and aligns with observations across the 
wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
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quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in 
relation to Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
he following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
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known ground and/or surface water values/features identified as they relate to 
MNES species. The proponent offers the DCCEEW the opportunity to have a 
further technical expert workshop to 
discuss the above in greater detail. Table 5. 

40. Wetting fronts 
and groundwater 
mounding 

• If there is saline groundwater in the 
development envelope, 
groundwater mounding can result in 
the interaction of groundwater with 
the much fresher surface water. As 
a result, invertebrate diversity and 
abundances would likely diminish 
and impacts to other fauna would 
follow. Severe groundwater 
mounding can also cause vegetation 
to die via inundation of root systems 
or dryland salinity. Consequently, 
the proponent should model the 
impact of managed aquifer 
reinjection and vegetation clearing 
on groundwater levels. Please 
address. 

 
Depth, and predicted change in depth, to the 
water table should be clearly mapped. The 
proponent should assess vegetation for 
sensitivity to inundation and salinity where 
mounding is predicted to occur. Where the 
water table is naturally shallow, it should not be 
driven higher as this is likely to cause dryland 
salinity, inundate the root systems of shallow-
rooted plants, or possibly flood bilby burrows (if 
present). Appropriate trigger and threshold 
values for acceptable groundwater depths 
should be determined based on the modelled 
groundwater gradient and the sensitivity of the 
overlying vegetation. Please address. 

Please see Section 7 above and response for items 3, 4 and 5 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling 
and testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The dykes occur at regular intervals, are sub- 
vertical, and generally with no fault displacement although a number have 
been interpreted as being associated with major faults or having 
intruded pre-existing fault structures (Müller, et. al., 2005). A continuous 
dolerite sill also wraps around the syncline along strike within the Joffre 
Member of the Brockman Iron Formation. The sill has been intruded before the 
major deformation event of the area as it exhibits similar folding and faulting of 
the layered formations. Local dykes crosscut single limbs of the syncline (north 
or south), where larger regional dykes are observed running across the 
Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in 
monitoring bores to abstraction) due to the presence of these low permeability 
sub-vertical dykes and fault features, as well as very low permeability units 
within the steeply dipping geology forming barriers to horizontal flow. 

N/A Not addressed 
Refer to Paragraph 5 in the point 7a 
DCCEEW response on Inland water. 

The Proponent notes the comment. 

Please refer to Table 1 above for a response 
to point 7a. 

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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Additionally, differential groundwater levels have been observed across a major 
Dolerite Sill that has been observed wrapping around the syncline along strike 
of the Joffre resulting in the 
syncline being primarily a closed system with little connection to the 
surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6-2 of 
the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including 
from existing operational dewatering) drawdown has been shown to be 
confined to within the syncline and impacts outside of the aquifer boundary 
have not been observed and are unlikely and have thus not been modelled to 
occur. This has been demonstrated in that dewatering from existing 
operations have not shown impacts occurring outside of the Syncline. Potential 
permeability across dykes has been accounted for in relation to environmental 
values/features which are likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 
Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
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support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify 
any impacts which are at variance with the predictions. 
 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for 
MNES species (Appendix D3). Ridge Pool, which has also been identified as a 
potential GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in 
dewatering from the aquifer associated with Ridge Pool and is therefore not 
predicted to impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. The following 
environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally 
safe mining in some areas is mutually agreed with the Muntulgura Guruma 
People. This applies specifically to the BS3, MM-J and Orbe deposits and 
associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to 
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• mining BS3 and/or Creekside deposits Details of the mining 
methods and limits that are deemed culturally safe prior to mining 
commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions 
for Inland Waters (which also consider potential impacts to MNES) in order to 
meet the outcome of no measurable drawdown of levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided 
in the ERD for the DCCEEW to undertake an assessment of the potential 
impacts to known ground and/or surface water values/features identified as 
they relate to MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 

Table 5. 

41. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

• There are extensive GDE’s and 
riparian vegetation within the 
development envelope which 
provides critical habitat and foraging 
for MNES, including Northern Quoll 
(Dasyurus hallucatus), Ghost Bat 
(Macroderma gigas), Pilbara Leaf-
nosed Bat (Rhinonicteris aurantia), 
Pilbara Olive Python (Liasis olivaceus 
barroni), Grey Falcon (Falco 
hypoleucos), and Fork-tailed Swift 
(Apus pacificus). The groundwater 
drawdown extent (refer to 
Paragraphs 13, 16-19 and 21), 
clearing of up to c.21,300 ha, 
continual discharges into Duck 
Creek, Boolgeda and Caves Creeks, 
and altered surface water flows 
from alterations in catchment area 
resulting from the project will 
directly and indirectly impact GDEs, 
riparian vegetation and MNES. 
Below summarises key concerns 
relating to the provided information 
on GDEs, riparian vegetation, 
stygofauna and MNES. Please 
address. 

Please see Section 7 above and response f items 3, 4 and 5 in the inland waters 
section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and visible 
as erosional features in aerial imagery. The Brockman Syncline is characterised 

N/A See points 42–52 below. Noted, see responses below to 42-52. 
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by dolerite dykes trending 
northwest-southeast and cross cutting the major formations and the deposits as 
shown on Figure 6-1 in the ERD and reproduced below (i.e., have been 
intruded/and subsequently eroded prior to deposition of Tertiary sediments). 
The dykes occur at regular intervals, are sub-vertical, and generally with no fault 
displacement although a number have been interpreted as being associated 
with major faults or having intruded pre- existing fault structures (Müller, et. al., 
2005). A continuous dolerite sill also wraps around the syncline along strike 
within the Joffre Member of the Brockman Iron Formation. The sill has been 
intruded before the major deformation event of the area as it exhibits similar 
folding and faulting of the layered formations. Local dykes crosscut single limbs 
of the syncline (north or south), where larger regional dykes are observed 
running across the Boolgeeda Valley, transecting both limbs of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 
Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). While 
continuous alluvium cover is present in several locations from active pits to 
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central portion of the Boolgeeda Syncline, available long term groundwater data 
in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as 

a minimum:  
• No mining activity within the Plunge Pool catchment unless culturally 
safe mining in some areas is mutually agreed with the Muntulgura Guruma 
People. This applies specifically to the BS3, MM-J and Orbe deposits and 
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associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions 
for Inland Waters (which also consider potential impacts to MNES) in order to 
meet the outcome of no measurable drawdown of levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 
The Proponent is of the opinion that sufficient information has been provided 
in the ERD for the DCCEEW to undertake an assessment of the potential 
impacts to known ground and/or surface water values/features identified as 
they relate to MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

42. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

Some limitations identified include: 

a. Maps showing vegetation or habitat 
types, for example Figures 7- 4 and 7-
14 (Rio Tinto 2022a, pp.195-6, 237-
8), were difficult to interpret due to 
the closely matching colours used in 
the key, which are then inadequately 
explained in the document. 
The identification of GDEs appears to 
have been largely based on the results 
of the NDVI and NDWI assessment 

Please see Section 7 above and response to items 3, 4 and 5 in the inland 
waters section of Inland Waters 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling 
and testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 

N/A Partially addressed 
a. The proponent has not addressed 

this comment by adjusting the 
vegetation and habitat type maps, 
or by further explaining the maps. 

The DCCEEW is satisfied with the 
proponent’s clarification on how field work 
results have been used to refine the 
‘desktop dependence likelihood rating’ 
(Biologic 2021a, p. 33). However, 
limitations around the classification 
methods used still remain, refer to 

a. The Proponent notes the comment. 

The published ERD (Rio Tinto, 2023a) has 
not been amended.   

Please refer to Section 4.2 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Ecohydrology. 

b. Please refer to Section 4.2 (above) for the 
summary of discussions held with DCCEEW 
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(Biologic 2021, Appendix D3, pp.21-
30). It is not clear the extent to which 
previous data and fieldwork (e.g., 
Stantec’s 2021 report which undertook 
extensive field work and consolidated 
data from more than 300 surveys 
across the region) has informed the 
results. 
There are inherent concerns with this 
approach: 

i. Satellite imagery is usually used 
as a starting point to inform the 
selection of fieldwork survey 
locations, and 

The type of Landsat mapping chosen is not the 
most appropriate for the study site conditions. 
Some known limitations with using Normalized 
Difference Vegetation Index (NDVI) include that 
the relationship between it and vegetation can 
be biased in sparsely vegetated areas, i.e., arid 
to semi-arid zones in Australia such as the 
Pilbara (Pettorelli et al. 2005). Other types of 
Landsat technology, such as SAVI (soil adjusted 
vegetation index) are more likely to be 
appropriate in this location. 

determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 

Paragraph 10 in the above table DCCEEW 
response on Inland water. 

in Canberra on 25 October 2023 regarding 
Ecohydrology. 
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exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 
Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
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Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a result 
of mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 

• Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal. 

To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 

• No mining activity within the Plunge Pool catchment unless culturally safe 
mining in some areas is mutually agreed with the Muntulgura Guruma 
People. This applies specifically to the BS3, MM-J and Orbe deposits and 
associated landforms. 

• No construction of waste rock landforms in the area immediately north of 
the Plunge Pool catchment. 

• Should mining within the Plunge Pool catchment be mutually agreed with 
the Muntulgura Guruma People: 

- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 

- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 

- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

• Subject to access to Plunge Pool being approved by the Muntulgura Guruma 
People: 

- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to 
mining BS3 and/or Creekside deposits 

• Details of the mining methods and limits that are deemed culturally safe 
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prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

43. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

The DCCEEW noted contradictions regarding the 
potential for GDE features to occur within the 
development envelope. 

a. While the documentation (Biologic 
2020, App D4, p.i) suggests that no 
GDE’s were identified in the 
development envelope; 
groundwater dependent vegetation 
(GDVs), particularly E. 
camaldulensis, were identified along 
most of the mapped extent of 
Boolgeeda Creek (Biologic 2020, App 
D4, Figures 4-7a-g, p. 65- 72). In 
addition, two features (118, 119) 
identified as moderate potential 
GDEs (Rio Tinto 2022a, Figure 7-9, p. 
218) occur within the BS1 west site, 
both in association with major creek 
lines crossing through the site, 
connecting to Boolgeeda Creek. 

i. Targeted flora surveys 
confirmed the presence of GDE 
features, such as E. 
camaldulensis, at ten sites and 
additionally recorded the 
presence of mesophytic and 
hydrophytic taxa (Biologic 
2021, Baseline GDE Appendix 
D3, p.49). The presence of 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 
 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 

N/A Not addressed 
The proponent has not addressed any of 
the contradictions in regards to the 
identification and classification of potential 
GDEs within the development envelope. 
Refer to Paragraphs 10–12 in the above 
point 7a DCCEEW response on Inland 
water. 

The Proponent notes the comment.  

Please refer to Table 1 above for a response 
to point 7a.  

Please refer to Section 4.2 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Ecohydrology. 
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groundwater dependent 
vegetation, such as Eucalyptus 
camaldulensis1 (a facultative 
phreatophyte) (Biologic 2020, 
D4 p. 29), would normally be 
used to infer GDE presence 
(Rio Tinto 2018). 
54 features were recorded in 
the broad hydrological 
development zone (BHDZ) 
(Biologic 2021, Baseline GDE, 
Appendix D3, Figure 4.2a,b, pp. 
47-8 and Table 4.2, p. 55-7), with 
3 considered likely to represent 
riparian vegetation with high 
potential for groundwater 
dependence, found in 
association with waterways and 
again containing E. 
camaldulensis (Biologic 2021, 
Baseline GDE, Appendix D3 p. 
46). Six were identified as 
moderate potential; two were 
associated with a major 
waterway and one of the six, is 
the Plunge Pool (ID 355) 
(Biologic 2021, Baseline GDE, 
Appendix D3, p.49). Twenty-one 
features were identified as low 
dependence, although two were 
associated with waterways or 
drainage lines. 

iii. Lastly, the remaining 24 
features were considered likely 
to be inflow dependent 
ecosystems (IDEs) as they 
were associated with upland 
waterways, floodplains or 
minor drainage lines. Being an 
IDE does not preclude the 
possibility that it is also 
groundwater dependent at 
times. 

b. In addition, several riparian 
communities containing potential 

deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 
 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 

 
1 E. camaldulensis has been recorded reaching groundwater levels at approximately 20 metres below ground level (mbgl) and occasionally at lower levels. 
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groundwater dependent vegetation 
were recorded along the lower 
section of Boolgeeda Creek (Biologic 
2020, riparian veg survey, Appendix 
D4, Table 4-3, p.63-4) and yet these 
vegetation communities are not 
reported in Chapter 7 (Rio Tinto 
2022a, Table 7-4, p. 183). 

c. Rio Tinto (2022a, p.210) states that 
GDEs and GDVs “require access to 
groundwater to persist in the 
landscape and therefore only occur 
where the water table is shallow”. 
Figure 6-4 (Rio Tinto 2022a, p. 85) 
presents pre-mining depth to water 
contours (mbgl) for the Brockman 
Syncline aquifer showing depth to 
groundwater is variable due to 
significant topographic variation. BS1, 
BS2 and BS3 (which includes Plunge 
Pool) assessment areas all include 
small areas where depth to water is 
less than 20 mbgl. This corresponds 
with the areas of potential GDE 
presented in Section 7 (Figure 6-4 
does not show any groundwater 
mapping around the Silvergrass mine 
nor along its’ connection to 
Nammuldi) (Rio Tinto 2022a, Table 7-
8, p. 213-16). 

i. The conclusions for no GDEs 
appear based on assumptions 
that the project will only 
impact the large-scale aquifers 
and hence the assumption 
that GDEs “are unlikely to be 
assessing the larger scale 
aquifers and are more likely to 
be reliant on small 
scale/perched aquifers and/or 
are inflow 

ii. dependent” (Biologic 2021, 
Baseline GDE, Appendix D3 
p.34). However, the 
information provided does not 
adequately consider smaller 
scale impacts to the alluvium or 
the impact of drawdown on the 
tertiary sediments or shallow 

Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 

• Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal. 
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surface groundwater (refer to 
Paragraphs 7-8, 11d, and 16). 

 
To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 

• No mining activity within the Plunge Pool catchment unless culturally 
safe mining in some areas is mutually agreed with the Muntulgura Guruma 
People. This applies specifically to the BS3, MM-J and Orbe deposits and 
associated landforms. 

• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 

• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 

- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 

- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 

- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 

- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 

• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the EMP 
in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5 
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44. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

Please address the extent of the riparian 
assessment of Boolgeeda Creek as it does not 
reflect the entire length of Boolgeeda Creek 
within the development envelope. 
 
The assessment (Biologic 2020, riparian veg 
survey, Appendix D4 Figure 1- 1, p.9) starts at 
BS4 and follows the creek to the west for 
c.48km. As such, there is no assessment of the 
riparian floristic structure or habitat values east 
of BS4, despite there being mining activity in 
the ranges above Boolgeeda Creek at BS2 and 
BS3 and potential for impacts from changes to 
surface water flows and hydrology. Please 
provide. 

Please refer to response for item 1 in the flora and vegetation section of Draft 
Environmental Review Document. Table 1. 

N/A Not addressed 
The proponent has not provided further 
information about the reduction in 
surveying locations along Boolgeeda Creek 
from 80km to 48km due to a change in 
estimated discharge extent. Further 
information in regards to the change in 
estimated discharge and how this could 
impact the riparian vegetation along 
Boolgeeda Creek should be included. 

The Proponent notes the comment. 

Please refer to Section 4.2 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
Ecohydrology. 

The Proponent notes that the storage of 
and/or discharge of surface water will not 
result in an impact to an environmental 
value/feature which is considered to be 
critical habitat for an MNES species. The only 
known environmental value/features that 
have been identified as critical habitat for 
MNES species are Plunge Pool (inside) and 
Ridge Pool (outside) of the Development 
Envelope. 

Boolgeeda Creek and Duck Creek are both 
ephemeral waterways; this leads to a natural 
variation in water levels and water quality 
between wet and dry seasons and is a 
common occurrence across the Pilbara of 
Western Australia. Potential impacts 
associated with water quality and surplus 
water discharge relevant to matters of 
national environmental significance (MNES) 
fauna (Northern Quoll, Ghost Bat, Pilbara 
Leaf-nosed Bat and Pilbara Olive Python) are 
likely to be constrained to localised impacts 
to areas of foraging habitat; that is, areas of 
riparian vegetation/groundwater dependant 
ecosystems (GDEs) associated with the 
ephemeral waterways, noting that none of 
these foraging habitats have been classified 
by the Proponents consultants (Pilbara 
specialists) as critical habitat for MNES 
species. 

It is not considered that these impacts, along 
with the amount of riparian vegetation 
remaining within and outside of the 
Development Envelope, will result in 
significant residual impacts to MNES fauna. 
The key functioning features of the creek 
lines will be maintained (i.e., limited direct 
disturbance) such that the physical substrate 
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and flow paths will be maintained to support 
a functioning ecosystem to support MNES. 

The proposed discharge points are within 
ephemeral systems that are naturally 
continually subject to wetting and drying 
cycles including pooling and evaporation 
post stream flow events. High sediment 
loads occur during natural streamflow 
events; ephemeral systems in the Pilbara 
are well adapted to these extremes. Natural 
variations in surface water analytes levels 
also occur associated with seasonal 
variation in surface flows. 

Discharge water quality and quantity will be 
regulated under Part V of the WA EP Act and 
associated licence conditions. Water quality 
testing will be undertaken and reported in 
accordance with associated licence 
conditions from licensed discharged points. 
This will include monitoring of surplus water 
discharge to Boolgeeda Creek and Duck 
Creek. In addition, water quality will also be 
monitored in accordance with the EMP. The 
Proponent will also implement an adaptive 
management process within the EMP 
framework. 

6. Further, the Proponent’s GWOS (required 
under licence requirements of the RiWI Act) 
requires annual water quality sampling and 
quarterly basic field parameters (pH, temp, 
EC) on active production bores. The results 
are presented in the Annual Aquifer Reviews 
submitted to the DWER (Water) annually 
and are part of capturing the Proponent’s 
requirements for managing borefields 
/resources covered by existing groundwater 
licenses. 

45. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

Boolgeeda Creek valley is described as 
comprising generally low permeability 
aquifers, and transient pools dependent on 
rainfall, surface water and shallow alluvial 
interflow (Biologic 2020, riparian veg survey, 
Appendix D4, p. 21). Several moisture 

Please see Section 7 above and response to items 3, 4, 5 and 17 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 

N/A Not addressed 
No discussion about the detection of 
moisture indicator flora species along 
Boolgeeda Creek was provided. 

The Proponent notes the comment. 

Please refer to Section 4.2 (above) for the 
summary of discussions held with DCCEEW 
in Canberra on 25 October 2023 regarding 
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availability indicator flora species were 
recorded in the study area, including Acacia 
ampliceps and Melaleuca bracteata which 
provide the greatest indication of moisture 
availability. 
Similarly, other species observed in the study 
area that have some indication of water 
availability include Cullen leucanthum, 
Ammannia baccifera, Gossypium sturtianum, 
Acacia coriacea subsp. pendens, and Cyperus 
vaginatus. These are good indicator species 
for the presence of GDE and GDVs (Biologic 
2020, riparian veg survey, Appendix D4, 
p.30). Please provide a discussion. 

testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during 
resource drilling and visible as erosional features in aerial imagery. The 
Brockman Syncline is characterised by dolerite dykes trending northwest-
southeast and cross cutting the major formations and the deposits as shown 
on Figure 6-1 in the ERD and reproduced below (i.e., have been intruded/and 
subsequently eroded prior to deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted as 
being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). 

 
A continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the area as it exhibits similar folding and 
faulting of the layered formations. Local dykes crosscut single limbs of the 
syncline (north or south), where larger regional dykes are observed running 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 

Ecohydrology. 
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within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the 
deposit. A decrease in groundwater levels has not been observed in monitoring 
bores along Boolgeeda Creek, whereas drawdown is recorded up to 4.5km 
away in monitoring bores located along the strike in the same stratigraphic unit 
(Joffre Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
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species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
Avoid where possible and otherwise minimise impacts to water quality and 
sedimentation in Plunge Pool as a result of the Proposal.  
To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally 
safe mining in some areas is mutually agreed with the Muntulgura Guruma 
People. This applies specifically to the BS3, MM-J and Orbe deposits and 
associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
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updates to groundwater models require changes to the management actions 
for Inland Waters (which also consider potential impacts to MNES) in order to 
meet the outcome of no measurable drawdown of levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided 
in the ERD for the DCCEEW to undertake an assessment of the potential 
impacts to known ground and/or surface water values/features identified as 
they relate to MNES species. 

The proponent offers the DCCEEW the opportunity to have a further 
technical expert workshop to discuss the above in greater detail. Table 5. 

46. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

The underlying basement of the Boolgeeda 
Creek valley comprises Tertiary valley fill and 
Quaternary alluvial gravels overlying the 
Hamersley Group (Boolgeeda Iron Formation 
and Woongarra Volcanics) and Turee Creek 
Group basement (Biologic 2020, D4, p.21). 
a. Aquifers associated with the basement 
units (Hamersley Group and Turee Creek 
Group) are generally of low permeability. The 
valley fill material underlying the alluvium is 
typically less than 20 m thick with no 
significant in flow or out flows of groundwater. 
Transient pools within the creek bed are likely 
to depend on rainfall, surface water and 
shallow alluvial interflow rather than regional 
groundwater (Biologic 2020, D4, p.21). Given 
the proponent has not considered the 
drawdown impacts to small scale aquifers and 
shallow groundwater, the DCCEEW suggests 
further work is required to understand the 
connectivity between shallow groundwater 
systems and surface water, small scale 
aquifers and alluvial material (including the 
connection to the Tertiary valley fill – refer to 
Paragraph 5a and b). Please address. 

Please see Section 7 above and response to items 3, 4, 5 and 17 in the inland 
waters section of Inland Waters 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological 
and hydrogeological drilling and testing programmes across the Brockman 
Syncline deposits in the 1980’s and have been ongoing since this time. 
Groundwater monitoring over a network of 200 monitoring bores and vibrating 
wire piezometers has been occurring across the Brockman Syncline since 
operations commenced in the 1990’s, with regular monitoring programs since 
2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 

N/A Not addressed 
The proponent has not addressed or 
conducted any further work to understand 
the connectivity between shallow 
groundwater and surface water in the 
Boolgeeda creek valley. 

The Proponent notes the comment. 

Please refer to Section 4.2 and 4.3 
(above) for the summary of discussions 
held with DCCEEW in Canberra on 25 
October 2023 regarding Ecohydrology 
and Hydrogeology respectively. 
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exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thusnot been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
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data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 

The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 

• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 

To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 

• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 

• No construction of waste rock landforms in the area 
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immediately north of the Plunge Pool catchment. 

• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 

- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 

- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 

- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

Subject to access to Plunge Pool being approved by the Muntulgura Guruma 
People: 

- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits• Details of the mining methods 
and limits that are deemed culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised 
on other recently approved EMPs approved by DCCEEW) to ensure the 
Inland Waters EPA objective to maintaining the hydrological regime are 
met. Should updates to groundwater models require changes to the 
management actions for Inland Waters (which also consider potential 
impacts to MNES) in order to meet the outcome of no measurable 
drawdown of levels at Plunge Pool as a result of mine dewatering 
attributable to the Proposal, the Proponent will update the EMP in 
consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 

47. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

All the mines within the development 
envelope were mapped with habitats suitable 
for supporting GDEs, groundwater dependant 
vegetation and/or MNES. As highlighted 
above, any changes to the shallow 
groundwater, alluvial groundwater and 
connections between surface water and 
groundwater resulting in dewatering and 
drawdown will lead to loss of critical habitat 

Please see Section 7 above and response to items 3, 4, 5 and 17 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this time. 
Groundwater monitoring over a network of 200 monitoring bores and vibrating 

 Not addressed 
The proponent has not addressed 
DCCEEW’s comments about the potential 
impacts to GDEs and/or MNES from 
changes to shallow groundwater, alluvial 
groundwater and surface water 
connections. Refer to Paragraph 12 in the 
above point 7a DCCEEW response on 
Inland water. 

The Proponent notes the comment. 

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.2 and 4.3 
(above) for the summary of discussions 
held with DCCEEW in Canberra on 25 
October 2023 regarding Ecohydrology 
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and foraging areas: 

a. Vegetation within BS1 was mapped 
as ‘moderate’ quality with some 
areas of ‘high’ quality at BS1 East 3 
(Rio Tinto 2022a, Figure 7-6, p. 206). 
Most of the pits occur within 
‘midslope/upper slope’ and 
‘gorge/gully’ habitats (Rio Tinto 
2022, Figure 8-3, p. 315), although 
BS1 West 3 is within a depression 
next to one of the connecting creeks 
to Boolgeeda Ck. Habitats mapped in 
the BS1 include; ‘gently sloping rise’, 
‘midslope/upper slope’ and 
‘gorge/gully’ from Pit BS1 West 1 to 
Pit BS1 East 3. Although, the close 
colours in the key made it hard to be 
confident, please provide additional 
mapping which clearly defines the 
vegetation assemblages. 

i. Of note, ‘gently sloping rise’ 
habitat is essentially MVG 20 
– Hummock grasslands 
(DCCEEW, 2017). Triodia 
hummock grassland provides 
shelter for a great diversity of 
reptiles and small marsupials 
which are a valuable food 
resource for the Northern 
Quoll and Ghost Bat. 
Regardless of 
whether Northern Quoll are 
denning here, it would be a 
valuable foraging area. In 
addition, the Greater Bilby is 
known to utilise hummock 
grassland. Please address. 

ii. The DCCEEW notes that not 
all of BS1 has been mapped 
for pre-mining groundwater 
levels (Rio Tinto 2022a, Figure 
6-4, p. 85). Of the area 
mapped, groundwater levels 
range from 5-30 mbgl at the 
western end (Pit BS1 West 3) 
where it aligns with the creek 
running through the site to 
Boolgeeda Creek and again at 
the eastern end (Pits BS1 East 

wire piezometers has been occurring across the Brockman Syncline since 
operations commenced in the 1990’s, with regular monitoring programs since 
2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region and 
to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to support 
ongoing refinement and calibration of the hydrogeological conceptualisation 
across the Brockman Syncline and for the Proposed Action. Similarly, the 
extensive hydrological studies and ongoing operations in the areas surrounding 
and within the Development Envelope have enabled the characterisation of 
surface water systems using geomorphological assessments, flow monitoring and 
hydrological modelling to provide a detailed understanding of site hydrology and 
potential impacts. 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The dykes occur at regular intervals, are sub- 
vertical, and generally with no fault displacement although a number have 
been interpreted as being associated with major faults or having 
intruded pre-existing fault structures (Müller, et. al., 2005). A continuous 
dolerite sill also wraps around the syncline along strike within the Joffre 
Member of the Brockman Iron Formation. The sill has been intruded before the 
major deformation event of the area as it exhibits similar folding and faulting of 
the layered formations. Local dykes crosscut single limbs of the syncline (north 
or south), where larger regional dykes are observed running across the 
Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including 
from existing operational dewatering) drawdown has been shown to be 
confined to within the syncline and impacts outside of the aquifer boundary 
have not been observed and are unlikely and have thus not been modelled to 
occur. This has been demonstrated in that dewatering from existing 
operations have not shown impacts occurring outside of the Syncline. Potential 
permeability across dykes has been accounted for in relation to environmental 
values/features which are likely to support MNES species. 

and Hydrogeology respectively. 
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1 and East 3), although it is 
expected that where 
indicated depths are 40 mbgl, 
all pits are likely to encounter 
groundwater. Further ground 
truthing of the vegetation in 
this area should be 
undertaken to understand the 
likely losses that will occur 
from clearing and 
groundwater drawdown. 
Please provide. 

b. The floodplain occurs at the top of 
the headwaters for the Beasley 
River catchment. Changes to the 
water chemistry and flow rate are 
likely to affect the Beasley River 
catchment below (refer to 
Paragraph 9). Please provide. 

c. Most of the vegetation within BS3 
is mapped as ‘moderate’ to ‘low’ 
quality with a regional significant 
‘hardpan plain’ vegetation 
community to the northeast 
linking it to BS2 (Rio Tinto 2022a, 
Figure 7-6, p. 206). Part of BS3 
drains to the west into the 
Boolgeeda Creek catchment and 
part of it drains towards the 
Beasley Creek catchment 
(Biologic 2022, subterranean 
fauna survey, Appendix F1, p.22). 
As with the other mining sites, 
most of the pits at BS3 overlay 
midslope/upper slope and 
gorge/gully habitats (Rio Tinto 
2022a, Figure 8-3, p. 315). The 
unidentified creek (connecting to 
Beasley Creek) is mapped as major 
creek line sitting over colluvial with 
lots of minor creek line drainage 
points along it. 
While riparian vegetation is mapped 
along these creek lines (Rio Tinto 
2022a, Figure 7-4, p. 195-6), 
including GDV features, Figures 7-7 
(Rio Tinto 2022a, p. 209) only shows 
the ‘Plunge Pool’ which is 
considered a moderately significant 
feature. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along Boolgeeda 
Creek, whereas drawdown is recorded up to 4.5km away in monitoring bores 
located along the strike in the same stratigraphic unit (Joffre Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 
The Proponent has proposed stringent environmental outcomes for Plunge 
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iii. Figure 7-4 (Rio Tinto 
2022a, p. 195-6) is unable 
to provide a clear 
perspective of what is 
mapped due to the colour 
key and the presentation 
of the information. Please 
provide. 

iv. Drawdown resulting from 
BS3 is likely to impact the 
riparian vegetation in this 
area. Furthermore, it is 
likely to impact shallow 
groundwater in the 
alluvial/colluvial and 
surface water and 
groundwater interactions 
with the minor creeks 
flowing to Beasley Creek. 
Please provide. 

d. Where Boolgeeda Creek passes 
through BS4, it is mapped as 
supporting a mix of moderate to 
low significance riparian habitat, 
particularly to the west of the 
railway loop (Rio Tinto 2022a, 
Figure 7-6, p. 206). The DCCEEW 
notes that it is unclear if the area of 
Boolgeeda Creek which is not 
included in the 

groundwater model is likely to experience 
impacts resulting from drawdown in the shallow 
groundwater levels. This requires clarification. 
Please provide. 

Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided in 
the supporting EMP (Appendix B:3). 
 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 

• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 

• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 

The following environmental objectives are proposed in relation to Plunge Pool: 

• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 

To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 

• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 

• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 

• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 

- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 

- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 

- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 

• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 

- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality 
thresholds prior to mining BS3 and/or Creekside deposits 

- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 

• Details of the mining methods and limits that are deemed 
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culturally safe prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to  ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 

50. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

Liasis olivaceus barroni (Pilbara Olive Python) 
was recorded on site in four habitat types at 
BS2, BS3 and BS4 assessment areas. It prefers 
deep gorges and water holes where it preys on 
rock wallabies, fruit bats, ducks, pigeon, and 
coucals. This species was recorded in the 
development envelop (Rio Tinto 2022a, Figure 
8-15, p.339) including high quality habitat (Rio 
Tinto 2022a, Figure 8-16, p. 340). Changes to 
water availability and habitat (including riparian 
habitats) will directly affect this species and the 
prey it relies upon. Please address. 

Please see Section 7 above and response to items 3, 4, 5 and 17 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 

 Not addressed 
Refer to Paragraph 11 in the above point 
7a DCCEEW response on Inland water. 

The Proponent notes the comment. 

Please refer to Table 1 above for a 
response to point 7a. 

Please refer to Section 4.2, 4.3 and 4.4 
(above) for the summary of discussions 
held with DCCEEW in Canberra on 25 
October 2023 regarding Ecohydrology, 
Hydrogeology and MNES respectively. 
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Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around 
the syncline along strike within the Joffre Member of the Brockman Iron 
Formation. The sill has been intruded before the major deformation event of 
the area as it exhibits similar folding and faulting of the layered formations. 
Local dykes crosscut single limbs of the syncline (north or south), where larger 
regional dykes are observed running across the Boolgeeda Valley, transecting 
both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 



 

Brockman Syncline Proposal 
Response to ERD Submissions 
RTIO-1051528                            126  

No. Section DCCEEW Comments Proponent comment May 2023 Page No. DCCEEW comment - 4 August 2023 Proponent response 17 May 2024 

to central portion of the Boolgeeda Syncline, available long 
term groundwater data in monitoring bores located along Boolgeeda Creek 
indicate no decrease in groundwater levels coincident with dewatering 
activities. Abstraction since September 2021 from Pit 17 located north of the 
dolerite sill implies potential disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
he following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement 
an EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
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and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided 
in the ERD for the DCCEEW to undertake an assessment of the potential impacts 
to known ground and/or surface water values/features identified as they relate 
to MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 

 
Table 5 and item 6 in the terrestrial fauna section of Draft Environmental Review 
Document. 
Table 1 

52. Groundwater 
Dependent 
Ecosystems 
(GDEs) 

Ghost Bat (Macroderma gigas) are typically 
encountered as individuals or up to 15. 
Pregnant females or with pups have been 
observed near Caves Creek (Bat Call). 
Preferential roosting in the Hammersley 
Range occurs in caves beneath bluffs and 
larger hills of Brockman Iron Formation, with 
its persistence being tied to physiologically 
benign day roosts found deep underground in 

Please see Section 7 above and response to item 51 in the Inland Waters Section 
of Inland Waters. 

 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the Brockman Syncline deposits in the 1980’s and 
have been ongoing since this time. Groundwater monitoring over a network of 
200 monitoring bores and vibrating wire piezometers has been occurring across 

N/A Partially addressed 
The proponent has added measures to 
limit vibrations and seasonal peak particle 
velocity (PPV) of 10 millimetres per second 
(mm/s) for apartment blocks during the 
time in which maternity caves are being 
used. The proponent, however, has not 
addressed how changes to the surface 
water and groundwater flows may affect 

The Proponent notes the comment. 

Please refer to Section 4.3 and 4.4 
(above) for the summary of discussions 
held with DCCEEW in Canberra on 25 
October 2023 regarding Hydrogeology 
and MNES respectively. 
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humid, temperature-stable caves (DCCEEW 
2016). They are carnivorous, consuming small 
mammals, bats (including Pilbara Leaf- nosed 
Bat), birds, reptiles, frogs and large insects. 
Foraging occurs within 
<2km radius, using vegetation to perch or 
gleaning surfaces like the ground in flight. Due 
to the females philopatry, losses of sites 
containing breeding females have the 
potential to reduce the area of occupancy and 
population size significantly (DCCEEW 2016). 
This species was recorded throughout the 
development envelop (Rio Tinto 2022a, Figure 
8-11 to 8-13, p. 332- 335), including high 
quality habitat (Rio Tinto 2022a, Figure 8-14, p. 
336). 
Changes to the surface and groundwater flows 
may affect the stability of the cave’s humidity, 
such that maternity roosts are no longer viable. 
Please address. 

the Brockman Syncline since operations commenced in the 1990’s, with regular 
monitoring programs since 2004. Data gathered from these monitoring 
programs has been used to determine the extent and quality of groundwater 
resources within the region and to develop and refine detailed groundwater 
models. As part of the above, monitoring of aquifer response to dewatering at 
the existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for 
the Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope 
have enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling to 
provide a detailed understanding of site hydrology and potential impacts. 

Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and visible 
as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The dykes occur at regular intervals, are sub-
vertical, and generally with no fault displacement although a number have been 
interpreted as being associated with major faults or having intruded pre-existing 
fault structures (Müller, et. al., 2005). 

 
A continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the areas it exhibits similar folding and 
faulting of the layered formations. Local dykes crosscut single limbs of the 
syncline (north or south), where larger regional dykes are observed running 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the 
aquifer boundary have not been observed and are unlikely and have thus not 
been modelled to occur. This has been demonstrated in that dewatering from 
existing operations have not shown impacts occurring outside of the Syncline. 
Potential permeability across dykes has been accounted for in relation to 

the stability of the caves humidity. The Proponent notes the comment. 

The EMP (RevB) includes temperature 
and humidity monitoring for Ghost Bat 
caves within the Development Envelope.  
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environmental values/features which are likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in 
the deposit. A decrease in groundwater levels has not been observed in 
monitoring bores along Boolgeeda Creek, whereas drawdown is recorded up to 
4.5km away in monitoring bores located along the strike in the same 
stratigraphic unit (Joffre Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes 
available and commensurate with the level of risk to environmental receptors 
including Plunge Pool. Groundwater data and knowledge will continue to be 
collected to support ongoing refinement and calibration of the 
hydrogeological conceptualisation across the Syncline and identify any impacts 
which are at variance with the predictions. 

The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a 
potential GDE within the synclinal aquifer boundary that is known to provide 
critical habitat for MNES species (Appendix D3). Ridge Pool, which has also been 
identified as a potential GDE and which provides critical habitat for MNES 
species, is located approximately 140 m outside of the Development Envelope 
and more than 100 m above the synclinal aquifer and is likely to be supported 
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by a perched aquifer (see page 63 of Appendix D3). The Proposed Action will not 
result in dewatering from the aquifer associated with Ridge Pool and is 
therefore not predicted to impact Ridge Pool. 

 
The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and 
cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally safe 
mining in some areas is mutually agreed with the Muntulgura Guruma People. 
This applies specifically to the BS3, MM-J and Orbe deposits and associated 
landforms. 
• No construction of waste rock landforms in the area immediately north 
of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km northeast of Plunge 
Pool) to above the post-mining recovered groundwater level at closure. 
- Ensure that the surface water catchment of Plunge Pool is at least 7 km2 
• Subject to access to Plunge Pool being approved by the Muntulgura 
Guruma People: 
- Undertake at least two years of water quality and sediment monitoring at 
Plunge Pool to establish site specific water quality thresholds prior to mining 
BS3 and/or Creekside deposits. 
- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 and/or 
Creekside deposits 

 
• Details of the mining methods and limits that are deemed culturally 
safe prior to mining commencing. 
Further, the proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. 
Should updates to groundwater models require changes to the management 
actions for Inland Waters (which also consider potential impacts to MNES) in 
order to meet the outcome of no measurable drawdown of levels at Plunge Pool 
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as a result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

53. Aquatic fauna Given the proponent intends to directly 
discharge into Duck Creek, Boolgeeda and Caves 
Creek, significant changes in surface water 
quality from this discharge could result in 
changes to the surrounding ecosystem affecting 
riparian vegetation and salinity levels in Duck 
Creek which may impact aquatic fauna (Rio 
Tinto 2022, B3, Table 1-2, p. 21). Given Duck 
Creek flows into Boolgeeda Creek, and both 
Creeks are receiving discharge which has not 
been treated there is a risk of habitat quality 
reduction as a result of eutrophication (refer to 
Paragraphs 31 a, i and ii). Please discuss 
mitigation measures to prevent the reduction in 
habitat quality. 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters. 
Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the Brockman Syncline deposits in the 1980’s and 
have been ongoing since this time. Groundwater monitoring over a network of 
200 monitoring bores and vibrating wire piezometers has been occurring 
across the Brockman Syncline since operations commenced in the 1990’s, with 
regular monitoring programs since 2004. Data gathered from these monitoring 
programs has been used to determine the extent and quality of groundwater 
resources within the region and to develop and refine detailed groundwater 
models. As part of the above, monitoring of aquifer response to dewatering at 
the existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for 
the Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope 
have enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling to 
provide a detailed understanding of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and visible 
as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The 
dykes occur at regular intervals, are sub-vertical, and generally with no fault 
displacement although a number have been interpreted as being associated with 
major faults or having intruded pre-existing fault structures (Müller, et. al., 2005). 

 
A continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the area as it exhibits similar folding 
and faulting of the layered formations. Local dykes crosscut single limbs of 
the syncline (north or south), where larger regional dykes are observed running 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

N/A Not addressed 
The proponent has not discussed 
mitigation measures to prevent the 
reduction of habitat quality from the 
changes in surface water quality from the 
water discharge into Duck, Boolgeeda and 
Caves creeks. 

The Proponent notes the comment. 

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 

Discharge to Duck, Boolgeeda and Caves 
creeks is occurring as part of existing 
operations.  Discharge water quality and 
quantity will be regulated under Part V of 
the WA EP Act and associated licence 
conditions. Water quality testing will be 
undertaken and reported in accordance with 
associated licence conditions from licensed 
discharged points. This will include 
monitoring of surplus water discharge to 
Boolgeeda Creek and Duck Creek. In 
addition, water quality will also be 
monitored in accordance with the EMP. The 
Proponent will also implement an adaptive 
management process within the EMP 
framework. 

Further, the Proponent’s GWOS (required 
under licence requirements of the RiWI Act) 
requires annual water quality sampling and 
quarterly basic field parameters (pH, temp, 
EC) on active production bores. The results 
are presented in the Annual Aquifer Reviews 
submitted to the DWER (Water) annually 
and are part of capturing the Proponent’s 
requirements for managing 
borefields/resources covered by existing 
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The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in 
the deposit. A decrease in groundwater levels has not been observed in 
monitoring bores along Boolgeeda Creek, whereas drawdown is recorded up to 
4.5km away in monitoring bores located along the strike 
in the same stratigraphic unit (Joffre Member). 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the data 
(e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 

groundwater licenses. 
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drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. The Proponent has proposed stringent environmental 
outcomes for Plunge Pool, including amending the outcomes to ensure 
potential changes to water quality and sedimentation will not impact the pool. 

This is presented in Section 6.7.1.1 of the ERD. The approach to 
management and monitoring is provided in the supporting EMP 
(Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a 
minimum: 
• No mining activity within the Plunge Pool catchment unless culturally safe 
mining in some areas is mutually agreed with the Muntulgura Guruma People. 
This applies specifically to the BS3, MM-J and Orbe deposits and associated 
landforms. 
• No construction of waste rock landforms in the area immediately north 
of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km northeast of Plunge 
Pool) to above the post-mining recovered groundwater level at closure. 
- Ensure that the surface water catchment of Plunge Pool is at least 7 km2 
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• Subject to access to Plunge Pool being approved by the Muntulgura 
Guruma People: 
- Undertake at least two years of water quality and sediment monitoring at 
Plunge Pool to establish site specific water quality thresholds prior to mining 
BS3 and/or Creekside 
Deposits. 
- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 and/or 
Creekside deposits. 
• Details of the mining methods and limits that are deemed culturally safe 
prior to mining commencing. 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. 
Should updates to groundwater models require changes to the management 
actions for Inland Waters (which also consider potential impacts to MNES) in 
order to meet the outcome of no measurable drawdown of levels at Plunge Pool 
as a result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further 
technical expert workshop to discuss the above in greater detail. Table 5. 

54. Waste Rock 
Landforms 
(WRLs) 

There are numerous WRLs scattered in the 
conceptual footprint (Rio Tinto 2022a, Figure 2-
2, p. 14). The DCCEEW notes that potentially 
acid forming (PAF) material (the tertiary 
detritals; Mount McRae Shale, and Wittenoom 
Formation (Rio Tinto 2022a, p. 112), where 
samples typically contained lignite and pyrite, 
will be encapsulated with inert material in the 
WRLs. The proponent has outlined that the 
WRLs will include water monitoring, however 
information on the monitoring and design of 
the WRLs is limited (Rio Tinto 2022a, p. 148). 
Please address. 

The Proponent notes that mine planning is an iterative process which takes into 
account material characterisation, which further informs rehab and monitoring 
designs, as well as changes to regulations, industry developments and 
improvements in technology. The management and monitoring of PAF material 
during operations is undertaken based upon the Proponents Spontaneous 
Combustion and Acid Rock Drainage (SCARD) management plan which was 
provided as Appendix C9. 
 
Refined closure designs and any further monitoring required during closure of the 
WRLs are addressed through updates to the MCP which is provided to the 
Department of Mines, Industry Regulation and Safety (DMIRS) every three years 
for approval. 

N/A Partially addressed 
A Spontaneous Combustion and Acid Rock 
Drainage (SCARD) management plan has 
been provided however no additional 
information regarding the monitoring 
(location and frequency) and design of 
WRLs was provided. 

The Proponent notes the comment. 

The Proponent notes that mine planning is 
an iterative process which takes into 
account material characterisation, which 
further informs rehab and monitoring 
designs, as well as changes to regulations, 
industry developments and improvements 
in technology. The management and 
monitoring of PAF material during 
operations is undertaken based upon the 
Proponents Spontaneous Combustion and 
Acid Rock Drainage (SCARD) management 
plan. 

Refined closure designs and any further 
monitoring required during closure of the 
WRLs are addressed through updates to the 
MCP which is provided to the Department of 
Mines, Industry Regulation and Safety 
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(DMIRS) every three years for approval. 

55. Waste Rock 
Landforms 
(WRLs) 

Potential issues with the location of the WRLs 
and management of erosion include: 

a. The DCCEEW notes that a WRL has 
been placed in the conceptual 
footprint next to Boolgeeda Creek. It 
is unclear if the proponent has 
considered the placement of the 
WRL in relation to the alluvium and 
potential mounding of groundwater 
and reduced groundwater quality. 
The DCCEEW notes that this could 
also lead to the deterioration of 
surface water, through shallow 
groundwater and surface water 
interactions and the mobilisation of 
sediments and contaminants due to 
the catchment area modification. 
Please address. 

b. Two WRLs are planned upstream of 
Plunge Pool; directly north and 
adjacent to the catchment area, and 
north of the Creekside and MM-J pits 
within the catchment area (Rio Tinto 
2022a, Figure 2-2, p. 14). Neither 
WRL is discussed in the proposal in 
relation to Plunge Pool. The DCCEEW 
notes that the surface water run-off 
downstream from WRLs is likely to 
be of poorer quality due to potential 
mobilising of ions e.g., As, Fe, Mn 
and Sn in concentrations exceeding 
Contaminated Site Guidelines and 
contained in waste solids/fines (Rio 
Tinto 2022, p. 114). This may cause 
sedimentation, increase turbidity in 
Plunge Pool and affect water quality. 
Please address. 

c. Whilst crest, toe, and abandonment 
bunds are planned around WRLs to 
retain residual sediment from run-off 
(Rio Tinto 2022a, p. 166), the 
DCCEEW notes the design and layout 
of these have not been provided. 
Further details are required on their 
suitability during storm events and an 
erosion management plan which 
considers the long-term stability of 

Please see Section 7 above and response to items 3, 4, 5 and 37 in the inland 
waters section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the Brockman Syncline deposits in the 1980’s and 
have been ongoing since this time. Groundwater monitoring over a network of 
200 monitoring bores and vibrating wire piezometers has been occurring 
across the Brockman Syncline since operations commenced in the 1990’s, with 
regular monitoring programs since 2004. Data gathered from these monitoring 
programs has been used to determine the extent and quality of groundwater 
resources within the region and to develop and refine detailed groundwater 
models. As part of the above, monitoring of aquifer response to dewatering at 
the existing mines has allowed for a significant database of groundwater 
knowledge to be developed to support ongoing refinement and calibration of 
the hydrogeological conceptualisation across the Brockman Syncline and for 
the Proposed Action. Similarly, the extensive hydrological studies and ongoing 
operations in the areas surrounding and within the Development Envelope 
have enabled the characterisation of surface water systems using 
geomorphological assessments, flow monitoring and hydrological modelling to 
provide a detailed understanding of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and visible 
as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The dykes occur at regular intervals, are sub-
vertical, and generally with no fault displacement although a number have been 
interpreted as being associated with major faults or having intruded pre-existing 
fault structures (Müller, et. al., 2005). A continuous dolerite sill also wraps 
around the syncline along strike within the Joffre Member of the Brockman Iron 
Formation. The sill has been intruded before the major deformation event of 
the area as it exhibits similar folding and faulting of the layered formations. Local 
dykes crosscut single limbs of the syncline (north or south), where larger 
regional dykes are observed running across the Boolgeeda Valley, transecting 
both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the steeply 
dipping geology forming barriers to horizontal flow. 
Additionally, differential groundwater levels have been observed across a major 
Dolerite Sill that has been observed wrapping around the syncline along strike 
of the Joffre resulting in the syncline being primarily a closed system with little 

N/A Not addressed 
a. Dolerite dykes are not relevant 

WRL placement and potential 
mounding effects, which pertain 
to the alluvium and detritals. 
Contaminant transport 
originating from WRLs through 
the alluvium overlying dykes is 
not addressed in the proponent’s 
response. 

b. It remains unclear if WRLs are to 
be placed within the Plunge 
Pool catchment, as mining in 
this area is conditional on 
agreement with the Muntulgura 
Guruma People. 

c. Surface water diversions are 
not discussed in the 
proponent’s response. Refer to 
the department’s original 
comment for further detail. 
Refer to point ‘b’ above. 

a. The Proponent notes the comment. 
b. The Proponent notes the comment. 
c. The Proponent notes the comment. 

The Proponent notes that mine planning is 
an iterative process which takes into 
account material characterisation, which 
further informs rehabilitation and 
monitoring designs, as well as changes to 
regulations, industry developments and 
improvements in technology. The 
management and monitoring of PAF 
material during operations is undertaken 
based upon the Proponents Spontaneous 
Combustion and Acid Rock Drainage 
(SCARD) management plan. 

Refined closure designs and any further 
monitoring required during closure of the 
WRLs are addressed through updates to the 
MCP which is provided to the Department of 
Mines, Industry Regulation and Safety 
(DMIRS) every three to five years 
(depending on approval conditions) for 
approval. 

To reduce potential impacts to Plunge Pool, 
the Proponent has made commitments to 
the Muntulgura Guruma:  

• No construction of waste dumps 
immediately north (outside) of 
the Plunge Pool catchment; and 

• No building of mine pits or 
waste dumps within the Plunge 
Pool catchment (BS3, MMJ and 
Orbe deposits), unless 
appropriate management can 
be mutually agreed with 
Wintawari Guruma Aboriginal 
Corporation (WGAC) to enable 
culturally safe mining in some 
areas in the future. 
 

The proposed monitoring regime of Plunge 
Pool, subject to access being approved by 
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the WRL and any climate change 
influences (e.g., erosion of the 
capping) is required. 

i. Banks, bunds, or sediment 
traps are currently in use 
around the flood-plain of 
Caves Creek (as part of the 
approved proposal) and any 
sedimentation is being 
managed (Rio Tinto 2022a, 
Table 6-11, p.154). 
However, the vastly 
different topography 
associated with Plunge Pool 
(gorge/gully c.f. 
colluvial/alluvial plains of 
Caves Creek – (Rio Tinto 
2022a, Figure 8-2, p. 305) 
requires a more tailored 
approach to avoiding water 
quality disturbances. Please 
include sediment 
management specific to 
Plunge Pool given the 
designated ‘high 
significance’ of the 
surrounding gorge/gully 
habitat (and 
Plunge Pool itself) (Rio Tinto 
2022, p. 306). 

Infrastructure is also proposed in the Plunge 
Pool catchment (Rio Tinto 2022a, Figure 2-2, p. 
14). However, it is unclear if protective 
measures to avoid sedimentation or 
contamination of surface water run-off consider 
infrastructure in addition to WRLs. Please 
address. 

connection to the surrounding geologies as discussed in Section 6.3.3. and 
Figure 6-1 and 6-2 of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in 
the deposit. A decrease in groundwater levels has not been observed in 
monitoring bores along Boolgeeda Creek, whereas drawdown is recorded up to 
4.5km away in monitoring bores located along the strike in the same 
stratigraphic unit (Joffre Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes 
available and commensurate with the level of risk to environmental receptors 
including Plunge Pool. Groundwater data and knowledge will continue to be 
collected to support ongoing refinement and calibration of the hydrogeological 

the Muntulgura Guruma People, includes:  

• Undertaking at least two years 
of water quality and sediment 
monitoring at Plunge Pool to 
establish site specific water 
quality thresholds prior to 
mining BS3 and/or Creekside 
deposits, and   

• Undertaking at least two years 
of bathymetric monitoring of 
Plunge Pool to establish site 
specific sedimentation 
thresholds prior to mining BS3 
and/or Creekside deposits. 
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conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to 
be supported by a perched aquifer (see page 63 of Appendix D3). The Proposed 
Action will not result in dewatering from the aquifer associated with Ridge Pool 
and is therefore not predicted to impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. 

 
This is presented in Section 6.7.1.1 of the ERD. The approach to 
management and monitoring is provided in the supporting EMP 
(Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the 
Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and 
cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless culturally safe 
mining in some areas is mutually agreed with the Muntulgura Guruma People. 
This applies specifically to the BS3, MM-J and Orbe deposits and associated 
landforms. 
• No construction of waste rock landforms in the area immediately north 
of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km northeast of Plunge 
Pool) to above the post-mining recovered groundwater level at closure. 
- Ensure that the surface water catchment of Plunge Pool is at least 7 km2 
• Subject to access to Plunge Pool being approved by the Muntulgura 
Guruma People:  
- Undertake at least two years of water quality and sediment monitoring at 
Plunge Pool to establish site specific water quality thresholds prior to mining 
BS3 and/or Creekside deposits 
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- Undertake at least two years of bathymetric monitoring of Plunge Pool to 
establish site specific sedimentation thresholds prior to mining BS3 and/or 
Creekside deposits. 
• Details of the mining methods and limits that are deemed culturally 
safe prior to mining commencing. 

 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. 

 
Should updates to groundwater models require changes to the management 
actions for Inland Waters (which also consider potential impacts to MNES) in 
order to meet the outcome of no measurable drawdown of levels at Plunge Pool 
as a result of mine dewatering attributable to the Proposal, the Proponent will 
update the EMP in consultation with regulators and Traditional owners, as 
appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 

 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 
5. 

56. Long-term legacy 
impacts 

The project will result in cones of depressions 
and the reversal of groundwater flow direction 
towards the pits. Whilst some pits will be 
backfilled, the groundwater levels will remain 
depressed for a substantial period. The 
proponent has modelled the post-closure 
recovery, none of the pits are expected to 
recover to pre-mining groundwater levels by 
2350, due to the very low rate of groundwater 
recharge within the Brockman Syncline (RPS 
Group 2021, p. 30). Remnant workings and final 
voids can pose long-term risks to groundwater 
levels and quality resulting in potential long- 
term impacts, including reducing the water 
quality through interaction with groundwater 
and surface water systems, compromising 
ecological values. 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970s as part of iron ore mineral investigations. The 
Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the Brockman Syncline deposits in the 1980’s and 
have been ongoing since this time. Groundwater monitoring over a network of 
200 monitoring bores and vibrating wire piezometers has been occurring across 
the Brockman Syncline since operations commenced in the 1990’s, with regular 
monitoring programs since 2004. Data gathered from these monitoring programs 
has been used to determine the extent and quality of groundwater resources 
within the region and to develop and refine detailed groundwater models. As 
part of the above, monitoring of aquifer response to dewatering at the existing 
mines has allowed for a significant database of groundwater knowledge to be 
developed to support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and 
potential impacts. 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 

N/A Not addressed 
The proponent’s response does not 
directly discuss the issues raised by the 
department’s comments. 

The Proponent notes the comment. 

Rehabilitation and closure activities 
will be carried out in accordance with 
the approved Mine Closure Plan 
(MCP). The Proponent notes this 
comment for consideration in future 
technical investigations for the five yearly 
MCP updates.  

Please refer to Section 4.2 and 4.3 (above) 
for the summary of discussions held with 
DCCEEW in Canberra on 25 October 2023 
regarding Ecohydrology and Hydrogeology 
respectively. 
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geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of Tertiary sediments). The dykes occur at regular intervals, 
are sub-vertical, and generally with no fault displacement although a number 
have been interpreted as being associated with major faults or having intruded 
pre-existing fault structures (Müller, et. al., 2005). 

 
A continuous dolerite sill also wraps around the syncline along strike within the 
Joffre Member of the Brockman Iron Formation. The sill has been intruded 
before the major deformation event of the area as it exhibits similar folding and 
faulting of the layered formations. Local dykes crosscut single limbs of the 
syncline (north or south), where larger regional dykes are observed running 
across the Boolgeeda Valley, transecting both limbs of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels have been observed across a major Dolerite Sill 
that has been observed wrapping around the syncline along strike of the Joffre 
resulting in the syncline being primarily a closed system with little connection to 
the surrounding geologies as discussed in Section 6.3.3. and Figure 6-1 and 6- 2 
of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations across 
the wider area. 

 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
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groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 

 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
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• Avoid where possible and otherwise minimise impacts to water quality 
and sedimentation in Plunge Pool as a result of the Proposal. 
• To meet the requirements of the above the Proponent intends to 
implement an EMP, SCHMP and MCP that incorporates the following as a 
minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

 
Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

57. Long-term legacy 
impacts 

The DCCEEW notes that the pit lake water 
balance undertaken by RPS Group (2021, p.1) 
was simulated over SILO data over the period of 
1960- 2019 with a repeated sequence over a 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 

N/A Not addressed 
The proponent’s response does not 
directly discuss the issues raised by the 
department’s comments. Climate 

The Proponent notes the comment. 

Rehabilitation and closure activities will be 
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300-year time series. To test uncertainty for 
future climate, two additional climate scenarios 
were used with a “wetter” (10% increase in 
rainfall, 10% decrease in evaporation) and a 
Drier climate (10% decrease in rainfall, 10% 
increase in evaporation) (RPS Group 2021, p. 2). 
No justification behind these two scenarios 
being adopted to determine the pit lake level 
and evapoconcentration under climate 
variability has been provided. The DCCEEW 
requests Rio Tinto conduct a climate change 
assessment which considers a worst-case 
scenario (e.g., where the representative 
concentration pathway (RCP) 8.5 projection) be 
undertaken. 

originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 

 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified from 
geophysics, geological mapping, encountered during resource drilling and 
visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross cutting 
the major formations and the deposits as shown on Figure 6-1 in the ERD and 
reproduced below (i.e., have been intruded/and subsequently eroded prior to 
deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 
structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the 
steeply dipping geology forming barriers to horizontal flow. Additionally, 
differential groundwater levels 
have been observed across a major Dolerite Sill that has been observed wrapping 
around the syncline along strike of the Joffre resulting in the syncline being 
primarily a closed system with little connection to the surrounding geologies as 
discussed in Section 6.3.3. and Figure 6-1 and 6- 2 of the ERD and reproduced 
below. 

 

variability should be considered given that 
recovery will take hundreds (if not 
thousands) of years (RPS Group 2021, 
Appendices E–F), and a climate change 
assessment considering the representative 
concentration pathway (RCP) 8.5 
projection should be conducted. 

carried out in accordance with the 
approved Mine Closure Plan (MCP). The 
Proponent notes this comment for 
consideration in future technical 
investigations for the five yearly MCP 
updates.  
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Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating 
back to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations 
across the wider area. 

Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes 
available and commensurate with the level of risk to environmental receptors 
including Plunge Pool. Groundwater data and knowledge will continue to be 
collected to support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 
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The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to ensure 
environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 
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Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. Table 5. 

59. Long-term legacy 
impacts 

If the voids remain open the proponent should 
consider the associated risks to the 
environment from the development of poor 
water quality (in particular as a result of the 
oxidation of pyrite within the McRae Shale 
(RPS Group 2021, p. 39) and it’s potential to 
degrade groundwater quality. 
Please model the chemical evolution of pit lake 
water quality to determine if elevated 
concentrations of metals, metalloids, sulfate or 
an acidic pH will develop over time and consider 
the influence of localized and regional- scale 
drivers on these processes. 

Please see Section 7 above and response to items 3, 4 and 5 in the inland waters 
section of Inland Waters. 

Groundwater investigations across the Brockman Syncline by the Proponent 
originally commenced in the 1970’s as part of iron ore mineral investigations. 
The Proponent commenced detailed geological and hydrogeological drilling and 
testing programmes across the 
Brockman Syncline deposits in the 1980’s and have been ongoing since this 
time. Groundwater monitoring over a network of 200 monitoring bores and 
vibrating wire piezometers has been occurring across the Brockman Syncline 
since operations commenced in the 1990’s, with regular monitoring programs 
since 2004. Data gathered from these monitoring programs has been used to 
determine the extent and quality of groundwater resources within the region 
and to develop and refine detailed groundwater models. As part of the above, 
monitoring of aquifer response to dewatering at the existing mines has allowed 
for a significant database of groundwater knowledge to be developed to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Brockman Syncline and for the Proposed Action. 
Similarly, the extensive hydrological studies and ongoing operations in the areas 
surrounding and within the Development Envelope have enabled the 
characterisation of surface water systems using geomorphological assessments, 
flow monitoring and hydrological modelling to provide a detailed understanding 
of site hydrology and potential impacts. 
Dolerite dykes and sills are ubiquitous across the Pilbara. However, they are 
particularly abundant across the Brockman Syncline area, being identified 
from geophysics, geological mapping, encountered during resource drilling 
and visible as erosional features in aerial imagery. The Brockman Syncline is 
characterised by dolerite dykes trending northwest-southeast and cross 
cutting the major formations and the deposits as shown on Figure 6-1 in the 
ERD and reproduced below (i.e., have been intruded/and subsequently 
eroded prior to deposition of 
Tertiary sediments). The dykes occur at regular intervals, are sub-vertical, and 
generally with no fault displacement although a number have been interpreted 
as being associated with major faults or having intruded pre- existing fault 

N/A Not addressed 
See DCCEEW’s response to item 58 above. 

The Proponent notes the comment. 

Rehabilitation and closure activities will be 
carried out in accordance with the 
approved Mine Closure Plan (MCP). The 
Proponent notes this comment for 
consideration in future technical 
investigations for the five yearly MCP 
updates.  
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structures (Müller, et. al., 2005). A continuous dolerite sill also wraps around the 
syncline along strike within the Joffre Member of the Brockman Iron Formation. 
The sill has been intruded before the major deformation event of the area as it 
exhibits similar folding and faulting of the layered formations. Local dykes 
crosscut single limbs of the syncline (north or south), where larger regional 
dykes are observed running across the Boolgeeda Valley, transecting both limbs 
of the syncline. 

 
The groundwater system is thus highly compartmentalised (based on changes in 
groundwater elevations, anomalously steep gradients or response in monitoring 
bores to abstraction) due to the presence of these low permeability sub-vertical 
dykes and fault features, as well as very low permeability units within the steeply 
dipping geology forming barriers to horizontal flow. 

 
Additionally, differential groundwater levels have been observed across a major 
Dolerite Sill that has been observed wrapping around the syncline along strike 
of the Joffre resulting in the syncline being primarily a closed system with little 
connection to the surrounding geologies as discussed in Section 6.3.3. and 
Figure 6-1 and 6-2 of the ERD and reproduced below. 

 
Based upon the significant volume of data collected to date the (including from 
existing operational dewatering) drawdown has been shown to be confined to 
within the syncline and impacts outside of the aquifer boundary have not been 
observed and are unlikely and have thus not been modelled to occur. This has 
been demonstrated in that dewatering from existing operations have not shown 
impacts occurring outside of the Syncline. Potential permeability across dykes 
has been accounted for in relation to environmental values/features which are 
likely to support MNES species. 

 
In addition, while available lithological data away from active mining and 
exploration areas are limited as noted, there are a number of monitoring bores 
along Boolgeeda Creek with high interval groundwater level readings dating back 
to 2007. The data in the monitoring bore hydrographs indicate no 
drawdown/drop in groundwater levels contemporaneous with dewatering 
activities. The monitoring bores above the existing licensed discharge outlet 
indicate stable groundwater levels, while monitoring bores close to/below the 
discharge outlet indicate rising groundwater levels coincident with increases in 
discharge. This supports the modelling that the groundwater system within the 
Proposed Action is highly compartmentalised and aligns with observations across 
the wider area. 
 
Pit 17, located above the dolerite sill has been actively dewatered from the 
Joffre Member since September 2021, resulting in ~15m of drawdown of 
groundwater from the pre-mining water level in the deposit. A decrease in 
groundwater levels has not been observed in monitoring bores along 
Boolgeeda Creek, whereas drawdown is recorded up to 4.5km away in 
monitoring bores located along the strike in the same stratigraphic unit (Joffre 
Member). 

 
While continuous alluvium cover is present in several locations from active pits 
to central portion of the Boolgeeda Syncline, available long term groundwater 
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data in monitoring bores located along Boolgeeda Creek indicate no decrease in 
groundwater levels coincident with dewatering activities. Abstraction since 
September 2021 from Pit 17 located north of the dolerite sill implies potential 
disconnection of aquifer. 

 
The Proponent conceptualises and re-calibrates groundwater models as further 
data is received (at a minimum annually). Where there is uncertainty in the 
data (e.g., dyke permeability), multiple scenarios with a range of hydraulic 
parameters have been modelled to provide a conservative estimate of 
drawdown extent. Given conservative values were used, the assessment 
provides the potential maximum groundwater drawdown extent. The potential 
maximum impact has therefore been considered. This is further supported by 
the proposed early warning, trigger and threshold values within the EMP. The 
Proponent will undertake uncertainty analysis as further data becomes available 
and commensurate with the level of risk to environmental receptors including 
Plunge Pool. Groundwater data and knowledge will continue to be collected to 
support ongoing refinement and calibration of the hydrogeological 
conceptualisation across the Syncline and identify any impacts which are at 
variance with the predictions. 
The significant survey effort across the Development Envelope has identified 
Plunge Pool as the only environmental value/feature as a potential GDE within 
the synclinal aquifer boundary that is known to provide critical habitat for MNES 
species (Appendix D3). Ridge Pool, which has also been identified as a potential 
GDE and which provides critical habitat for MNES species, is located 
approximately 140 m outside of the Development Envelope and more than 100 
m above the synclinal aquifer and is likely to be supported by a perched aquifer 
(see page 63 of Appendix D3). The Proposed Action will not result in dewatering 
from the aquifer associated with Ridge Pool and is therefore not predicted to 
impact Ridge Pool. 

The Proponent has proposed stringent environmental outcomes for Plunge 
Pool, including amending the outcomes to ensure potential changes to water 
quality and sedimentation will not impact the pool. This is presented in Section 
6.7.1.1 of the ERD. The approach to management and monitoring is provided 
in the supporting EMP (Appendix B:3). 
The following environmental and social outcomes are proposed in relation to 
Plunge Pool: 
• No measurable drawdown of groundwater levels at Plunge Pool as a 
result of mine dewatering attributable to the Proposal 
• Minimise changes to the hydrological regime of Plunge Pool to 
ensure environmental and cultural heritage values are maintained. 
The following environmental objectives are proposed in relation to Plunge Pool: 
• Avoid where possible and otherwise minimise impacts to water quality and 

sedimentation in Plunge Pool as a result of the Proposal. 
To meet the requirements of the above the Proponent intends to implement an 
EMP, SCHMP and MCP that incorporates the following as a minimum: 
• No mining activity within the Plunge Pool catchment unless 
culturally safe mining in some areas is mutually agreed with the Muntulgura 
Guruma People. This applies specifically to the BS3, MM-J and Orbe deposits 
and associated landforms. 
• No construction of waste rock landforms in the area 
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immediately north of the Plunge Pool catchment. 
• Should mining within the Plunge Pool catchment be mutually agreed 
with the Muntulgura Guruma People: 
- Limit mining of the BS3 deposit (1 km north of Plunge Pool) to AWT 
- Backfill BS3 Extension deposits MM-J and Creekside (9 km 
northeast of Plunge Pool) to above the post-mining recovered 
groundwater level at closure 
- Ensure that the surface water catchment of Plunge Pool is at least 7 
km2 
• Subject to access to Plunge Pool being approved by the 
Muntulgura Guruma People: 
- Undertake at least two years of water quality and sediment 
monitoring at Plunge Pool to establish site specific water quality thresholds 
prior to mining BS3 and/or Creekside deposits 
- Undertake at least two years of bathymetric monitoring of Plunge 
Pool to establish site specific sedimentation thresholds prior to mining BS3 
and/or Creekside deposits 
• Details of the mining methods and limits that are deemed 
culturally safe prior to mining commencing. 

Further, the Proponent has implemented an adaptive management process 
within the EMP framework (Appendix 1) (as agreed with DWER and utilised on 
other recently approved EMPs approved by DCCEEW) to ensure the Inland 
Waters EPA objective to maintaining the hydrological regime are met. Should 
updates to groundwater models require changes to the management actions for 
Inland Waters (which also consider potential impacts to MNES) in order to meet 
the outcome of no measurable drawdown of levels at Plunge Pool as a result of 
mine dewatering attributable to the Proposal, the Proponent will update the 
EMP in consultation with regulators and Traditional owners, as appropriate. 

 
The Proponent is of the opinion that sufficient information has been provided in 
the ERD for the DCCEEW to undertake an assessment of the potential impacts to 
known ground and/or surface water values/features identified as they relate to 
MNES species. 
The proponent offers the DCCEEW the opportunity to have a further technical 
expert workshop to discuss the above in greater detail. 
Table 5. 
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