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15. SUBMISSION NUMBER 15 – DEPARTMENT OF 
NATURAL RESOURCES AND MINES 

 Issue Number 15.1 15.1

Issue Details  

Table 1-1 Project Approvals in the Executive Summary and the Table in Appendix 3 Project Approvals, 
indicate that the applicable approvals under the Water Act 2000 are water permits and riverine 
protection permits.  

A water licence is required under the Water Act 2000 to interfere with the course of flow in a 
watercourse, lake or spring by impoundment or diversion. 

A water licence is also required under the Water Act 2000 to take water from in a watercourse, lake or 
spring. 

Please note, while the take of and interference with water are authorised by a water licence under the 
Water Act 2000, the provisions regarding the ability to apply for and grant a water licence are specified 
in the relevant Water Resource Plan and associated Resource Operations Plan. This project is located in 
the Water Resource (Burdekin Basin) Plan 2007 area and Burdekin Basin Resource operations Plan 2009. 

Submitter Recommendations / Suggested Mitigation  

Update these Tables to refer to the correct Project Approvals required. 

Response 

The Land, Water and Other Legislation Amendment Act 2013, in conjunction with the Water and 
Another Regulation Amendment Regulation (No. 1) 2013 (which came into effect on 30 September 
2013), resulted in amendments to those parts of the Water Act 2000 that stipulate when a person is 
authorised to take or interfere with water without a water licence or allocation. Under these 
amendments, tenement holders (e.g. mining lease holders) have the right to interfere with water for the 
purpose of diverting a watercourse associated with a resource activity where this has been assessed and 
approved under an environmental authority. 

The proponent does not intend to take water from a defined watercourse, lake or spring. As the 
proponent will hold an environmental authority for a resource activity (mining leases), the excavation or 
placement of fill in a watercourse, lake or spring which is necessary for and associated with the 
following activities, may be carried by the proponent without the need for a Riverine Protection Permit 
under the Water Act 2000 so long as the requirements outlined in the Riverine protection permit 
exemption requirements (exemption requirements) are met: 

 the construction, installation, removal, maintenance or protection of approved infrastructure 

 the establishment and maintenance of flow efficiency around approved structures 

riverine restoration or rehabilitation, flood mitigation, erosion protection or weed control. Based on the 
above, the approvals required under the Water Act 2000 in Table 1-1 of the EIS Executive Summary and 
Appendix 3 to the EIS should be taken to read “Riverine Protection Permit” only.  
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 Issue Number 15.2 15.2

Issue Details  

The 4th paragraph of this section states, “The project will involve five diversions where existing 
watercourses or drainage lines are located within the footprint of open pits and / or waste rock dumps”. 

Throughout the Bowen Basin, coal deposits frequently extend beneath creeks and rivers. In many cases 
the value of the extracted coal exceeds the cost of diverting the watercourse. The viability of the mining 
project can sometimes rest on the feasibility of diverting a watercourse to allow uninterrupted access to 
a coal deposit that might otherwise be uneconomic to mine. Where economic justification exists and 
the impacts of diversion can be adequately managed, diversion of the watercourse is a viable option. 

The department has never granted a water licence to divert a watercourse as defined under the Water 
Act 2000, to allow the placement of waste rock in the location of the existing watercourse. Economic 
justification for the necessity of the diversion must be provided with any water licence application 
seeking authorisation for a watercourse diversion. 

Submitter Recommendations / Suggested Mitigation  

The proponent should clarify that the proposal to divert any watercourse as defined under the Water 
Act 2000, is because the proponent intends to mine the coal reserve beneath the watercourse (and can 
therefore economically justify the diversion) and not for the placement of waste rock in the location of 
the existing watercourse. 

Response 

The Project comprises only one watercourse diversion as defined under the Water Act 2000. Chapter 
15, Figure 15-5 of the EIS, shows the watercourse intended for diversion and Chapter 16, Figure 16-20 
of the EIS, shows the diverted watercourse (termed Diversion 2), overlain over the final project 
landforms. All other diversions are drainage features only and are not watercourses defined under the 
Water Act 2000, as such all other diversions do not require assessment or approval under the Water Act 
2000. 

The watercourse required to be diverted currently runs through the southern section of proposed 
mining in South Pit 1, with EIS Chapter 7, Figure 7-3 showing the pit outline of South Pit 1 and indicating 
that mining will occur beneath the watercourse. EIS Chapter 7, Figure 7-5, Figure 7-6 and Figure 7-7 also 
show the progression of mining in South Pit 1 through the watercourse. 

Progressive in pit backfilling will occur in South Pit 1 after mining progresses in an easterly direction, 
with final post mining landforms being shown in EIS Chapter 16, Figure 16-20. 

 Issue Number 15.3 15.3

Issue Details  

The EIS indicates that there are a number of watercourses within the project area that are subject to the 
provisions of the Water Act and that these have been determined by EHP in accordance with a site 
inspection conducted and letter provided by EHP in November 2011. 

Submitter Recommendations / Suggested Mitigation  

Proponent to note that the administering authority of the Water Act 2000 is the Department of Natural 
Resources and Mines (DNRM). 
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Response 

The Coordinator General has directed the proponent to note this issue and has provided the following 
cross reference(s) to the EIS indicating that the issue has been addressed in Chapter 3, Section 3.4.40 
and Chapter 15, Section 15.2.4 of the EIS. 

 Issue Number 15.4 15.4

Issue Details  

Paragraph 3 of this section states “In respect of the watercourses within the project area, a water 
permit will be required (approval from DNRM) to take or interfere with water. A riverine protection 
permit for placing fill or excavating in a watercourse will be required prior to carrying out diversionary 
works.” 

A water permit is only granted under the Water Act 2000 for the take of water for an activity which has 
a reasonably foreseeable conclusion date including for example, the construction of a road or mineral 
exploration. 

A water licence is required under the Water Act 2000 to interfere with the course of flow on, under or 
adjoining any of the land, by impoundment or diversion. A water licence is also required under the 
Water Act 2000 to take water from in a watercourse, lake, spring or aquifer. Please note, while the take 
of and interference with water are authorised by a water licence under the Water Act 2000, the 
provisions regarding the ability to apply for and grant a water licence are specified in the relevant Water 
Resource Plan and associated Resource Operations Plan. This project is located in the Water Resource 
(Burdekin Basin) Plan 2007 area and Burdekin Basin Resource operations Plan 2009. 

Activities carried out within a watercourse, lake or spring (i.e. destroying native vegetation, excavating 
or placing fill), are authorised by a Riverine Protection Permit under the Water Act 2000. With regards to 
an environmental authority holder (for a resource activity) or a MDL or ML holder (for mining 
operations) conducting these activities in a watercourse, lake or spring necessary for and associated 
with mining operations, the holder may carry out the activity without the need for a Riverine Protection  

Permit, so long as the proposed activity is carried out in accordance with the departmental Guideline - 
Activities in a watercourse, lake or spring associated with a resource activity or mining operations 
(version 3), which is accessible from the department’s website at: 
http://www.derm.qld.gov.au/about/policy/documents/3435/attachments/guideline-3435-act-wls-
assoc-mining-v3-20120712.pdf 

Submitter Recommendations / Suggested Mitigation  

The proponent is to note this and update the paragraph accordingly. 

Response 

The Coordinator General has directed the proponent to note this issue and has provided the following 
cross reference(s) to the EIS indicating that the issue has been addressed in Chapter 3, Section 3.4.40 of 
the EIS. 

 Issue Number 15.5 15.5

Issue Details  

Paragraph 3 of this section suggests that the Water Resource (Burdekin Basin) Plan 2007 allows the 
taking of overland flow water provided it has been approved in an EA under the EP Act. 
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Part 5, Division 8 of the Water Resource (Burdekin Basin) Plan 2007 (the WRP) details the regulation of 
overland flow water. Section 79 of the WRP details the limitation on taking overland flow water. 
Specifically, section 79 (1) (d) (i) of the WRP allows a person to take overland flow water of not more 
than the amount necessary to satisfy the requirements of an environmental authority issued under the 
Environmental Protection Act 1994. This provision relates to a scenario where the conditions of the 
environmental authority specifically request the water to be captured, and the capacity of the works 
capturing the overland flow would be greater than the limited capacity specified in section 79 (1) (d) of 
the WRP i.e. 250ML. For example, overland flow that has been affected by mining operations and 
therefore defined as mine affected water under the Environmental Protection Act 1994., would most 
likely be required to be captured under the conditions of the environmental authority.  

Any capture of overland flow water not specifically stated in the conditions of the environmental 
authority must meet the other requirements of section 79 of the Water Resource (Burdekin Basin) Plan 
2007 (see extract of section 79 of the Plan below).  

79 Limitation on taking overland flow water—Act, s 20(6) 

(1) A person may not take overland flow water other than— 

(a) for stock or domestic purposes; or 

(b) for another purpose if the works for taking the overland flow water have a capacity of not more than 
250ML; or 

(c) under a water licence; or 

(d) overland flow water of not more than the amount necessary to satisfy the requirements of— 

(i) an environmental authority issued under the Environmental Protection Act 1994; or 

(ii) a development permit for carrying out an environmentally relevant activity, other than a mining or 
petroleum activity, under the Environmental Protection Act 1994; or 

(e) overland flow water that is contaminated agricultural runoff water; or 

(f)  under an authority under section 80. 

(2) In this section—contaminated agricultural runoff water has the meaning given by the ‘Code for 
Assessable Development for Operational Works for Taking Overland Flow Water’. 

Submitter Recommendations / Suggested Mitigation  

Amend the EIS to replace paragraph 3 of this section with the following text: 

The capture of overland flow in this catchment can only be undertaken in accordance with the provisions 
of the WRBBP. Section 79 of the WRBBP details the limitation on taking overland flow water. Under 
Section 79 (d) of the WRBBP, the taking of overland flow water is permitted of not more than the 
amount necessary to satisfy the requirements of an environmental authority issued under the EP Act.   

Response 

EIS Chapter 3, Section 3.6.4, and any other similar statements in the EIS, are amended to read as 
follows: 

The capture of overland flow in this catchment can only be undertaken in accordance with the 
provisions of the WRBBP. Section 79 of the WRBBP details the limitation on taking overland flow 
water. Under Section 79 (d) of the WRBBP, the taking of overland flow water is permitted of not 
more than the amount necessary to satisfy the requirements of an environmental authority 
issued under the EP Act. 
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Releases from the mine water management system will be designed to protect environmental values, 
through the selection of release criteria for flows and quality of water that results in compliance with 
water quality objectives. The contribution of overland flow, captured in clean water dams, to the mine 
water management system is essential in allowing releases of water that meet the water quality 
objectives and hence protect environmental values. The proponent notes that all water proposed for 
capture forms part of the mine water management system and would be documented within a water 
management plan; therefore all water management infrastructure is considered not more than the 
amount necessary to satisfy the expected requirements of any future environmental authority issued 
under the Environmental Protection Act 1994 (EP Act) for the project.  

If water captured in clean water dams is not considered by the Department to be necessary to satisfy 
the expected requirements of any future environmental authority then the proponent will make 
application under the Water Act 2000 and subordinate legislation (Water Regulation 2002 and WRBBP) 
for the taking of overland flow. The proponent will consult the Water Services, Central Region office of 
DNRM to discuss the requirements for taking overland flow water. 

 Issue Number 15.6 15.6

Issue Details  

Table 8-8 Maximum Mine Affected Water and Clean Water Dam Sizing lists the dams, their volume (ML), 
height (m) and footprint (ha).  

Part 5, Division 8 of the Water Resource (Burdekin Basin) Plan 2007 (the WRP) details the regulation of 
overland flow water. Section 79 of the WRP details the limitation on taking overland flow water.  

Any capture of overland flow water must meet the requirements of section 79 of the Water Resource 
(Burdekin Basin) Plan 2007 (see extract of section 79 of the Plan below). Clean water dam C4 (469 ML) 
and clean water dam C6 (651 ML) do not meet the limited capacity provision under section 79 (1) (b) of 
the WRP, therefore they must meet the other provisions of section 79 of the WRP to be compliant. 

79 Limitation on taking overland flow water—Act, s 20(6) 

(1) A person may not take overland flow water other than— 

(a) for stock or domestic purposes; or 

(b) for another purpose if the works for taking the overland flow water have a capacity of not more than 
250ML; or 

(c) under a water licence; or 

(d) overland flow water of not more than the amount  necessary to satisfy the requirements of— 

(i) an environmental authority issued under the Environmental Protection Act 1994; or 

(ii) a development permit for carrying out an environmentally relevant activity, other than a mining or 
petroleum activity, under the Environmental Protection Act 1994; or 

(e) overland flow water that is contaminated agricultural runoff water; or 

(f)  under an authority under section 80. 

(2) In this section—contaminated agricultural runoff water has the meaning given by the ‘Code for 
Assessable Development for Operational Works for Taking Overland Flow Water’. 
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Submitter Recommendations / Suggested Mitigation  

The proponent must describe how clean water dam C4 (469 ML) and clean water dam C6 (651 ML) meet 
the provisions of section 79 of the Water Resource (Burdekin Basin) Plan 2007 regarding the capture of 
overland flow water. 

Response 

As stated in EIS Chapter 8, Section 8.6.2.3: 

 The West Pit Complex comprises of three separate pits (West Pit 1, 2 and 3). The earliest mining 
at the site would take place in West pit 1 with some of the final stages of mining to be 
completed in West Pit 3. The progressive nature of the mining has been developed so that each 
of the three pits would operate in succession with minimal overlap. A drainage diversion will be 
required before mining in the West Pit Complex commences. While this realignment would 
divert water from upstream, there is still some catchment which would flow towards West Pit 1, 
particularly during the early stages of mining. As such, it is proposed that a clean water dam (C4) 
be constructed to store the clean water and prevent surface runoff from entering the mining 
area. The dam should be constructed along the current drainage path and would progressively 
move upstream (east) along that drainage line as West Pit 1 progresses. The clean water 
catchment would diminish accordingly. Water captured by C4 will be pumped to a stationary 
clean dam (C7) upstream. Water collected from this dam would be mixed with mine affected 
water and discharged at M4. 

As stated in EIS Chapter 8, Section 8.6.2.4: 

 South Pit 1 would be bound to the north and south by drainage line diversions. To the north, 
drainage line diversion 1 would separate South Pit 1 from West Pit 1. The natural drainage line 
which intersects South Pit 1 would be diverted and would separate South Pit 1 and South Pit 2. 
The catchment which remains after the drainage realignment would be dammed by clean water 
dam C6 to prevent surface runoff from entering the mining areas of South Pit 1. As the mined 
area progresses east, the clean water dam would need to be repositioned. To complicate the 
repositioning of the dam is the junction in the natural drainage line. Once the mining has 
reached the point at which the two flow paths merge (or separate), two clean water capture 
dams would needed. As the clean water dam (C6) is a moving body, only one additional clean 
water capture dam would be constructed (C8). This is expected to happen around year 15 of 
operation. Both C6 and C8 would be pumped to a stationary clean dam (C5) upstream. This 
clean water dam would facilitate mixing for disposal of mine affected water from South Pit 1 
and 2 as well as East Pit 1 and 2 at various stages of operation.  

After mining operations at South Pit 1 cease, the catchment of the clean water dam C6 would be 
reduced thereby reducing the volume of water that can be captured in that dam. The 
rehabilitation strategy involves removal of dam C6. 

As stated in EIS Chapter 8, Section 8.6.3.4:  

The mine water infrastructure requirements were determined by running the water balance 
model in design mode and selecting dam capacities that satisfy the design criteria of the design 
storage allowance (DSA) (DERM, 2012) and met the acceptable level of risk of utilising an 
emergency contingency measure.  

Hence the sizing of dams C4 and C6 has been determined to optimise the performance of mine water 
management system in achieving environmental objectives and reducing environmental harm. Releases 
from the mine water management system will be designed to protect environmental values, through 
the selection of release criteria for flows and quality of water, that result in compliance with water 
quality objectives. The contribution of clean water from clean water dams to the mine water 
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management system is essential in allowing releases of water that meet the water quality objectives 
and hence protect environmental values.  

As demonstrated in the EIS due to the topography of the site, clean water dams C4 and C6 form an 
integral part of the mine water management system, as do all other components of the fully integrated 
mine water management system such as mine water dams and diversions. The environmental authority 
for the project is expected to contain conditions related to the management of water in the mine water 
management system, which includes clean water dams. The amount of overland flow captured in clean 
water dams C4 and C6 is therefore not more than the amount necessary to satisfy the requirements of 
any future environmental authority issued under the Environmental Protection Act 1994 for the project 
and therefore the provisions of Section 79 of the Water Resource (Burdekin Basin) Plan 2007 regarding 
the capture of overland flow water are met. 

If water captured in clean water dams is not considered by the Department to be necessary to satisfy 
the expected requirements of any future environmental authority then the proponent will make 
application under the Water Act 2000 and subordinate legislation (Water Regulation 2002 and WRBBP) 
for the taking of overland flow. The proponent will consult the Water Services, Central Region office of 
DNRM to discuss the requirements for taking overland flow water. 

 Issue Number 15.7 15.7

Issue Details  

This chapter indicates that the project will create four final voids that will remain as permanent 
depressions following the completion of the mining operations, and that pit lakes will form within the 
final voids as a result of groundwater inflows, seepage from waste rock dumps, surface water runoff 
from the pit walls and land surrounding the pit and direct rainfall. 

Part 5, Division 8 of the Water Resource (Burdekin Basin) Plan 2007 (the WRP) details the regulation of 
overland flow water. Section 79 of the WRP details the limitation on taking overland flow water.  

The capture of overland flow within final voids does not meet the provisions of the WRP. 

Submitter Recommendations / Suggested Mitigation  

The proponent must ensure that the final voids do not capture overland flow water. This Chapter of the 
EIS should describe how this will be achieved. 

Response 

As outlined in EIS Chapter 11, Section 11.1.1, four final voids created by the project (North Pit, West Pit 
and East Pit and South Pit), will form pit lakes as a result of groundwater inflows (from predominantly 
the coal measure aquifers), surface water runoff from immediate areas surrounding the pit (and from 
the pit walls) and from incident rainfall. 

Due to the topography of the surrounding area, the final void in South Pit 1 is the only void that also 
receives water from an external catchment. The Mineral Resources Act 1989 compels proposed mines to 
minimise the potential for sterilisation of potentially recoverable coal reserves in the future. The small 
external catchment area is understood to contain coal which may be economically recoverable in the 
future, which would be sterilised if it were not to remain accessible and was removed as a final 
landform.  

EIS Chapter 11, Table 11-1 identifies the external catchment area for the South Pit 1 as 290 ha. EIS 
Chapter 11 describes the effect of this external catchment on the final void water levels, which has been 
modelled under varying hydrological, hydrogeological and climactic scenarios and has been shown to 
not be at risk of overtopping under any scenario. In addition EIS Chapter 11 describes the final void 
water quality modelling which also considered the effect of the South Pit 1 external catchment. 
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EIS Chapter 16 describes the diversions for the project. Diversion 3 is designed to intercept water 
flowing along an existing drainage feature (collecting surface runoff) upstream of South Pit 1 and 
redirect it around South Pit 1, tying in to Diversion 2, which ties in the exiting watercourse south of 
South Pit 1, which then flows into the Suttor River. As shown in EIS Chapter 16, Section 16.7.2 the 
project has negligible impact on Suttor River hydrology; therefore, Diversion 3 and Diversion 2 ensure 
the hydrology downstream of South Pit 1 final void is not affected by loss of catchment due to the void 
and the associated void external catchment.  

The void external catchment is therefore not capturing overland flow from a significant drainage feature 
or preventing flow from being re-directed back into its existing course, rather it is collecting water from 
a small external catchment area that doesn’t freely drain elsewhere, during and post development. 
Furthermore, all other land uses are not affected by, or in, the external catchment. 

As shown in EIS Appendix 13, Figure 4.1, a constructed levee has been located to ensure that water at 
the upstream diversion intersection (Diversion 3 upstream of South Pit 1) remains in the diversion 
channel up to a flood event of 0.1% AEP and is not lost. This also ensures retention of flow being 
returned to the original course downstream of South Pit 1, via the diversions. 

Therefore the small external catchment considered for South Pit 1, results in negligible environmental 
risk to the hydrology and aquatic ecology of the watercourses downstream of South Pit 1.  

The feasible alternatives which were reviewed were found to have resulted in greater direct 
environmental impacts and greater impact to environmental values. The Water Resource (Burdekin 
Basin) Plan 2007 (WRP) allows for the capture of overland flow if required in an Environmental 
Authority (EA) – this is so the State can balance catchment water capture with the economic benefit of 
mining operations. To maximise coal utilisation (not sterilise coal) the small external catchment is 
required for the final land use of the Byerwen Coal Project EA. 

During development of the detailed design of the final landform, the proponent will ensure that the 
external catchment of South Pit 1 is minimised to the greatest extent whilst maximising coal utilisation. 

 Issue Number 15.8 15.8

Issue Details  

It is unclear in the EIS whether the proposed long term alignment of watercourse diversions will rely on 
the presence of levees in the vicinity of final voids. Figures ES1-3, ES1-4, 5-9, 7-11 and 7-11 of the 
Executive Summary show drainage bunds along the length of the diversions.   

Submitter Recommendations / Suggested Mitigation  

The proponent is to clarify what post mine infrastructure is proposed to stop overland flow water 
entering the final voids.  

Note, overland flow is water that runs across the land after rainfall, either before it enters a 
watercourse, after it leaves a watercourse as floodwater, or after it rises to the surface naturally from 
underground. 

Response 

Proposed diversions and design of diversions is described in EIS Chapter 16, Section 16.6. The Manual 
for Assessing Hazard Categories and Hydraulic Performance of Dams (DERM, 2012) (the Manual) 
outlines the hydrological design criteria for a number of regulated structures, including levees, and 
specifies the required crest level for levee embankments must contain the 0.1% AEP with an additional 
0.5 m freeboard. Where necessary, levee banks have been included in the diversion channel feasibility 
design to contain the 0.1% AEP design discharge. Levee banks have been included in the diversion 
channel feasibility design to encompass this varying topography where flood flows would spill from the 
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design channel without them. EIS Chapter 16, Table 16-8 provides a summary of the design details for 
diversions, including the height of the highest levee bank. EIS Chapter 16, Section 16.6.4 describes 
diversion channel for each diversion including the design of levee banks. 

As stated in EIS Chapter 11, Section 11.2 

 Final void water depth is unlikely to be at a depth where it can be accessed safely by fauna or 
livestock. Water quality is unlikely to be suitable for stock use or as a source of aquatic ecosystem 
habitat. Therefore the primary objectives of final void design will be to: 

 isolate the void from surface water and groundwater systems by minimising the catchment extent 

and creating a permanent groundwater sink 

 exclude humans, fauna and stock from the final voids. 

This is the preferred approach as the void water quality is expected to be poorer than surface water 
systems and the void can be configured to avoid overflows. These objectives can be achieved by: 

 constructing permanent self-sustaining  bunds around final voids (nominally minimum 2 m high with 

4 m base and located 10 m beyond the area potentially affected by any instability of the pit 

highwall) 

 limiting access to the final void through bund walls, tree planting, fencing, signage and landholder 

and community awareness. 

As stated in EIS Chapter 11, Section 11.7: 

 The strategy for the finals voids will be refined over the life of the mining operation prior to closure. 
The strategy will aim to: 

 ensure the voids are safe and stable over the long term and require no ongoing management 

 ensure that bunding and levees are permanent, self-sustainable and require no ongoing 

management. 

There will be four final voids, associated with North Pit, West Pit, South Pit 1 and East Pit 2.  

North Pit 

As shown on EIS Chapter 7, Figure 7-11, there will be bunds around the north and east of the final void 
to prevent ingress of overland flow. Runoff from the rehabilitated waste rock dump will be directed 
away from the final void. A drainage diversion will channel water between waste rock dumps.  

West Pit 

As shown on EIS Chapter 7, Figure 7-12, there will be no need for bunds or diversions. Runoff from the 
rehabilitated waste rock dump will be directed away from the final void. The natural gradient on the 
sides of the final void not adjoined to the waste rock dump will result in overland flow being directed 
away from the final void. 

South Pit 1 

As shown on EIS Chapter 7, Figure 7-12 and described in the response to Issue Number 15.8 , the final 
void in South Pit 1 will receive water from an external catchment area of 290 ha. 

Drainage diversions to the north and south of the final void will direct all overland flow (other than from 
the external catchment of 290 ha) around the final void.  

Runoff from the rehabilitated waste rock dump will be directed away from the final void. 

East Pit 2 
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A drainage diversion will divert water around the east and north of the final void. Runoff from the 
rehabilitated waste rock dump will be directed away from the final void. 

 Issue Number 15.9 15.9

Issue Details  

The 5th paragraph of this section states, “A riverine protection permit will be required to take or 
interfere with water in a defined watercourse (refer Section 15.2.4). This will occur at with the diversion 
of the watercourse associated with the diversion of Tributary 1 (associated with Diversion 2 between 
South Pit 1 and West Pit 1), the central infrastructure crossing of Kangaroo Creek and potentially a haul 
road crossing of a Kangaroo Creek tributary.” 

A water licence is required under the Water Act 2000 to interfere with the course of flow on, under or 
adjoining any of the land, by impoundment or diversion. A water licence is also required under the 
Water Act 2000 to take water from in a watercourse, lake, spring or aquifer. Please note, while the take 
of, and interference with water, are authorised by a water licence under the Water Act 2000, the 
provisions regarding the ability to apply for and grant a water licence are specified in the relevant Water 
Resource Plan and associated Resource Operations Plan. This project is located in the Water Resource 
(Burdekin Basin) Plan 2007 area and Burdekin Basin Resource operations Plan 2009. 

Activities carried out within a watercourse, lake or spring (i.e. destroying native vegetation, excavating 
or placing fill), are authorised by a Riverine Protection Permit under the Water Act 2000. With regards to 
an environmental authority holder (for a resource activity) or a MDL or ML holder (for mining 
operations) conducting these activities in a watercourse, lake or spring necessary for and associated 
with mining operations, the holder may carry out the activity without the need for a Riverine Protection 
Permit, so long as the proposed activity is carried out in accordance with the departmental Guideline - 
Activities in a watercourse, lake or spring associated with a resource activity or mining operations 
(version 3), which is accessible from the department’s website at: 

 http://www.derm.qld.gov.au/about/policy/documents/3435/attachments/guideline-3435-act-wls-
assoc-mining-v3-20120712.pdf 

Submitter Recommendations / Suggested Mitigation  

The proponent is to note this and update the paragraph accordingly. 

Response 

As stated in EIS Chapter 15, Section 15.7.2: 

 Where practicable, mitigation measures will be in alignment with the requirements and 
provisions of the Department of Natural Resources and Mine’s (DNRM’s) Guideline—Activities in 
a watercourse, lake or spring associated with a resource activity or mining operations (2012). 
Where this is not practicable a riverine protection permit will be sought (in accordance with 
section 269 of the Water Act 2000). 

It is noted that since the EIS was submitted and the above submission was made the DNRM Guideline—
Activities in a watercourse, lake or spring associated with a resource activity or mining operations (2012) 
has been replaced by the Riverine protection permit exemption requirements (exemption requirements). 
The EIS should be taken to include the following, which reflects the exemption requirements: 

As the proponent will hold an environmental authority for a resource activity (mining leases), 

the excavation or placement of fill in a watercourse, lake or spring which is necessary for and 

associated with the following activities, may be carried by the proponent without the need for a 
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Riverine Protection Permit under the Water Act 2000 so long as the requirements outlined in 

the Riverine protection permit exemption requirements (exemption requirements) are met: 

 the construction, installation, removal, maintenance or protection of approved 

infrastructure 

 the establishment and maintenance of flow efficiency around approved structures 

 riverine restoration or rehabilitation, flood mitigation, erosion protection or weed control. 

The Land, Water and Other Legislation Amendment Act 2013, in conjunction with the Water and 
Another Regulation Amendment Regulation (No. 1) 2013 (which came into effect on 30 September 
2013), resulted in amendments to those parts of the Water Act 2000 that stipulate when a person is 
authorised to take or interfere with water without a water licence or allocation. Under these 
amendments, tenement holders (e.g. mining lease holders) have the right to interfere with water for the 
purpose of diverting a watercourse associated with a resource activity where this has been assessed and 
approved under an environmental authority. 

The proponent does not intend to take water from a defined watercourse, lake or spring. 

 Issue Number 15.10 15.10

Issue Details  

The 1st paragraph of this section states, “The Department of Environment and Heritage Protection 
(EHP) guideline on Watercourse Diversions -Central Queensland Mining Industry (DERM, 2011²) 
provides advice on an established range of stream powers, velocities and shear stresses that are 
considered to be the upper range for natural Bowen Basin watercourses which are shown in Table 16-
6.” 

Submitter Recommendations / Suggested Mitigation  

Proponent to note that the responsible department for this guideline as well as the administering 
authority for a water licence for a watercourse diversion under the Water Act 2000 is the Department of 
Natural Resources and Mines (DNRM). 

Response 

The Coordinator General has directed the proponent to note this issue and has provided the following 
cross reference(s) to the EIS indicating that the issue has been addressed in Chapter 16, Section 16.6.2 
of the EIS. 

 Issue Number 15.11 15.11

Issue Details  

The ‘conceptual’ design of diversions should include the geomorphological and vegetation 
characteristics of the existing watercourse. It is therefore a requirement to undertake a geomorphic and 
riparian vegetation assessment on all watercourses as defined under the Water Act 2000, where 
diversions are proposed. 

Submitter Recommendations / Suggested Mitigation  

The proponent must undertake a geomorphic and riparian vegetation assessment on all watercourses as 
defined under the Water Act 2000, where diversions are proposed. 
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Response 

A diversion concept design report for watercourses as defined under the Water Act 2000 is presented in 
Appendix 11 to this report. One watercourse as defined under the Water Act 2000 will require diversion 
to enable access to the coal resource. Section 2 of Appendix 11 to this report describes the geomorphic 
and riparian vegetation details of the existing watercourse to be diverted. 

The Land, Water and Other Legislation Amendment Act 2013, in conjunction with the Water and 
Another Regulation Amendment Regulation (No. 1) 2013 (which came into effect on 30 September 
2013), resulted in amendments to those parts of the Water Act 2000 that stipulate when a person is 
authorised to take or interfere with water without a water licence or allocation. Under these 
amendments, tenement holders (e.g. mining lease holders) have the right to interfere with water for the 
purpose of diverting a watercourse associated with a resource activity where this has been assessed and 
approved under an environmental authority. 

The conceptual design of the diversion channels will be reviewed during detailed design stage. The 
detailed design will rely on geotechnical advice to confirm the design parameters and stability of the 
banks to control erosion and scour. They will be designed as stable systems and maintained over the life 
of the mine, with refinements made if needed, resulting in diversions that are self sustaining, stable and 
which require no maintenance post closure. 

 Issue Number 15.12 15.12

Issue Details  

The proposed ‘conceptual’ design of diversion channels containing a 0.1%AEP will require further 
justification. The use of simplified trapezoidal channels is not appropriate. The design should reflect the 
geomorphological and vegetation characteristics of the existing watercourse. 

Submitter Recommendations / Suggested Mitigation  
The proponent must provide comment on the proposed design of diversions to contain significant flood 
events (up to 0.1% AEP). The proposed concept design must not be a simplified trapezoidal channel, the 
design should demonstrate an association with the geomorphological characteristics of the existing 
watercourse. 

Response 

A diversion concept design report for watercourses as defined under the Water Act 2000 is presented in 
Appendix 11 to this report. Section 2 describes the geomorphic and riparian vegetation details of the 
existing watercourse to be diverted. 

The channel design has been progressed to a preliminary concept level to demonstrate that the 
proposed alignment, corridor width and channel form can feasibly meet the design objectives. These 
considerations are detailed in Section 3.2. The channel design presented in Appendix 17 of the EIS will 
be reviewed and refined at the detail design stage, including modifying the cross section to include low 
flow and flood flow channels.  

A detailed assessment considering the ecological requirement for pools and riffles will be undertaken 
during detailed design. If warranted, pool and riffle zones (sequences) would be incorporated into the 
design. Key geomorphic indicators such as average slope, width/depth ratio, entrenchment ratio, 
sinuosity and meander radius of the existing tributary will be replicated in the diversion where possible. 
These indicators for the existing tributary are detailed in Section 2.4 of Appendix 11 to this report. 
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 Issue Number 15.13 15.13

Issue Details  

The departmental regional guideline for stream diversions within the Bowen Basin, entitled Central 
West Water Management and Use Regional Guideline: Watercourse Diversions – Central Queensland 
Mining Industry version 5 (2011) as well as the principles within the relevant Australian Coal Association 
Research Program (ACARP) Projects, may be applied to all proposed diversions within the Project Area. 

Submitter Recommendations / Suggested Mitigation  

While the departmental guideline applies to diversions of watercourses as defined under the Water Act 
2000, the proponent is encouraged to utilise all relevant information within the departmental regional 
guideline and the ACARP principles for all diversions within the Project Area. 

Response 

The Coordinator General has directed the proponent to note this issue and has provided the following 
cross reference(s) to the EIS indicating that the issue has been addressed in Chapter 7, Section 7.1.1 and 
Appendix 17 of the EIS. 

 Issue Number 15.14 15.14

Issue Details  

The hydrologic and hydraulic analysis of all watercourses where diversions are proposed must be 
undertaken. The proponent should provide average channel values of velocity, stream power and shear 
stress for the 2 and 50 year Average Recurrence Interval (ARI) for each watercourse in its current 
vegetative condition. These values should be compared against the hydraulic values for the proposed 
diversions and ACARP hydraulic guideline values as depicted within the departmental regional guideline 
for stream diversions entitled Central West Water Management and Use Regional Guideline: 
Watercourse Diversions – Central Queensland Mining Industry version 5 (2011). 

Submitter Recommendations / Suggested Mitigation  

The proponent must complete a hydraulic analysis of each watercourse where diversions are proposed 
and compare these values with those of the proposed diversions and ACARP guideline values within the 
departmental guideline for stream diversions. 

Response 

A diversion concept design report for watercourses as defined under the Water Act 2000 is presented in 
Appendix 11 to this report. Section 2 of Appendix 11 to this report describes the geomorphic and 
riparian vegetation details of the existing watercourse to be diverted. Section 3.5.1 of Appendix 11 to 
this report provides a flooding and stability assessment including comparison of the stream power, 
velocity and shear stress of the diversion for the 2 and 50 year ARI against the Central West Water 
Management and Use Regional Guideline: Watercourse Diversions – Central Queensland Mining 
Industry version 5 (2011).  

All hydraulic indicators fall within the guideline values. The proposed diversion also closely matches the 
roughness, longitudinal gradient and channel form of the existing watercourse. 
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 Issue Number 15.15 15.15

Issue Details  

Appropriate corridor widths should be retained to allow watercourse diversions to naturally meander. 
Any proposed structures that will impede this natural process should be located at a sufficient distance 
from the top of the outer bank. The location of flood mitigation levees should be located at the extents 
of the appropriate corridor width. 

Submitter Recommendations / Suggested Mitigation  

The proponent must provide justification as to the proposed floodplain characteristics including corridor 
widths of the watercourse diversions to demonstrate that the natural stream evolutionary processes 
will not be impeded. 

Response 

A diversion concept design report for watercourses as defined under the Water Act 2000 is presented in 
Appendix 11 to this report. Section 3.2 of Appendix 11 to this report describes the diversion corridor 
selection process, which demonstrates that the natural stream evolutionary processes will not be 
impeded. 

 Issue Number 15.16 15.16

Issue Details  

The Manning’s roughness values for the proposed hydraulic model include separate values for the main 
channel and channel banks. The proponent has not indicated how these values were calculated. 

Submitter Recommendations / Suggested Mitigation  

The proponent must provide comment on how the Manning’s ‘n’ values for the hydraulic modelling 
were calculated. 

Response 

A diversion concept design report for watercourses as defined under the Water Act 2000 is presented in 
Appendix 11 to this report. Section 3.3.2 of Appendix 11 to this report describes the manning’s ‘n’ 
roughness values. These were estimated by a senior flood engineer in order to develop the flood models 
for the project. The values were selected based on a site inspection and review of aerial photography. 
The design objective for the diversion is to match the roughness of the existing watercourse and 
sensitivities will be conducted in the detail design. 

 Issue Number 15.17 15.17

Issue Details  

The proposed tie in location for Diversion 1 appears to be immediately upstream of the NML railway 
bridge. The proponent should review the proposed tie in location such that it is not in close proximity to 
mining related infrastructure. 

Submitter Recommendations / Suggested Mitigation  

The proponent must provide an indicative distance as to the tie-in location of Diversion 2 to the NML 
railway bridge. The hydraulic effect of the bridge is noted by the department, however previous 
experience indicates that any large impedance or changes to the hydraulic conditions will extend 
upstream and affect the stability and integrity of the diversion/s. 
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Response 

The exact tie in location of the proposed diversions with the existing tributaries will be determined at 
detailed design stage. Further information will be collected at detailed design including geotechnical 
information to assist with these decisions. The design objective is to produce a diversion that is self 
sustaining, stable, which does not affect existing infrastructure and which requires no maintenance post 
closure. 

Diversion 1 will not gain any catchment compared to its existing state and will in fact comprise a slightly 
reduced catchment due to the presence of the final void. As such the NML flood protection will not be 
affected by Diversion 1 tie in location. 

The flood modelling undertaken does consider the NML linear infrastructure as described in Section 5.1 
of Appendix 17 to the EIS. Any subsequent detailed design will also consider the NML infrastructure. 

 Issue Number 15.18 15.18

Issue Details  

Table 7.6 lists the summary details of all diversions. It is noted that a similar bottom width and bank 
slope are proposed for all stream diversions. Given the deepest cuts proposed, the surface area of 
batter slopes will be significant. The potential for rainfall induced erosion along the batter slopes may 
require initial and long-term management intervention. Where preliminary geotechnical information is 
available, it should be noted, and used to justify the proposed batter slope design. 

Submitter Recommendations / Suggested Mitigation  

The proponent must provide supporting evidence on how it is proposed that the surface area of batter 
slopes will be managed to minimise rainfall induced erosion. 

Response 

Geotechnical studies will be undertaken during detailed design to inform design of stable batter angles. 
The batter angle assumptions detailed in Section 3.3.2 of Appendix 11 to this report are likely to be 
conservative and result in an overestimation of the batter lengths. In situations where long batters are 
necessary, bioengineering methods to minimise rainfall induced erosion will be used. These may include 
dense vegetation plantings, benching, armoured drainage chutes or modified channel cross sections to 
minimise the batter length. 

 Issue Number 15.19 15.19

Issue Details  

The velocity profiles as depicted in a graphical format do not appear to reflect ‘’real life’ conditions likely 
to be experienced within each watercourse diversion. The profiles should account for variation in 
channel design as proposed in the channel design section of this report. The profiles should depict 
average channel values and include shear stress and stream power for each watercourse diversion. 

Submitter Recommendations / Suggested Mitigation  

The proponent must amend all velocity profiles such that they represent average channel values and the 
proposed watercourse diversion design, as indicated within the channel design section of the report. 
The proponent must include profiles for shear stress and stream power. The graphs should be easily 
interpretable.   
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Response 

A diversion concept design report for watercourses as defined under the Water Act 2000 is presented in 
Appendix 11 to this report. The velocity, shear stress and stream power values reported in Table 3.4 of 
Appendix 11 to this report represent cross-section averaged values. The comparison to guideline values 
for the only diversion affecting a watercourse under the Water Act 2000 (i.e. Tributary 1) is shown in 
Table 3.4 of Appendix 11 to this report. 

 Issue Number 15.20 15.20

Issue Details  

This section (Chapter 19 Aquatic Ecology, Section 19.6.1.5) - Vehicle Stream Crossing and Obstruction of 
Fauna Passage (page 19-32) of the EIS describes the requirement of 16 vehicle stream crossings. The 5th 
paragraph in this section refers to guidelines in which the stream crossings will be designed in 
accordance with. 

Activities (i.e. destroying native vegetation, excavating or placing fill) carried out within a watercourse, 
lake or spring as defined in the Water Act 2000, are authorised by a Riverine Protection Permit under 
the Water Act 2000. With regards to an environmental authority holder (for a resource activity) or a 
MDL or ML holder (for mining operations) conducting these activities within a watercourse, lake or 
spring necessary for and associated with mining operations, the holder may carry out the activity 
without the need for a Riverine Protection Permit, so long as the proposed activity is carried out in 
accordance with the departmental Guideline - Activities in a watercourse, lake or spring associated with 
a resource activity or mining operations (version 3), which is accessible from the department’s website 
at: http://www.derm.qld.gov.au/about/policy/documents/3435/attachments/guideline-3435-act-wls-
assoc-mining-v3-20120712.pdf 

Submitter Recommendations / Suggested Mitigation  

The proponent should read the departmental Guideline - Activities in a watercourse, lake or spring 
associated with a resource activity or mining operations (version 3), and ensure that any proposed 
activity associated with the crossings within a watercourse, lake or spring as defined in the Water Act 
2000, can be carried out in accordance with this Guideline.   

If the proposed activities associated with the crossings within a watercourse, lake or spring as defined in 
the Water Act 2000 can be carried out in accordance with this Guideline, the proponent should update 
the 5th paragraph of this section to include a reference to the Guideline. 

If the proposed activities associated with the crossings within a watercourse, lake or spring as defined in 
the Water Act 2000 cannot be carried out in accordance with this Guideline, the proponent should 
contact the department to discuss authorisation requirements. 

Response 

As the proponent will hold an environmental authority for a resource activity (mining leases), the 
excavation or placement of fill in a watercourse, lake or spring which are necessary for and associated 
with the following activities may be carried by the proponent without the need for a Riverine Protection 
Permit under the Water Act 2000 so long as the requirements outlined in the Riverine protection permit 
exemption requirements (exemption requirements) are met: 

 the construction, installation, removal, maintenance or protection of approved infrastructure 

 the establishment and maintenance of flow efficiency around approved structures 

 riverine restoration or rehabilitation, flood mitigation, erosion protection or weed control. 
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It is recognised that a riverine protection permit will be required to take or interfere with water in a 
defined watercourse (under the Water Act 2000). As outlined in EIS Chapter 15, Section 15.2.4, an EHP 
letter of advice (19 July 2012), advised that within the project boundary, two watercourses met the 
watercourse determination criteria of the Water Act 2000, one in Rosella Creek sub catchment and one 
in Upper Suttor River sub catchment.  

EIS Chapter 15, Section 15.7.2 of the EIS outlines that a riverine protection permit will be required for 
the diversion of the watercourse associated with the diversion of Tributary 1 (associated with Diversion 
2 between South Pit 1 and West Pit 1), the central infrastructure crossing of Kangaroo Creek and 
potentially a haul road crossing of a Kangaroo Creek tributary. Defined watercourses are shown in EIS 
Chapter 15, Figure 15-4. 

The proponent will contact the department to discuss authorisation requirements should proposed 
activities associated with the crossings within a watercourse, lake or spring as defined in the Water Act 
2000 not be carried out in accordance with the exemption requirements. 

 Issue Number 15.21 15.21

Issue Details  

This appendix outlines commitments made by the proponents. These should also include commitments 
made by the proponent to undertake proposals in accordance with relevant guidelines, or in accordance 
with provisions of relevant legislation and sub-ordinate legislation, including the commitment to seek 
appropriate approvals under the relevant legislation, where required.  

For example, the proponent has made a commitment that the construction of levees and drainage 
diversions will be required to ensure pit workings and mine infrastructure are protected from surface 
runoff. 

It is recommended that the proponent should also make a commitment that any diversion of a 
watercourse as defined under the Water Act 2000 will be designed, constructed monitored and 
maintained in accordance with the regional departmental guideline entitled Central West Water 
Management and Use Regional Guideline: Watercourse Diversions – Central Queensland Mining 
Industry version 5 (2011) and the principles within the relevant Australian Coal Association Research 
Program (ACARP) Projects. It is also recommended that the proponent should also make a commitment 
to seek the appropriate approvals required for this proposal. 

Submitter Recommendations / Suggested Mitigation  

This Appendix should also include commitments made by the proponent to undertake proposals in 
accordance with relevant guidelines, or in accordance with provisions of relevant legislation and sub-
ordinate legislation, including the commitment to seek appropriate approvals under the relevant 
legislation, where required. 

Response 

EIS Chapter 3 sets out the primary and additional approvals required for the project. It also describes 
the implications of associated regulations, policies and standards that may need to be addressed as part 
of the project approvals process. 

With specific regard to watercourse diversions, the proponent commits that any diversion of a 
watercourse as defined under the Water Act 2000, will be designed, constructed, monitored and 
maintained in accordance with the regional departmental guideline, entitled Central West Water 
Management and Use Regional Guideline: Watercourse Diversions – Central Queensland Mining 
Industry version 5 (2011) and the principles within the relevant Australian Coal Association Research 
Program (ACARP) Projects.  
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Although not included as a specific commitment in Appendix 8 to the EIS, the proponent is committed 
to obtaining all necessary project approvals outlined in EIS Chapter 3.  

Specifically the proponent commits to undertaking proposals in accordance with relevant guidelines, or 
in accordance with provisions of relevant legislation and sub-ordinate legislation, including the 
commitment to seek appropriate approvals under the relevant legislation, where required. 

 Issue Number 15.22 15.22

Issue Details  

Cross Sections are provided in Table 13-3 to 13-5. They show the coal seams, but not enough detail on 
the extent of layering of formations to gain an understanding of relationships between formations. (For 
example: Do the tertiary sands under the basalt directly overly the Rangal Formation or does the Suttor 
Formation extend under?). 

The cross sections do not include scale or a legend to identify the acronyms and do not show the strata 
under the Suttor River. 

Submitter Recommendations / Suggested Mitigation  

The proponent should include cross-sections showing extent of all formations in the area (basalts, 
tertiary sands under the basalt, Suttor Formation, Coal Measures, Exmoor) to gain an understanding of 
relationships between formations.  

The cross sections should extend from the under the Suttor River in the west heading east across the 
project site. 

The cross sections require a legend for acronyms and a scale.  

The location of the cross sections should be mapped over the regional geology map (E.g. Figure 13-2). 

Response 

Geological cross sections of coal seams to be mined as part of the project are shown in Figure 13-3, 
Figure 13-4 and Figure 13-5 of Chapter 13. 

Revised geological cross section figures are provided below for the following: 

 North Pit 1 

 West Pit 2 and 2 

 West Pit 1 North 

 West Pit 1 South 

 South Pit 1 

 South Pit 2 

 East Pit 2 

The location of these geological cross sections, mapped over the mine plan and regional geology map, 
are also provided in the Geological Cross Sections Alignment figure and the Geological Cross Section 
Locations respectively, provided below. 
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 Issue Number 15.23 15.23

Issue Details  

Pg 17-6 (and App18 pg 11): States that No distinction between the sandstone contained in the 
separate Permian units is made for the purposes of this report and they are all similar regardless of 
the geological unit within which they are incorporated.  

A purpose of the EIS groundwater investigation is to be able to identify relationships between 
formations. There should be at least distinction between formations. 

Submitter Recommendations / Suggested Mitigation  

The proponent should plot water levels for each formation relative to AHD to assess if there are any 
links between the coal seams and other lithology. 

Response 

The general stratigraphic order of accumulation of the Permian Coal Measures from youngest (and 
shallowest at Byerwen) to oldest (and deepest at Byerwen) is as shown in the table below. There is 
very little surface exposure of any of these geological formations on the Byerwen leases. 

Stratigraphic Order of Permian Coal Measures at Byerwen 

Geological Age Order of Accumulation Geological Formation 

Late Permian Youngest 

 

 

Oldest 

Rangal Coal Measures 

Late Permian Fort Cooper Coal Measures 

Late Permian Moranbah Formation 

Early Permian Exmoor Formation 

 

As discussed in EIS Chapter 17, Section 17.4.2.1 the standing water level in the groundwater 
monitoring bores is higher than the depth at which the groundwater was intersected during drilling. 
This indicates that the hydrostratigraphic units in which the various bores were screened are 
confined. In addition groundwater level elevations from deeper formations which are observed as 
being higher than the groundwater level elevation in shallower formations, is indicative of hydraulic 
separation between hydrostratigraphic units. 

The Byerwen Groundwater Bore Standing Water Level to AHD of Key Formations graph below shows 
the groundwater elevation monitoring data for selected dedicated project monitoring bores 
representing each formation and key lithologies, plotted to a common datum being the Australian 
Height Datum (AHD). The selected bores and their screened geology is as follows: 

 Tertiary  

 Basalts (BYGW07B and BYGW08) 

 Tertiary sands below basalt (BYGW07A) 

 Permian  

 Rangal Coal Measures (BYGW01 and BYGW06) 

 Fort Cooper Coal Measures (BYGW02 and BYGW03) 

 Moranbah Coal Measures (BYGW09) 

 Exmoor Formation (BYGW05) 
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For bores BYGW07A, BYGW07B and BYGW09, both the constant logger and manual dipping data is 
presented. The following notes are made in relation to the presentation of data presented in the 
Byerwen Groundwater Bore Standing Water Level to AHD of Key Formations graph provided below:  

 groundwater logger data matches well with manual dipping results;  

 for bores BYGW09 and BYGW7A – the logger batteries became flat from May 2013 to August 

2013, however manual dipping during this period confirmed the continuity of levels; and  

 for bores BYGW07A (tertiary sands below basalt) and BYGW07B (basalt), the water level data is 

similar and as such when both bores are presented on the same graph the data is overlain.   

It is evident from the graphed data that there is no fixed relationship between the groundwater level 
elevation and the order of accumulation of the coal measure formations, or between the coal seams 
and other lithologies including the Tertiary. As such, the data confirms the findings of the EIS in that 
there is a lack of hydraulic connection between hydrostratigraphic units across the project area. 
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Byerwen Groundwater Bore Standing Water Level to AHD of Key Formations 
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Byerwen Wells - logging data and manual meaurements of key formations  

BYGW01 Dip

BYGW02 Dip

BYGW03 Dip

BYGW05 Dip

BYGW06 Dip

BYGW07A Dip

BYGW07B Dip

BYGW08 Dip

BYGW09 Dip

BYGW07A Logger

BYGW07B Logger

BYGW09 Logger

Screened in Moranbah 
(Late Permian) 

Screened in Fort Cooper              
(Late Permian) 

Screened in Rangal 
(Late Permian) 

Screened in Fort 
Cooper (Late Permian) 

Basalt 
(Tertiary) 

7B - Basalt 
(Tertiary) 

7A  - Sand below 
basalt (Tertiary) 

Screened in Rangal      
(Late Permian) 

Screened in Exmoor 
(Early Permian) 
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 Issue Number 15.24 15.24

Issue Details  

Pg 17-6 States: Of the geological units listed in Figure 17-1, the following are hydrogeologically relevant 
to the project: 

 Tertiary S and beneath Basalt Flows 

 Suttor Formation 

 Rangal Coal Measures 

 Fort Cooper Coal Measures 

 Exmoor Formation. 

The list should include the Moranbah Coal Measures which are proposed to be targeted by the North, 
West and South Pits. 

Submitter Recommendations / Suggested Mitigation  

The proponent should include the Moranbah Coal Measures, which are proposed to be targeted by the 
North, West and South Pits, as hydrogeologically relevant to the project. 

Response 

The relevant text in EIS Chapter 17, Section 17.4.1 should be taken to read: 

Of the geological units listed in Figure 17-1, the following are hydrogeologically relevant to the 
project: 

 Tertiary Sand beneath Basalt Flows 

 Suttor Formation 

 Rangal Coal Measures 

 Fort Cooper Coal Measures 

 Exmoor Formation 

 Moranbah Coal Measures.  

 Issue Number 15.25 15.25

Issue Details  

Table 17-4, pg 17-8 & 9: (Also App18 Table 4) Notes that the two bores, RN 100092 & 100274 MGC 
Suttor Creek No 2 & 4, as having no strata or casing details. 

Data and reports for these bores are available on QDEX. (Reports 24893 & 30482). Data is generally 
consistent with findings. E.g. No 4 well recorded flows of 0.08 -0.13lps from the Leichhardt coal seams 
(Rangal). Records also include stratigraphy and water quality. 

Submitter Recommendations / Suggested Mitigation  

The proponent should source the Queensland Digital Exploration Reports, (QDEX) as an additional 
source of information on bores in the area. 

Response 

The proponent notes that the Queensland Digital Exploration Reports (QDEX) system is an additional 
source of information. In particular the proponent has reviewed QDEX reports 24893 and 30482 in 
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relation to registered bores RN100092 and RN100274 respectively and considered the additional 
information in the AIEIS where required. 

 Issue Number 15.26 15.26

Issue Details  

Table 17-4, pg 17-8 & 9: The table lists existing private bores in the study area. It would assist if the table 
also included the likely aquifer the private bores are tapping. This is partially covered in section 9.1 pg 
55 of App18, however the EIS should be more upfront to assist in identifying linkages. 

Submitter Recommendations / Suggested Mitigation  

The proponent should amend table 17-4 to include the likely aquifer being sourced from each private 
bore. 

Response 

The below table is an amended version of Table 17-4, provided in EIS Chapter 17, with the likely aquifer 
formations included, where the information is available. 
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Summary of DNRM Groundwater Data for Existing Private Groundwater Facilities 

Facility 

Registered 

Number 

Property or 

Holding Bore Name 

Easting 

MGA94 

Northing 

MGA94 

Cased 

Depth (m) 

Reported 

Discharge (L/s) 

Likely Aquifer 

Formation 

Pumping 

Equipment) 

RN 25633 Weetalaba Rockhole 597618 7669314 18.3 1.25 Moranbah Coal 

Measures** 

Windmill 

RN 25636 Weetalaba 3-ways 595464 7671126 37.2 0.88 Blackwater Group* Windmill 

RN 25638 Weetalaba Millers Well 591706 7670079 16.4 0.5 Basalt** Windmill 

RN 25686 Not stated (P37 

Par Herbert) 

Not recorded 596844 7640920 6.4 0.32 Upper Carboniferous* Windmill 

RN 60458 Byerwen AGC26 589906 7657632 56 2.1 Blackwater Group* No record 

RN 60459 Byerwen AGC35 595533 7658096 45 1.5 Blackwater Group* No record 

RN 100092 Not stated 

(PH1994) 

MGC Suttor 

Creek No 2 

598620 7644095 Stratigraphic test well for methane drainage in Upper Permian Blackwater 

Group. Well plugged and abandoned.*** 

RN 100274 Not stated 

(PH1994) 

MGC Suttor 

Creek No 4 

598678 7644094 Production test well for methane drainage in Rangal Coal Measures.*** 

Notes:  

*   Aquifer Unit as reported in DNRM groundwater database 

**  Aquifer Unit interpreted by Rob Lait and Associates Pty Ltd 

*** Data obtained from QDEX (Queensland Digital Exploration Reports system) 
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 Issue Number 15.27 15.27

Issue Details  

pg 17-11 (Also s4.3 App 18)  

Figure 17-3 Pg 17-11 shows the seasonal groundwater level for monitoring bore 12030094:  This is the 
only long term groundwater level monitoring bore in the area. The bore is monitoring groundwater in 
the Suttor Formation. The text states; 

Based on Figure 17-3, the seasonal variation in groundwater level in the project bores can be expected 
to be small, as the measured groundwater levels appear to fluctuate by no more than 0.6m; a maximum 
range of fluctuation could be assumed to be two metres. 

However the water level history of this bore does not necessarily provide an accurate insight into 
recharge and seasonal variation in the basalt, tertiary sands and coal measures.  

It is also noted that the new project monitoring bores with automatic recorders have only about 8 
months of data and provide little insight into seasonal groundwater level variation and longer term 
trends. These limitations of the data should be clarified in the EIS. 

Submitter Recommendations / Suggested Mitigation  

The proponent should acknowledge data limitations in regard to long term groundwater level trends in 
the basalt, tertiary sands and coal measures and provide qualified assumptions based on the data 
available. 

Response 

EIS Chapter 17, Section 17.4.3.2, presents water level data from bore 12030094 (a DNRM bore) as being 
the only publically available long term water level data from private (non-project) bores, identified as 
relevant to the project. The EIS provides that information as being analogous to the project bores, due 
its proximity and screened lithology. DNRM bore 12030094 is screened in the Suttor Formation within 
the tertiary lithology. 

The data from water level monitoring of bore 12030094 is presented in EIS Chapter 17, Figure 17-3 and 
shows a fluctuation of <0.6m over approximately 25 years of data, indicating that water level 
fluctuations in the project area in comparable geology, are likely to experience minimal natural level 
fluctuations. 

As part of the EIS process the proponent installed a number of dedicated project bores for a 
hydrogeological study; understandably project bores installed for such reasons will not have as long a 
data set as older pre-existing bores.   

At the time of the EIS, approximately 8 months of water level data was available (December 2011 to 
August 2012). EIS Chapter 17, Section 17.4.13 provides graphs of water level monitoring data from 
three project monitoring bores in three different geologies including tertiary and coal measures. These 
wells were selected for presentation in the EIS as they had constant water level logging data and 
provided a broad representation of the overarching geological units. 

Ongoing monitoring of groundwater levels has continued since the completion of the EIS, in all project 
wells. A longer data set is therefore now available for project monitoring bores covering two full years, 
providing a clearer project specific assessment of water levels and possible seasonal variation in the 
project area. 

Water level data collected from project wells includes: 



 Byerwen Coal Project 
 AIEIS for the Byerwen Coal Project 

 

  Page 15-35 

 groundwater logger data for bores in which permanent pressure transducers were installed for 

constant water level logging; and  

 manual water level measurements (dips) taken in all bores, including those bores with loggers for 

confirmatory purposes. 

The Byerwen Groundwater Bore Standing Water Level to AHD of Key Formations  graph provided below 
presents the longer dataset for several selected project bores which cover a cover a range of different 
geologies: 

 Tertiary  

 Basalts (BYGW07B and BYGW08) 

 Tertiary sands below basalt (BYGW07A) 

 Permian  

 Rangal Coal Measures (BYGW01) 

 Moranbah Coal Measures (BYGW09) 

 Fort Cooper Coal Measures (BYGW02) 

For bores BYGW07A, BYGW07B and BYGW09, both the constant logger and manual dipping data is 
presented. The following observations are made based on the updated data set: 

 groundwater logger data matches well with manual dipping results;  

 there is no notable seasonal groundwater level variation in the basalt, tertiary sands or coal 

measures over two years of monitoring, including two full wet season/dry season cycles; 

 for bores BYGW09 and BYGW7A – the logger batteries became flat from May 2013 to August 2013, 

however manual dipping during this period confirmed the continuity of levels; and  

 for bores BYGW07A (tertiary sands below basalt) and BYGW07B (basalt), the water level data is 

similar and as such when both bores are presented on the same graph the data is overlain.   

The results of the longer data set confirms the initial findings of the EIS in that there is minimal seasonal 
fluctuation and also includes three wells screened in a range of tertiary lithologies providing a more 
appropriate comparison for bore 12030094 (screened in the Suttor Formation within the tertiary 
geology). 



 Byerwen Coal Project 
 AIEIS for the Byerwen Coal Project 

 

  Page 15-36 
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 Issue Number 15.28 15.28

Issue Details  

pg 17-12 (also App18 s4.4 pg 17) States that: There are no known unregistered bores within the search 
area.  

There are no details behind the basis of this statement 

Submitter Recommendations / Suggested Mitigation  

The proponent  should provide a basis for the statement e.g. through on-ground site inspections and 
discussions with landowners. 

Response 

EIS Chapter 17, Section 17.4.3.3 states ‘there are no unregistered bores within the search area’; the 
proponent acknowledges that no evidence was provided in the EIS to support this statement. 

The basis for this statement was the regular and ongoing engagement between the proponent and 
landholders, and extensive on the ground knowledge of the project area. This is particularly the case 
with day to day interaction and onsite knowledge associated with drilling and exploration programs, 
installation of access tracks, fire management and access interactions. 

The assessment of groundwater values for groundwater users was based on the Department of Natural 
Resources and Mines (DNRM) registered bore database, unofficial discussions with landholders and on 
site knowledge. 

However to more completely ensure that all possible groundwater values are addressed and in response 
to this submission, the proponent has formally undertaken a landholder unregistered bore survey.  

Accordingly a documented survey was undertaken by the proponent involving direct discussion with 
landholder’s, station managers and landholder representatives to ascertain the presence of any bores 
not registered with DNRM. The proponent prepared a detailed survey to ascertain if an unregistered 
bore was present, and to collect information on the bores such as locations, depths, geology, yields, 
pumping details, usage and quality. 

The five properties that represent the majority of land underlying the project area, the properties where 
mining would commence and where the bulk of mining activities would occur, were surveyed. The 
results of this additional landowner survey and discussion confirmed that there were no unregistered 
bores within or adjacent the project area. 

 Issue Number 15.29 15.29

Issue Details  

Table 17-5 pg 17-12 (also Table 5 App 18): The table shows water quality for one private bore. Although 
the data presented is an accurate reproduction of old water analysis data stored in the DNRM 
groundwater database, it appears it may include inaccurate data. Typically the total dissolved ions and 
total dissolved solids figure in a water analysis is about 0.6 times the electrical conductivity. In this case 
the conductivity is 1550 and the TDS 14187 and the Total ions 19050, so it appears likely that the 
conductivity figure is inaccurate. 

Submitter Recommendations / Suggested Mitigation  

This table should be treated with caution with text noting this potential inaccuracy or the table removed 
altogether. 
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Response 

EIS Chapter 17, Section 17.4.3 and Appendix 18, Section 4.5 present groundwater quality for private 
groundwater facilities. As stated in both of these sections ‘The only available information on 
groundwater quality in private groundwater facilities is a groundwater chemical analysis from RN 25686 
from 1965’. This data was obtained from the DNRM groundwater database. 

EIS Chapter 17, Section 17.4.3 and Appendix 18, Section 4.5 should be taken to include the following 
caveat regarding this water quality data: 

It should be noted that due to the data being from sampling and analyses undertaken 48 years 
ago (1965), and in the absence of any information on the methodology of sample collection or 
analysis, this data should be considered indicative and should be relied upon as such. 

This caveat has been included in Section 7.1.5 of the revised Environmental Management Plan, provided 
as Appendix 1 to this report.  

 Issue Number 15.30 15.30

Issue Details  

pg 17-15 (also app18 pg 28) States: The Tertiary sand aquifer at the base of the basalt is lensoid and 
discontinuous but locally high yielding. This aquifer is not used for stock water probably due to the 
random nature of occurrence of the basal sands, with landholders tending to rely more heavily on dams 
and piped water. Any aquifers in this formation would be confined.  

This statement about the extent of the basal tertiary sands appears to be based on two bores (BY073 & 
BYGW07A) in a similar location. From data from nearby Roadtek bores (RN’s 125977, 125974 125972, 
125978) the sands extend for at least 2km (1km to the north and south of BYGW07A). The data from the 
roadtek bores does not appear to have been considered. 

Do exploration bores provide any further data to the extent, or the discontinuation of this aquifer? 

Submitter Recommendations / Suggested Mitigation  

The proponent should map the known extent of the Tertiary Sands. 

Response 

EIS Chapter 17, Section 17.4.7.4 of the EIS states: 

The Tertiary sand aquifer at the base of the basalt is lensoid and discontinuous but locally high 
yielding. This aquifer is not used for stock water probably due to the random nature of 
occurrence of the basal sands, with landholders tending to rely more heavily on dams and piped 
water. Any aquifers in this formation would be confined. 

The justification for stating that landholders rely more heavily on dams and piped water is addressed in 
detail in the response provided for Issue Number 15.31, which concluded that based on regular and 
ongoing engagement between the proponent and landholders, extensive on the ground knowledge of 
the project, the DNRM registered bore database, unofficial discussions with landholders, on site 
knowledge, and a formal landholder bore survey, groundwater is not a major water source in the area. 

The proponent refers to the response to Issue Number 15.22 which required more detailed geological 
cross-sections of the operational project areas to be created. As such the proponent has specifically 
provided geological cross sectional data for the project areas intended for ground disturbance. In 
creating these more detailed cross sections from source exploration data, Tertiary material was noted as 
being predominantly comprised of basalt and claystone.  
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The proponent refers to the response to Issue Number 15.23 which demonstrated clearly that there is 
no fixed relationship between the groundwater level elevation and the order of accumulation of the 
coal measure formations, or between the coal seams and other lithologies including the Tertiary. As 
such, the data confirms the findings of the EIS in that there is a lack of hydraulic connection between 
hydrostratigraphic units across the project area.  

The proponent notes Figure 17.1 of EIS Chapter 17 provides a map of the project area and surrounds, 
showing surficial geology, including areas of Tertiary sands, which are not noted as being extensive 
across and surrounding the project area. The source map is referenced below: 

Department of Employment, Economic Development and Innovation 

Queensland Geological Map Data 

Raster Data 

Scanned images of 1:250 000 sheet areas 

In response to this submission the proponent has also prepared a figure showing where Tertiary sands 
were noted (provided in the Selected Bored (Tertiary Sands) figure below). Shown are the exploration 
holes from Table 6, Table 7 and Table 8 of Appendix 18 of the EIS, with holes where Tertiary sands were 
observed, highlighted in red. Holes with Tertiary sands have been identified based on occurrence of 
sands at >30 mbgl. This approach is suitable for indicative assessment purposes, as the occurrence of 
sands at shallower depths are considered to be surficial sand deposits associated with potential old 
channel areas. 

The Selected Bored (Tertiary Sands) figure shows no Tertiary sands observed in North Pit, South Pit 1 or 
South Pit 2. Notably no Tertiary sands are observed in West Pit 1 or West Pit 2 where mining will 
commence. 

It is acknowledged that the data from the Roadtek bores were not captured during the groundwater 
information search undertaken for the preparation of the EIS; however the Selected Bored (Tertiary 
Sands) figure provided below figure prepared below shows Tertiary sands identified in the areas of the 
Roadtek bores. 

As such the proponent does consider that the collective information available is adequate and confirms 
that any Tertiary sand aquifers would be lensoid and discontinuous. 
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 Issue Number 15.31 15.31

Issue Details  

pg 17-15 States: with landholders tending to rely more heavily on dams and piped water.  

A knowledge of the use of groundwater in this area is critical to the understanding of impacts. There are 
no details behind the basis of this statement above, that landholders do not rely on groundwater. This 
needs clarification on the ground. 

Submitter Recommendations / Suggested Mitigation  

The proponent should include any sources of information e.g. landholder discussions, that will provide 
clarity as to the existing use of groundwater in the area. 

Response 

EIS Chapter 17, Section 17.4.7.4 states: 

The Tertiary sand aquifer at the base of the basalt is lensoid and discontinuous but locally high 
yielding. This aquifer is not used for stock water probably due to the random nature of 
occurrence of the basal sands, with landholders tending to rely more heavily on dams and piped 
water. Any aquifers in this formation would be confined. 

The statement that ‘landholders tending to rely more heavily on dams and piped water’, is based on the 
findings of the EIS groundwater assessment provided in EIS Chapter 17, which showed that groundwater 
values did not include active extraction by landholders for domestic, agricultural or livestock purposes. 

This finding considered groundwater yields, water quality, the location and type of registered bores, and 
the lack of unregistered bores.  

Importantly however this finding was stated in consideration of regular and ongoing engagement 
between the proponent and landholders, and extensive on the ground knowledge of the project area. 
This is particularly the case with day to day interaction and onsite knowledge associated with drilling 
and exploration programs, installation of access tracks, fire management and access interactions. 

The assessment of groundwater values for groundwater users was based on the Department of Natural 
Resources and Mines (DNRM) registered bore database, unofficial discussions with landholders and on 
site knowledge. However to more completely ensure that all possible groundwater values are addressed 
and in response to this submission, the proponent has formally undertaken a landholder unregistered 
bore survey (as per response to Issue Number 15.28).  

Accordingly a documented survey was undertaken by the proponent involving direct discussion with 
landholder’s, station managers and landholder representatives to ascertain the presence of any bores 
not registered with DNRM. The proponent prepared a detailed survey to ascertain if an unregistered 
bore was present, and to collect information on the bores such as locations, depths, geology, yields, 
pumping details, usage and quality. 

The results of this additional landowner survey and discussion confirmed that there are no unregistered 
bores within or adjacent the project area and as such the findings of the EIS that groundwater is not a 
primary source of water for landholders with properties underlying the project area, is considered 
appropriate. 

 Issue Number 15.32 15.32

Issue Details  

Pg 17-16 (Also App18  s5.2). Table 17-7 characterises the aquifer units with description of water quality. 
Do the general descriptions of ‘Brackish’, ‘Poor’, ‘Very Poor’ correspond with any ranges? 
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Submitter Recommendations / Suggested Mitigation  

The proponent should include ranges of groundwater quality corresponding to the descriptions used. 

Response 

EIS Chapter 17, Table 17-7 characterises the groundwater quality of aquifer units using a scale of quality 
classifications adapted from the Australian Water Resources Council ‘Guidelines for the Preparation of 
Hydrogeological Maps’ (AWRC, 198824).  

The table below provides the description classifications with the associated groundwater quality ranges 
as per the AWRC guidelines. 

Groundwater Salinity Classification  

Salinity (mg/L TDS) Electrical Conductivity (EC) 
(µS/cm at 25oC) 

Description 

<500 <769 Fresh 

500-1000 769-1538 Fresh 

1000-1500 1538-2308 Fresh 

1500-3000 2308-4615 Brackish 

3000-7000 4615-10769 Saline or poor 

7000-14000 10769-21538 Saline or poor 

>14000 >21538 Saline to hypersaline or very poor 

 Issue Number 15.33 15.33

Issue Details  

pg 17-18 (also App 18 pg 30) Both the SWLs and thickness of aquifers show wide ranges, reinforcing that 
there is little hydraulic continuity in the aquifers beneath the project area. If the Tertiary and Permian 
aquifers were in hydraulic connection, a relatively uniform depth SWL would be expected.  

As discussed in previous comments, a common datum should be used, for ease of comparison of water 
levels.   

Submitter Recommendations / Suggested Mitigation  

The proponent should include AHD levels when presenting Standing Water Level data throughout the 
report. 

Response 

The proponent agrees with the following statement made in the submission:  

Both the SWLs and thickness of aquifers show wide ranges, reinforcing that there is little 
hydraulic continuity in the aquifers beneath the project area. If the Tertiary and Permian 
aquifers were in hydraulic connection, a relatively uniform depth SWL would be expected’. 

                                                           
24

 Australian Water Resources Council, 1988. Guidelines for the Preparation of Hydrogeological Maps. Department of Primary 
Industries and Energy, Australian Water Resources Council, Water Management Series No 13. 
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The Byerwen Groundwater Bore Standing Water Level to AHD of Key Formations graph provided below 
shows the groundwater elevation monitoring data for dedicated project monitoring bores representing 
each formation and key lithologies, plotted to Australian Height Datum (AHD).  

For bores BYGW07A, BYGW07B and BYGW09, both the constant logger and manual dipping data is 
presented. The following notes are made in relation to the presentation of data presented in the 
Byerwen Groundwater Bore Standing Water Level to AHD of Key Formations graph provided below:  

 groundwater logger data matches well with manual dipping results;  

 for bores BYGW09 and BYGW7A – the logger batteries became flat from May 2013 to August 2013, 

however manual dipping during this period confirmed the continuity of levels; and  

 for bores BYGW07A (tertiary sands below basalt) and BYGW07B (basalt), the water level data is 

similar and as such when both bores are presented on the same graph the data is overlain.   

Results confirm the submission statement that as there is not uniformity in Standing Water Level (SWL) 
elevations, there is little hydraulic conductivity. 

The proponent will, in any subsequent groundwater documents, relate elevations to AHD. 
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 Issue Number 15.34 15.34

Issue Details  

pg 17-18 

The groundwater levels observed in exploration bores and monitoring bores are well below ground level 
indicating it is unlikely that the wetlands are connected to groundwater. However no shallow holes have 
been drilled adjacent wetland sites to investigate strata and any potential shallow groundwater 
conditions. 

Submitter Recommendations / Suggested Mitigation  

The proponent should drill shallow bore holes adjacent to wetland areas to demonstrate a confined 
(clay base) and lack of groundwater connection. 

Response 

The proponent notes and is in full agreement with the DNRM submission statement that ‘The 
groundwater levels observed in exploration bores and monitoring bores are well below ground level 
indicating it is unlikely that the wetlands are connected to groundwater’. 

Based on discussions between the proponent and DNRM, a shallow borehole has been installed 
adjacent the palustrine wetland intersected by the western boundary of the project area. The geological 
information from the bore has been included as part of the revised cross section for West Pit 1 North, 
provided in the West Pit 1 North Geological Cross Section figure below, and demonstrates geological 
impediments to hydraulic connection between the Suttor River/palustrine wetland and the mining 
activities.  

Additionally as discussed with DNRM, this bore will be converted into a groundwater monitoring bore 
targeting the tertiary material and will be established a minimum of twelve months prior to dewatering 
activities in the area, to ensure a full year of baseline data incorporating any seasonal fluctuations is 
available.
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 Issue Number 15.35 15.35

Issue Details  

pg 17-25 (also s8.0 App18): States   

Inflows from Zone 2 (Pit Floor) were not assessed as the majority of the groundwater inflow to the pits 
will occur within Zone 1 during pit development.  

Justification should be provided for this statement, as the pit floor could be the sandstone within the 
Permian, which has been identified as having possibly higher permeability. The pit floor is also at varying 
depths in each pit allowing for potentially higher permeability in some pit floors than others. 

It is considered that information on the likely contribution from zone 2 for separate pits should have 
been calculated before deciding to dismiss the contribution from this zone. 

Submitter Recommendations / Suggested Mitigation  

The proponent should provide a basis for discounting inflows from the pit floor (zone 2). 

Response 

The table below is a distillation of data presented in Chapter 7 of the EIS and cross sections presented in 
Chapter 13 of the EIS (revised in response to Issue Number 15.39). 

Geology of Mining Pits 

Open Pit Geology 

South Pit 1 Moranbah coal measures – basal seam in proximity to underlying Exmoor 

South Pit 2 Moranbah coal measures – basal seam in proximity to underlying Exmoor 

East Pit 1 Rangal coal measures 

East Pit 2 Rangal coal measures 

West Pit 1 Moranbah coal measures – basal seam in proximity to underlying Exmoor 

West Pit 2 Moranbah coal measures – basal seam in proximity to underlying Exmoor 

West Pit 3 Moranbah coal measures – basal seam in proximity to underlying Exmoor 

North Pit Moranbah coal measures  

 

As can be seen in the above table, five pits will have basal pit floor hydrogeological characteristics 
representative of the Exmoor formation (South Pit 1 and 2 and West Pits 1, 2 and 3), two pits will have 
basal pit floor hydrogeological characteristics representative of the Rangal Coal Measures (East Pits 1 
and 2) and one pit will have basal pit floor hydrogeological characteristics representative of the 
Moranbah Coal Measures (North Pit). 

As stated in response to Issue Number 15.94 which requested clarification of the geology in the North 
Pit, through its majority ownership by QCoal, who also owns the majority of the nearby Sonoma mining 
operation, the proponent is majority owned by the most experienced miner of Bowen Basin intruded 
coal seams (being the North Pit target seams). This expertise has been utilised in the evaluation of the 
Byerwen Coal Project. Sonoma is located approximately 60 km north of the Byerwen Coal Project and is 
currently mining coal from the Moranbah Coal Measures, with its pit floor currently within the 
Moranbah Coal Measures.  

The proponent notes that the adjacent Newlands mine, while closer in proximity to the project than 
Sonoma, targets the Rangal Coal Measures. As such the proponent’s Sonoma operation is considered a 
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highly suitable analogue for comparable data use in assessing the potential for pit floor inflow in the 
project’s North Pit.  

Experience at the Sonoma Mine has shown since commencement in 2007, that there has been and is 
little measureable inflow into pits from the pit floor. As such pit inflows in the North Pit have been 
considered negligible with respect to water management. 

The proponent does not have a current analogous operation in either the Exmoor or Rangal Coal 
Measures, from which to draw direct relevant data. As such in order to assess the potential for pit floor 
inflows where the hydrogeology of the base is most influenced by Rangal or Exmoor Coal Measures 
(South East and West Pits), the proponent used measured permeabilities from project bores across the 
project area, which are screened in those geologies. 

Table 17.6 in Chapter 17 of the EIS presents air lift yields (ALY) and permeabilities measures from bores 
screened in the various geologies across the project.  

For the Rangal permeabilities it is noted that there is up to a 2-order of magnitude difference between 
measured values, from various bores screened in the Rangal Coal Measures (BYGW01, BYGW06 and 
BYGW10). As such the permeability range was selected based on proximity of bores to the East Pit 
complex: 

 BWYG01 is approximately 18 km from the closest point of the East Pit complex; 

 BYGW10 is approximately 23 km from the closets point of the East Pit; and 

 BYGW06 is approximately 1 km from the closest point of East pit. 

Therefore the permeability calculated from BYGW06 is considered most suitable to represent the Rangal 
Coal measures targeted by the East Pits. 

The below summation presents the permeabilities for the Rangal and Exmoor Coal Measures (based on 
measured bore data). Values are presented to a higher level of precision for the Exmoor than is given in 
Table 17.6 to enable discussion and are considered to be low permeabilities: 

 Rangal: 0.0009 m/d (BYGW06)  

 Exmoor: 0.000037 m/d (BYGW05) 

Figure 5.1 from Appendix 11 to the EIS is reproduced in the Monthly Average Rainfall and Evaporation 
figure provided below and presents the data discussed in Section 5.2 of Appendix 11 to the EIS, which 
states that the climate data used for water balance modelling is based on 123 years of patched-point 
daily data sourced from the DataDrill database data point over the Byerwen mining lease.  



 Byerwen Coal Project 
 AIEIS for the Byerwen Coal Project 

 

  Page 15-49 

 

Monthly Average Rainfall and Evaporation 

The Monthly Average Rainfall and Evaporation figure above shows a constant net evaporation for the 
Byerwen Lease throughout the year ranging from 2.2 mm/day in June to 6.2 mm/day in October.  

EIS Chapter 8, Section 8.4.1 describes the pit groundwater inflows for each pit. Pit inflows adopted in 
the EIS did not account for any loss by evaporation, as the loss for evaporation of inflow was accounted 
for in the water balance modelling of mine affected water dams, were pit inflows will be pumped. 

The below table provides the permeabilities (adapted from data presented in EIS Chapter 17) adopted 
for pit floors with Rangal and Exmoor dominated hydrogeology. 

Pit Floor Permeabilities 

Open Pit 

Pit floor representative permeabilities 

m/day mm/day 

South Pit 1 0.000037 0.037 

South Pit 2 0.000037 0.037 

East Pit 1 0.0009 0.9 

East Pit 2 0.0009 0.9 

West Pit 1 0.000037 0.037 

West Pit 2 0.000037 0.037 

West Pit 3 0.000037 0.037 

 

Assuming a highly conservative worst case scenario of the minimum evaporative rate for the entire year 
of 2.2 mm/day, there is still at least an order of magnitude more evaporation rate than pit 
permeabilities for all pits.  

Therefore, for all pits based on direct operational data and experience as well as measured 
hydrogeological and climatic data, the pit floor inflows were considered negligible for all pits. 
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 Issue Number 15.36 15.36

Issue Details  

Pg 17-25 (also App18 s8.1) 

1. It is noted that the permeability values for the Tertiary Sand below the Basalt was not included in 
calculating the mean for the purposes of assessment.  

It is assumed that it is not used as These are regarded as being the exception rather than the rule (pg17-
25).  

However it is noted that the tertiary sands are also present in Roadtek bores drilled about 1 km to the 
north of BYGW07A, and 1 km to the south west. The location of the southern roadtek bores would be 
relatively close to the northern edge of the proposed western Pit. It is therefore possible that the 
Western Pit may intersect this high yielding aquifer.  

More discussion is required as to the likely impacts to both mine inflow (short and longer term) and 
impacts to the aquifer of mining intersecting the Tertiary sand aquifer. 

2. There appears to be inconsistency with first a statement as follows: 

For the purposes of this assessment the geometric mean of the values for BYGW03, BYGW04, BYGW05, 
BYGW06 and BYGW08 (2.45 x 10-8 m/s) was used for inflow estimation to the South and East Pits and 
the geometric mean of the values for BYGW02, BYGW03 and BYGW08 (7.81 x 10-7 m/s) was used for 
inflow estimation to the West Pits. 

And then on page 17-27 a statement: 

It is considered that the low permeability case is more pertinent to the East, West and South Pits 

There is no discussion of how the hydraulic conductivity applied to the west pits changed from 7.81 x 
10-7 m/s to 2.45 x 10-8 m/s 

Submitter Recommendations / Suggested Mitigation  

The proponent should provide discussion and analysis of the potential of the Western Pit intersecting 
the higher yielding Tertiary Sands and likely impacts on inflows and impacts to the aquifer. 

The proponent should provide a brief discussion on reasoning behind the adoption of the hydraulic 
conductivity for the West Pit. 

Response 

The proponent refers to the following responses provided in this report: 

 Issue Number 15.22 which required more detailed geological cross-sections of the operational 

project areas to be created. As such the proponent has specifically provided geological cross 

sectional data for the project areas intended for ground disturbance. In creating these more 

detailed cross sections from source exploration data, Tertiary material was noted as being 

predominantly comprised of basalt and claystone. 

 Issue Number 15.23 which demonstrated clearly that there is no fixed relationship between the 

groundwater level elevation and the order of accumulation of the coal measure formations, or 

between the coal seams and other lithologies including the Tertiary. As such, the data confirms the 

findings of the EIS in that there is a lack of hydraulic connection between hydrostratigraphic units 

across the project area. 

 Issue Number 15.31 which concluded that based on regular and ongoing engagement between the 

proponent and landholders, extensive on the ground knowledge of the project, the DNRM 
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registered bore database, unofficial discussions with landholders, on site knowledge, and a formal 

landholder bore survey, groundwater is not a major water source in the area. 

 Importantly the proponent notes the response to Issue Number 15.26 which provided an update to 

Table 4 of Appendix 18 to the EIS and showed no registered private landholder bores are targeting 

Tertiary sands. In addition the response provided to Issues 15.28 and Issue Number 15.31, which 

required landholder surveys for groundwater use, indicated no unregistered bores by any 

landholder. 

In addition the proponent specifically refers to Issue Number 15.30 which provides discussion on the 
Tertiary sands across the project and provides a figure of Tertiary sands for exploration bores. The figure 
shows that no tertiary sands were intersected in West Pit 1 or West Pit 2, where mining will commence. 

As such it can be said that: 

 there is minimal Tertiary sand occurrences in West Pit 1 and West Pit 2 

 no landholder in the Byerwen Coal Project area has a bore which targets tertiary sand groundwater 

 Tertiary sands are lensoid and discontinues and have no hydraulic connection with other litholgies 

or between the lensoid occurrences. 

With regard to the adoption of specific hydraulic conductivities for Tertiary sands, Table 6 of Appendix 
18 to the EIS (which was revised with additional detail in response to Issue Number 15.40), provides 
information on standing water level and airlift yield of the coal exploration bores that intercepted the 
basalt and the Tertiary sand below the basalt.  

The ranges in ALY in the dedicated groundwater monitoring bores and in the coal measure exploration 
bores were noted as being comparable and as such the adoption of calculated hydraulic conductivity 
from values for the groundwater bores is considered suitably representative of the respective 
lithologies. 

For the West Pit Complex bore BYGW02 (Permian coal), BYGW03 (Permian sandstone) and BYGW08 
(Tertiary basalt) were selected as the closest bores screened in relevant representative geology as they 
will be intersected by the West Pit complex (refer also to Issue Number 15.22 which shows detailed 
cross sections including for the West Pit complex). As is seen the West Pits intersect Tertiary Basalt and 
Permian Coal Measures (sandstone and coal seams); as such it is more representative to consider all 
intersected geologies in aggregate when modelling pit inflows. 

Consideration of Tertiary sands in West Pit 1 was excluded for the reasons stated above, in that any 
groundwater would be lensoid, and the occurrences are seen to be discontinuous and sporadic.  

As such the geometric mean of BYGW02, BYGW03 and BYGW08 (7.81 x 10-7 m/s) was considered 
appropriate as an input aggregate permeability for West Pit inflow modelling, the results of which are 
also considered suitable for the purposes of mine planning, water management and impact assessment. 

The same approach using appropriate spatial and geological selection of bores was adopted for the 
South and East Pit complexes (BYGW03, BYGW04, BYGW05, BYGW06 and BYGW08) which returned a 
geometric mean of 2.45 x 10-8 m/s.  

The South, East and West Pit complexes are in close proximity to each other, and all intersect Tertiary 
basalt and Permian coal measures, as such the adoption of a single permeability for these pits for the 
purposes of pit inflow modelling was considered appropriate. 

The selection of the lower permeability (2.45 x 10-8 m/s) was considered suitable as an input into the 
hydrogeological model for pit inflow modelling, using the Marinelli and Niccoli modelling methodology. 
As this model uses some parameters which are either conservative assumptions or are the output of 
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conservative calculations based on measured data (such as the measured permeabilities themselves), 
there is a necessity as with all models to avoid excessive compounding conservatism, to prevent final 
modelling outputs which are gross overestimates. 

Importantly however the selection of 2.45 x 10-8 m/s, was made in consideration of the fact that while 
the model assumes baseline states SWL, with time these levels drop and the pit inflow rates will 
proportionately reduce. The proponent refers to the revised maximum extent of groundwater 
drawdown, presented in response to Issue Number 15.37 and the map provided therein. As can be seen 
the modelled drawdown shows drawdown from East, South and West Pits overlapping in the central 
project area, between the pits. This will result in reduced pit inflows in each pit complex, through those 
inward facing pit walls. To account for this affect in assuming an aggregate permeability, the proponent 
adopted 2.45 x 10-8 m/s. 

 Issue Number 15.37 15.37

Issue Details  

Figure 17-11 pg 17-30 (also Figure 12 App 18). There are deficiencies in the presentation of groundwater 
drawdown levels.  

1. Clarification is needed as to how the estimated maximum drawdown extent was determined for 
South Pit 1. It appears the focus is on the location of the deepest bench which is on the eastern edge of 
the pit. The effects of dewatering the rest of the pit to the west appear to have not been included. It 
would be expected that some lesser drawdown impacts to the west of the pit will occur. This will be 
relevant in assessing potential impacts on the Suttor River despite the conceptualisation of no 
connection between the river and the aquifers. It is noted that the modelling does not appear to have a 
capacity to assess impacts over time as new pits come into production. 

Perhaps the drawdown impacts predicted for South Pit 1 could be determined by calculating impacts 
from the western portion of the pit, the central portion of the pit and the eastern portion of the pit and 
then adding the impacts from all three. 

 2. The figure only shows drawdown extent for the Southern Pit. It is accepted that a conservative 
assumption has been adopted where the drawdown for the deepest pit has been determined and then 
adopted for all pits, but for completeness the calculations should be carried out for all pits and added 
together where there is overlap of impacts between pits. 

Submitter Recommendations / Suggested Mitigation  

The proponent should carry out additional work which would see the drawdown extent of South Pit 1 
revised and the impacts of all pits assessed. 

Response 

EIS Chapter 17, Section 17.51 of the EIS describes the use of the Marinelli and Nicoli method of 
hydrogeological modelling to model drawdown. The results indicate a maximum drawdown of 2.3 km 
from the eastern (and deepest point) of South Pit 1. That figure was then used to assess any 
groundwater values within 2.3 km of any pit to provide a conservative approach to groundwater impact 
assessment.  

This submission recommends additional modelling to determine the drawdown extents of all pits (not 
just South Pit 1) and to specifically consider the characteristics of each pit, rather than assume a single 
bench depth. 

As such the proponent has undertaken additional hydrogeological modelling using the Marinelli and 
Niccoli method, to model drawdown extents for each pit and considered varying pit bench depths as 
they progress from west to east, over the life of each pit. 
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The proponent refers to the response to Issue Number 15.50 where revised detailed geological cross 
sections have been provided. The cross sections show that mining commences on the eastern extent of 
the pits and progress west, following the dip of the coal seams. As such pits will be shallow in the west 
and deeper in the east (an example is West Pit 1 South and South Pit which shows shallow mining in the 
west and deeper mining in the east).  

The results have been provided in a revised Groundwater Drawdown Maximum Extent figure below 
which shows the modelled drawdown extents for each pit. It is further noted (as shown on the 
Groundwater Drawdown Maximum Extent figure) that for some pits the time between commencement 
of shallow mining in the east, followed by progressive backfilling as mining continues west, to the 
western extent can be in excess of 30 years (as for South Pit 1). As a result the Groundwater Drawdown 
Maximum Extent figure provided below conservatively shows all pits open at once at maximum extent 
without progressive backfilling. 

As is shown on the Groundwater Drawdown Maximum Extent figure the revision of drawdowns specific 
to pit depths and spatial extents, indicates that drawdown does not encroach on the Suttor River and is 
not closer than 650 m at any one extent. 

As expected for pits where there is a pronounced difference in bench depths from west to east, the 
modelled drawdown is proportionate. 

It is noted that the drawdown extents: 

 do not encroach on any private groundwater bore 

 don’t not go under the Suttor River at any point, with the closest point being 650 m away 

 do not go under the Palustrine wetland. 
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 Issue Number 15.38 15.38

Issue Details  

pg 17-31 (also App 18 s 9.1 pg 55-56) 

The EIS has a number of statements relating to the lack of information in relation to surrounding private 
bores: RNs 100092 and 10274 are located about 5km to the east of the proposed East Pits of the 
Byerwen project. Their use status is not known. They were formerly mineral exploration bores. They are 
also located very close to each other and would likely interfere with each other when pumping 
simultaneously, if they are equipped. and further (App 18 Section 9.1 pg 56)  There is in generally very 
sparse information available for those bores; and further recommends:  

RNs 25633, 25638, 25686, 60458, 60459, 100092 and 100274 should be measured for their 
groundwater level and groundwater quality before mining at Byerwen commences to establish their 
groundwater status at that time. It would be prudent to obtain quarterly measurements of groundwater 
level and groundwater quality in these bores for twelve months after nearby mining commences to 
assess whether the groundwater in these private groundwater facilities is impacted.  It is noted that this 
is also in App 8 Commitments No 163 pg1-17.  

The EIS identifies a lack of data in some areas, however postpones the gathering of data until mining 
commences. 

Submitter Recommendations / Suggested Mitigation  

The proponent must gather data on surrounding private bores to provide information into the EIS 
process. Data collected should include details such as water level, water quality, pump yields, whether 
the bore is equipped, and uses of the bore.  

Discussions need to be undertaken with landowners of surrounding and overlying properties as to 
accuracy of bore locations and uses. 

[See also comments in Commitments] 

Response 

The proponent refers to Issue Number 15.25, in which it was recommended QDEX reports 24893 and 
30482 were reviewed, to source additional information in relation to registered bores RN100092 and 
RN100274.  

A specific review of private groundwater bores RN 100092 and RN 100274 using additional information 
from the QDEX reports obtained in response to Issue Number 15.26, indicates that both wells were 
stratigraphic test wells for methane drainage tests and not exploration holes converted into 
groundwater bores. Furthermore the review specifically indicated RN 100092 was plugged and 
abandoned. As such RN 100092 and RN 100274 are no longer considered private groundwater bores. 

The proponent refers to Issue Number 15.28 and Issue Number 15.31, in response to which the 
proponent undertook formalised landholder bore surveys. The five properties that represent the 
majority of land underlying the project area, the properties where mining would commence and where 
the bulk of mining activities would occur, were surveyed. The results of this additional landowner survey 
and discussion confirmed that there were no unregistered bores. 

As such the proponent can confirm that RNs 25633, 25638, 25686, 60458, 60459 are the only private 
groundwater bores within the study area. Information on these bores is presented in response to Issue 
Number 15.26 which presents relevant additional data sourced from QDEX on these bores, including 
locations, depths discharge rates, aquifer formations and the presence of known pumping equipment. 

In response to Issue number 15.37, a review and subsequent revision of the maximum extent of 
modelled groundwater drawdown was undertaken for each pit and considered varying pit bench depths 
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as they progress from west to east, over the life of each pit. This provides a more specific and accurate 
representation of drawdown as requested by DNRM. Based on the revised drawdown extents it can be 
seen that no private groundwater bores are within expected drawdown impact extents; however data 
collection for baseline monitoring has been proposed and is discussed in more detail in response to 
Issue Number 15.48. 

 Issue Number 15.39 15.39

Issue Details  

Pg 11 states that No large-scale regional faults have been mapped in the Byerwen area but once again 
these may be obscured by Tertiary and Quaternary cover. Small-scale local faulting is common causing 
vertical and lateral disruption of the coal seams. 

This statement appears to be correct based on information provided. However it is noted that the cross 
sections in Chapter 13 Geology pg13-6 to 13-8 show geological structures which run through the 
Permian and end under the tertiary. These structures may be potential sources of water movement.  It 
would be of assistance to see where these faults occur in a topographical sense, to see whether they 
underlie streams for example. The report should indentify any exploration bores drilled through these 
structures that experience a relative increase in yield. There appears to be no reference to these 
structures in the groundwater report and what the anticipated effect on groundwater impacts may be. 

Submitter Recommendations / Suggested Mitigation  

The proponent should address the existence of the faults identified in chapter 13 and provide a 
discussion on how these structure may impact on mine dewatering volumes and drawdown impacts. 

Response 

EIS Chapter 17, Section 17.4.1 states:  

No large-scale regional faults have been mapped in the project area however these may be 
obscured by Tertiary and Quaternary cover. Small-scale local faulting is common causing vertical 
and lateral disruption of the coal seams. 

Geological cross sections of coal seams to be mined as part of the project are shown in Figure 13-3, 
Figure 13-4 and Figure 13-5 of EIS Chapter 13. These cross sections have been revised as part of 
additional information presented in response to other DNRM submissions and are provided below for 
the following:  

 North Pit 1 

 West Pit 2 and 2 

 West Pit 1 North 

 West Pit 1 South 

 South Pit 1 

 South Pit 2 

 East Pit 2 

The revised cross sections provide more geological detail.  

A Geological Cross Sections Alignment figure which show alignments of cross sections in relation to 
topography and the mine plan is also provided below. 

The updated cross sections include additional geological information and show that faulting does not 
extend to the surface through the Tertiary and Quaternary cover. 
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The EIS states on several occasions within EIS Chapter 17 (see Section 17.4.6) and Appendix 18 to the 
EIS, that fracture porosity would be the dominant mechanism for groundwater storage and flow in the 
sandstone. This assertion is also evidenced by the noted variations in calculated hydraulic conductivity, 
which explain the wide variations in air lift yield (ALY) obtained by both the groundwater monitoring 
bores and the mineral exploration bores.  

Groundwater flow through fractures and/or faults is expected to be the primary inflow mechanism to 
the open pits, and therefore the mechanism for any associated drawdown. This is commonly observed 
in open pits in other coal mines throughout the Bowen Basin.  

When considered in aggregate over the broader hydrostratigraphic unit and over the life of mining 
operations in each pit, the adopted modelling method intentionally assumes a conservative 
representation of the hydrogeology, in relation to the hydrostratigraphic units where inflows would be 
expected to occur. Specifically the modelled aggregate inflows across a hydrostratigraphic unit 
encompass fracture/faulting inflow into the pits. 

As such the modelling of groundwater inflows into pits and the associated potential drawdown extents, 
considers aggregate pit inflows across hydrostratigraphic units and therefore provides conservative 
modelled values, to enable groundwater impact assessment and conservative water balance modelling 
to be undertaken. As such the modelled inflows and drawdown values presented in the EIS are 
considered appropriate for the purposes of planning and impact assessment; however additional more 
specific drawdown modelling was undertaken in response to Issue Number 15.37 with revised data 
presented as a figure therein. The revision to drawdown extents has reduced the overall potential 
impact zone for groundwater drawdown extents. 
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  Issue Number 15.40 15.40

Issue Details  

Table 6, Table 7 and Table 8 pg 19-21: List groundwater information from exploration bores.  

As discussed previously, it would provide clarity to also tabulate SWL in AHD for comparison as well as 
mapping the locations. 

Submitter Recommendations / Suggested Mitigation  

The proponent should provide maps showing the locations of the exploration bores quoted and SWL in 
AHD of all the exploration bores for which data is presented. 

Response 

Table 6, Table 7 and Table 8 of Appendix 18 to the EIShave been updated to include the SWL in mAHD 
and are included below.  

The proponent notes that the SWL values recorded in the exploration holes in the tables below 
represent the SWL in open exploration holes and therefore an aggregate of SWL across all lithologies 
penetrated by that hole, not a specific lithology. Hence exploration bore SWL’s are indicative values. For 
specific groundwater elevation data groundwater bores are screened discretely within a targeted 
lithology, to the isolation of other lithologies. 

As such, for groundwater elevation information, the proponent refers to the response to Issue Number 
15.23, where groundwater elevation monitoring data for selected dedicated project monitoring bores 
representing each formation and key lithologies was plotted to mAHD and a discussion on clarifying 
groundwater levels is provided. The information provided shows there is no fixed relationship between 
the groundwater level elevation and the order of accumulation of the coal measure formations, or 
between the coal seams and other lithologies including the Tertiary. As such, the data confirms the 
findings of the EIS in that there is a lack of hydraulic connection between hydrostratigraphic.  

A Drill Sites figure has been prepared and is provided below showing the location of all boreholes 
included within the tables below. 

Groundwater Information from Basalt and Basalt/Sand Exploration Bores 

Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY 
(L/s) Comments 

BY031 585549 7655623 290.071 205 85 30 260.07 BA     

BY032 585865 7655513 290.227 44 0 28 262.23 BA 2.5   

BY032R 585865 7655513 290.457 39   34 256.46 BA     

BY037 587672 7649196 314.104 109 112   314.10 BA     

BY041 586097 7656037 294.022 33   20 274.02 BA     

BY042 585688 7655857 286.432 63.5 24 27.5 258.93 BA     

BY050 587375 7647288 297.815 108 47 37 260.82 BA   Abandoned, 
high water 

flow 

BY057 588032 7647746 299.177 212 49 22.5 276.68 BA     

BY060 587164 7649650 328.729 182 144 55 273.73 BA     

BY062 586915 7650063 321.177 152 124 51 270.18 BA     

BY064 587545 7650779 332.394 236 133 98 234.39 BA     

BY066 587428 7644674 292.113 179 79 53.5 238.61 BA     

BY069 588265 7644711 297.547 263 132 36 261.55 BA     

BY071 587335 7658327 na 199 74 39 na BA     

BY072 587197 7656946 263.541 86     263.54 BA SA 100   

BY073 587136 7656973 263.415 265 97 68 195.42 BA SA 100   
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Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY 
(L/s) Comments 

BY074 586857 7656318 269.477 259 86 35.5 233.98 BA     

BY076C 587962 7643117 290.459 186 34 50 240.46 BA     

BY081 587570 7643679 289.754 180 91 82.5 207.25 BA 18.75   

BY082 587840 7643641 290.099 205 60 35 255.10 BA     

BY084 587649 7643116 289.406 180 96 70 219.41 BA 0.5   

BY085 587859 7643152 289.764 204 86 52 237.76 BA 0.38   

BY088 587373 7643586 289.88 102 0 51 238.88 BA 1.88   

BY090 587665 7642273 288.735 152 86 43 245.74 BA     

BY091 587340 7642138 287.143 116 97 70 217.14 BA     

BY096 587367 7642868 288.826 140 110 42 246.83 BA 12.5   

BY097 587664 7642880 290.334 176 85 41 249.33 BA     

BY100 587321 7643136 287.968 144 121 98 189.97 BA 12.5   

BY113 589068 7642564 293.825 141 0 46.5 247.33 BA     

BY116 589227 7642249 289.899 260 61 35.5 254.40 BA   Salty 

BY134 587317 7643386 288.271 134 111 22 266.27 BA 3.5   

BY135 586740 7643108 286.209 110 93 39 247.21 BA 0.63   

BY136 587231 7642632 289.805 128 101 82 207.81 BA 12.5   

BY137 587200 7642875 288.226 121 4 37 251.23 BA 1.25   

BY138 587190 7643118 287.679 146 127 65.6 222.08 BA 0.75   

BY174 588234 7643597 299.665 224 81 14 285.67 BA     

BY175 588505 7643554 301.736 266 81 38.5 263.24 BA 7.5   

BY176 588731 7643545 303.41 254 75 48.5 254.91 BA     

BY177 589065 7643518 304.347 272 90 35 269.35 BA     

BY178 588688 7643733 306.018 248 102 29.5 276.52 BA     

BY179 588090 7644304 295.872 210 125 30 265.87 BA     

BY184 591928 7646936 307.911 330 135 48 259.91 BA     

BY187 592020 7663127 252.813 306 54 22.5 230.31 BA     

BY191 588118 7643829 297.949 234 120 73 224.95 BA CO 
(GYMD) 

8.5   

BY192 587665 7644181 291.787 79 18 59 232.79 BA     

BY192R 587673 7644183 291.992 196 121 43 248.99 BA 1   

BY194 587398 7644995 292.655 180 85 49 243.66 BA     

BY200 588443 7643782 302.191 272 87 53.5 248.69 BA 3.75   

BY201 589170 7644266 315.262 272 123 37 278.26 BA     

BY202 588684 7644264 314.528 278 108 29.5 285.03 BA     

BY203 588747 7644718 302.777 134 - 63 239.78 BA 6.25   

BY204 588571 7645122 299.548 248 105 55 244.55 BA 12.5   

BY205 588367 7645476 297.555 188 84 30 267.56 BA     

BY206 588753 7646061 296.624 234 82 36.5 260.12 BA     

BY220 589157 7647823 302.136 293 81 39.5 262.64 BA     

BY227 587719 7648038 304.044 146 83 23.5 280.54 BA     

Groundwater Information from Coal Seam Exploration Bores 

Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY (L/s) Comments 

BY086 587897 7643354 289.145 204 60 33 256.15 CO (GYMD)   0.5   

BY087 588163 7643322 290.604 229 42 40 250.60 CO (GYMD) 
CO (GYLO)  

1.88   

BY089 587489 7643373 288.277 156 80 22.5 265.78 CO (GYLO) IN 
(GYLO78)  

0.88   

BY092 587944 7642258 286.737 175 75 80 206.74 CO (GYMD)       

BY093 588241 7642265 286.802 197 56 112 174.80 CO (GYMD)       

BY098 587646 7642636 290.849 170 104 44 246.85 CO (GYLO)   0.13   

BY101 588492 7643322 295.09 264 53.5 54 241.09 CO (GYMD) 
SS  

2.5   

BY102 588731 7643321 300.478 276 61 46 254.48 CO (PSEA)   0.63   
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Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY (L/s) Comments 

BY103 588260 7643101 292.284 234 48 38 254.28 CO (GYMD) 
CO (GYLO78)  

2.5   

BY105 588721 7643042 297.676 246 60 51 246.68 CO (PSEA) SS 
CO (GYLO) 

4.25   

BY106 588403 7642867 292.969 246 54 61.5 231.47 CO (PSEA) CO 
(GYMD) CO 

(GYLO) 

4.25   

BY115 588973 7642232 289.456 241 64 64 225.46 CO   0.63   

BY119 588513 7641606 290.502 174 50 45.5 245.00 CO (GYMD)   2.5   

BY122 588191 7642047 287.169 180 45 37 250.17 CO (GYMD)   1.5   

BY123 587941 7641675 286.407 135 54 35.5 250.91 CO (GYLO)   5   

BY124 588275 7641320 290.314 133 18 39.5 250.81 CO (GYMD) 
CO (GYLO)  

2.5   

BY125 588041 7641253 291.183 126 46 47 244.18 CO (GYLO)   8.75   

BY126 588184 7641713 287.179 159 30 36 251.18 CO (GYMD)   0.88   

BY127 588639 7642433 291.591 246 42 43.5 248.09 CO (GYMD) 
IN  

3   

BY128R 588110 7641849 286.613 163 80 35 251.61 CO (GYMD)   0.63   

BY139 588189 7639713 303.983 104 62 39.5 264.48 CO   0.19   

BY141 589150 7642819 296.824 264 90 40 256.82 CO (GYMD) 
XL  

4.88   

BY142 589129 7643016 298.593 264 84 32 266.59 CO (PSMR)   0.5   

BY145 588909 7643271 301.244 258 78 45.5 255.74 CO   0.63   

BY228 588423 7648699 333.071 297 115 51.5 281.57 CO (PSEA)   2.5   

Groundwater Information from Exploration Bores in Other Lithological Units 

Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY (L/s) Comments 

BY034 587767.5 7641088 291.91 104 72 71.5 220.41 SL     

BY035 588854 7650390 304.20 314 60 60 244.20 SS     

BY036 588415 7650358 299.71 222 48 33 266.71 CS 2.5   

BY038 587221 7649159 311.84 80 35 57.5 254.34 SS     

BY039 587397 7647874 301.34 120 48 44.5 256.84 BW     

BY040 585233 7655896 293.64 151 66 30 263.64 SA     

BY045 588171 7650049 302.19 236 37 43 259.19 SL     

BY046 588088 7649735 306.26 200 72 78 228.26 MS     

BY047 588128 7650493 297.67 230 40 49.5 248.17 SS     

BY048 587598 7650324 306.26 206 64 63.5 242.76 SL     

BY049 587643 7649693 321.35 242 122 108.
5 

212.85 IN     

BY051 587202 7647722 302.34 102 30 49.5 252.84 IN     

BY052 587763 7647275 296.08 162 31 46 250.08 MS     

BY053 587757 7647653 298.28 132 36 47.5 250.78 SS 0.13   

BY054 588278 7647227 295.95 157 34 46 249.95 SS     

BY055 588784 7647235 296.88 174 30 47.5 249.38 SS     

BY056 588457 7647535 297.63 234 48 14.5 283.13 CS     

BY058 588397 7647833 301.23 240 72 12 289.23 CS     

BY059 587818 7647094 294.82 180 66 35 259.82 BW     

BY061 587355 7649921 330.56 194 136.5 129 201.56 XM 3.75   

BY065 586938 7644770 290.01 107 71 28 262.01 CS     

BY067 587711 7644659 293.69 206 71 16.5 277.19 CS     

BY068 587990 7644693 295.85 236 100 40 255.85 CL     

BY070 587203 7655938 277.00 217 9.5 91 186.00 SL 0.38   

BY075 587770 7643150 289.53 144 36 29 260.53 CS     

BY077 588380.4 7641054 293.96 90 42 22 271.96 SS     

BY078 588670.9 7641106 294.56 156 42 31 263.56 SS     

BY078C 588680.5 7641118 294.45 162 72 72 222.45       
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Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY (L/s) Comments 

BY079 588204.1 7641901 287.00 164 48 45 242.00 SL     

BY080 587285.6 7643872 290.18 161 126 127 163.18 SS     

BY083 587664.3 7643359 288.60 180 66 55 233.60 CS CO (GYLO) 20   

BY083C 587676 7643353 288.60 102 72 39.5 249.10       

BY093C 588273.6 7642264 287.03 126 92 35 252.03       

BY094 588465.2 7642252 287.76 218 41 39.5 248.26 SS     

BY095 587376.6 7642624 290.14 140 117 117 173.14 SL     

BY097C 587675 7642875 290.38 102 83 18.5 271.88       

BY099 587917.8 7642551 290.56 188 92 41 249.56 SS 0.38   

BY104 588447.9 7643032 295.44 258 46 47 248.44 XM SS 2.5   

BY107 588600.4 7642796 294.12 258 48 29 265.12 SS SL CO 
(GYMD) 

5.25 Small supply 
only 

BY108 588967.2 7642015 288.90 228 42 43 245.90 SS 10   

BY109 588415.3 7642126 287.12 204 36 38 249.12 SS     

BY110 588238.8 7642562 289.52 199 57 98 191.52 SS     

BY111 588457.1 7642557 291.73 236 43 45 246.73 SL     

BY111C 588475.6 7642561 292.00 156 54 30 262.00       

BY112 588697.7 7642604 294.55 266 44 45 249.55 MS     

BY114 588721 7642243 288.70 242 31.5 43 245.70 SS     

BY114C 588742 7642240 288.72 168 43 55 233.72 SL     

BY117 589237 7642006 289.40 254 47 47 242.40 SL     

BY118 587950.8 7641861 286.29 152 39 71 215.29 MS     

BY120 588404 7641992 287.74 198 58 56 231.74 SS 1 Salty 

BY121 587976.6 7641981 286.18 180 79 101.
5 

184.68 SS 2.5   

BY124C 588282.6 7641315 290.44 120 25 34.5 255.94       

BY128 588104.9 7641886 286.67 84 48 48 238.67 SS     

BY129 589189.3 7642559 294.34 270 78 33.5 260.84 CS     

BY130 587977.7 7640682 295.08 104 71 45 250.08 CS   Basalt water 
potable, 
water in 

sand salty 

BY131 587715.7 7641783 285.73 134 42 36 249.73 CS     

BY132 588893 7641126 293.64 203 33 44 249.64 SS     

BY133 588917.6 7640897 294.91 182 42 44 250.91 MS     

BY140 588906.7 7642418 291.10 276 58 37 254.10 SL     

BY143 588892 7642805 296.90 252 71 34.5 262.40 SS CO 
(GYMD) XL 

4.63 Abandoned 
due to high 
water flow 

BY144 588928.6 7642951 298.22 258 74 45 253.22 SS XL 3.75   

BY146 589406.6 7642813 296.20 127 84 41 255.20 BW     

BY146R 589415.7 7642818 296.21 276 97 47 249.21 CS     

BY147 589389.6 7643012 298.20 318 102 50.5 247.70 BW     

BY148 589442.1 7642566 292.95 312 95 38 254.95 BW     

BY149 589893 7643002 296.61 318 84 29.5 267.11 XL/SS CO 
(GYLO) 

2.63   

BY150 587852.4 7639787 302.28 80 60 57 245.28 SL 0.13   

BY151 588512.1 7639649 304.13 127 56 37 267.13 SS 0.25   

BY152 588843.3 7639667 303.17 152 53 42 261.17 SS     

BY153 588856.1 7639971 300.12 158 56 43 257.12 CS     

BY154 589376.2 7639778 300.87 214 54 24.5 276.37 SS     

BY155 589114.4 7639979 299.88 194 57 26 273.88 SS     

BY156 589348.8 7640013 299.81 230 57 38.5 261.31 SS     

BY157 589589.5 7640029 298.47 248 46 60.5 237.97 SS     

BY158 589725.9 7640270 298.33 230 43 21.5 276.83 CS     

BY159 589067.7 7640222 298.46 199 50 41 257.46 SS   First water in  
fractured 

zone 



 Byerwen Coal Project 
 AIEIS for the Byerwen Coal Project 

 

  Page 15-70 

Hole ID Easting Northing 

GL 
Elevation 

mAHD 
TD 
(m) 

Cased 
depth 

(m) 
SWL 
(m) 

SWL 
(mAHD) 

Contributing 
Lithologies 

Aggregate 
ALY (L/s) Comments 

BY160 588375.9 7641839 288.13 162 45 37.5 250.63 SL     

BY160C 588383.7 7641836 288.31 156 84 30 258.31       

BY170 589489.3 7640393 297.45 238 39 50.5 246.95 SS     

BY171 589079.1 7640677 295.16 204 18 45 250.16 SS     

BY172 589422 7640850 296.60 248 41 47 249.60 SS     

BY173 589337 7641414 291.05 264 51 39.5 251.55 SS 7.5   

BY180 589913.8 7642593 292.72 306 71 41.5 251.22 BW     

BY181 589818.5 7642014 291.52 318 62 36.5 255.02 BW     

BY182 589922.4 7641687 291.80 288 68 30 261.80 SS 2.5   

BY183 589476.1 7642208 290.77 270 68 34 256.77 BW     

BY185 592338 7646928 309.28 192 95 35 274.28 BW     

BY186 592990 7663267 237.53 324 24 122.
5 

115.03 SL     

BY188 591064 7663040 255.95 56 54 29 226.95 SS SA 10   

BY189 593689 7667959 244.79 324 21 28.5 216.29 SS 3.75   

BY190 587782 7643809 294.61 204 97 30 264.61 CL 1.88   

BY193 587950 7645003 294.97 240 85 86 208.97 SS 0.05   

BY195 587661 7645437 293.26 192 91 63.5 229.76 SL     

BY196 587126 7645399 291.26 120 58 44.5 246.76 SS     

BY197 587333 7645949 291.44 174 48 24 267.44 CS     

BY198 587875 7646242 291.70 186 42 48 243.70 SS     

BY199 587682 7646550 292.35 150 30 44 248.35 SS     

BY207 588774 7647776 300.16 256 25.5 48 252.16 SS     

BY208 588751 7647485 298.01 290 39 45.5 252.51 SS     

BY209 588034 7647492 296.88 173 50 27 269.88 SL     

BY210 594216 7667650 254.19 324 34 14.5 239.69 SA     

BY211 593082 7668557 254.34 324 24 24 230.34 SS 0.38   

BY212 593642 7668461 243.48 324 24 96 147.48 SS     

BY213 593608 7668962 236.74 324 18 166 70.74 SS SS     

BY214 594262 7668196 243.11 330 24 269 -25.89 SL     

BY215 594533 7669093 227.83 330 12 12.5 215.33 SS     

BY216 592598 7668853 250.63 300 17 85 165.63 SS     

BY217 593269 7666482 249.17 229 13 12.5 236.67 GR SS     

BY218 588227 7661803 264.20 234 66 53 211.20 MS     

BY219 586324 7663364 278.42 234 18 17.5 260.92 SS SS 4.38   

BY221 589226 7648282 309.45 296 60 73 236.45 SS     

BY222 588513 7647062 296.83 288 41 46.5 250.33 SS 0.63   

BY224 588839 7646479 294.00 276 48 59.5 234.50 SS 0.5   

BY225 589103 7646875 296.67 296 80 39 257.67 CS     

BY226 588749 7648224 305.66 275 56 58.5 247.16 SS     

BY240 585981 7663331 281.93 252 25 25 256.93 SL 0.01   

BY241 585533 7663419 286.32 210 6 10.5 275.82 IN     

   

Table Key:   

BA Basalt  CO (PSEA) Coal- P seam SA Sand 

BW Weathered Basalt CO (PSMR) Coal- P Rider SL Siltstone 

CL Clay CS Claystone SS Sandstone 

CO Coal GR Gravel XL Carbonaceous Siltstone 

CO (GYLO) Coal- Goonyella Lower seam IN Intrusion XM Carbonaceous Mudstone 

CO (GYMD) Coal- Goonyella Middle seam MS Mudstone  
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 Issue Number 15.41 15.41

Issue Details  

Table 8: This table list bores tapping non-tertiary and non- coal seams.  

The table should include the formation tapped e.g. Rangal, Fort Cooper, Moranbah etc. to allow 
comparison with SWLs of the coal seams within those formations. 

Submitter Recommendations / Suggested Mitigation  

Where possible the proponent should include the formation accessed by each bore. 

Response 

Table 8 of Appendix 18 to the EIS has been updated and provided below, to include comment as to the 
formations into which the borehole penetrated. 

However, as stated in Issue Number 15.41, exploration boreholes are not considered to tap into a 
specific formation as they penetrate through all the overlying lithologies and as such any water within 
an open exploration hole represents an aggregate of water across all lithologies penetrated by that hole, 
not a specific lithology or formation. 

Hence exploration bore SWLs are indicative values. For specific groundwater elevation data 
groundwater bores are screened discretely within a targeted lithology, to the isolation of other 
lithologies. For example the geological information provided for holes which have a total depth in the 
Exmoor, will also have a potential groundwater proportion from Moranbah and can only be considered 
as an indicative aggregate of the two. 

Groundwater Information from Exploration Bores in Other Lithological Units 

Hole ID Easting Northing 
TD 
(m) 

Cased 
depth 

(m) 

SWL 
(m) 

Contributing 
Lithologies 

Measures 
/Units 

Aggregate 
ALY (L/s) Comments 

BY034 587767.5 7641088 104 72 71.5 SL Moranbah - 
Exmoor 

Formation 

    

BY035 588854 7650390 314 60 60 SS Moranbah 
Coal 

Measures 

    

BY036 588415 7650358 222 48 33 CS Tertiary 2.5   

BY038 587221 7649159 80 35 57.5 SS Moranbah 
Coal 

Measures 

    

BY039 587397 7647874 120 48 44.5 BW Tertiary     

BY040 585233 7655896 151 66 30 SA Tertiary     

BY045 588171 7650049 236 37 43 SL Moranbah 
Coal 

Measures 

    

BY046 588088 7649735 200 72 78 MS Moranbah 
Coal 

Measures 

    

BY047 588128 7650493 230 40 49.5 SS Moranbah 
Coal 

Measures 

    

BY048 587598 7650324 206 64 63.5 SL Moranbah - 
Exmoor 

Formation 

    

BY049 587643 7649693 242 122 108.5 IN Moranbah 
Coal 

Measures 

    

BY051 587202 7647722 102 30 49.5 IN Moranbah 
Coal 

Measures 

    

BY052 587763 7647275 162 31 46 MS Moranbah - 
Exmoor 

Formation 

    

BY053 587757 7647653 132 36 47.5 SS Moranbah - 
Exmoor 

Formation 

0.13   

BY054 588278 7647227 157 34 46 SS Moranbah 
Coal 

Measures 

    

BY055 588784 7647235 174 30 47.5 SS Moranbah 
Coal 

Measures 

    

BY056 588457 7647535 234 48 14.5 CS Tertiary     

BY058 588397 7647833 240 72 12 CS Tertiary     

BY059 587818 7647094 180 66 35 BW Tertiary     

BY061 587355 7649921 194 136.5 129 XM Moranbah - 
Exmoor 

Formation 

3.75   

BY065 586938 7644770 107 71 28 CS Tertiary     

BY067 587711 7644659 206 71 16.5 CS Tertiary     

BY068 587990 7644693 236 100 40 CL Tertiary     

BY070 587203 7655938 217 9.5 91 SL Moranbah 
Coal 

Measures 

0.38   

BY075 587770 7643150 144 36 29 CS Tertiary     

BY077 588380.4 7641054 90 42 22 SS Moranbah 
Coal 

Measures 

    

BY078 588670.9 7641106 156 42 31 SS Moranbah 
Coal 

Measures 
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Hole ID Easting Northing 
TD 
(m) 

Cased 
depth 

(m) 

SWL 
(m) 

Contributing 
Lithologies 

Measures 
/Units 

Aggregate 
ALY (L/s) Comments 

BY078C 588680.5 7641118 162 72 72   Moranbah 
Coal 

Measures 

    

BY079 588204.1 7641901 164 48 45 SL Moranbah 
Coal 

Measures 

    

BY080 587285.6 7643872 161 126 127 SS Moranbah 
Coal 

Measures 

    

BY083 587664.3 7643359 180 66 55 CS CO 
(GYLO) 

Moranbah 
Coal 

Measures 

20   

BY083C 587676 7643353 102 72 39.5   Moranbah 
Coal 

Measures 

    

BY093C 588273.6 7642264 126 92 35   Moranbah 
Coal 

Measures 

    

BY094 588465.2 7642252 218 41 39.5 SS Moranbah - 
Exmoor 

Formation 

    

BY095 587376.6 7642624 140 117 117 SL Moranbah - 
Exmoor 

Formation 

    

BY097C 587675 7642875 102 83 18.5   Moranbah 
Coal 

Measures 

    

BY099 587917.8 7642551 188 92 41 SS Moranbah - 
Exmoor 

Formation 

0.38   

BY104 588447.9 7643032 258 46 47 XM SS Moranbah - 
Exmoor 

Formation 

2.5   

BY107 588600.4 7642796 258 48 29 SS SL CO 
(GYMD) 

Moranbah 
Coal 

Measures 

5.25 Small supply 
only BY108 588967.2 7642015 228 42 43 SS Moranbah 

Coal 
Measures 

10   

BY109 588415.3 7642126 204 36 38 SS Moranbah - 
Exmoor 

Formation 

    

BY110 588238.8 7642562 199 57 98 SS Moranbah 
Coal 

Measures 

    

BY111 588457.1 7642557 236 43 45 SL Moranbah - 
Exmoor 

Formation 

    

BY111C 588475.6 7642561 156 54 30   Moranbah 
Coal 

Measures 

    

BY112 588697.7 7642604 266 44 45 MS Moranbah - 
Exmoor 

Formation 

    

BY114 588721 7642243 242 31.5 43 SS Moranbah - 
Exmoor 

Formation 

    

BY114C 588742 7642240 168 43 55 SL Moranbah 
Coal 

Measures 

    

BY117 589237 7642006 254 47 47 SL Moranbah 
Coal 

Measures 

    

BY118 587950.8 7641861 152 39 71 MS Moranbah - 
Exmoor 

Formation 

    

BY120 588404 7641992 198 58 56 SS Moranbah - 
Exmoor 

Formation 

1 Salty 

BY121 587976.6 7641981 180 79 101.5 SS Moranbah - 
Exmoor 

Formation 

2.5   

BY124C 588282.6 7641315 120 25 34.5   Moranbah 
Coal 

Measures 

    

BY128 588104.9 7641886 84 48 48 SS Moranbah 
Coal 

Measures 

    

BY129 589189.3 7642559 270 78 33.5 CS Tertiary     

BY130 587977.7 7640682 104 71 45 CS Tertiary   Basalt water 
potable, 
water in 

sand salty 

BY131 587715.7 7641783 134 42 36 CS Tertiary     

BY132 588893 7641126 203 33 44 SS Moranbah - 
Exmoor 

Formation 

    

BY133 588917.6 7640897 182 42 44 MS Moranbah 
Coal 

Measures 

    

BY140 588906.7 7642418 276 58 37 SL Moranbah - 
Exmoor 

Formation 

    

BY143 588892 7642805 252 71 34.5 SS CO 
(GYMD) XL 

Moranbah 
Coal 

Measures 

4.63 Abandoned 
due to high 
water flow 

BY144 588928.6 7642951 258 74 45 SS XL Moranbah 
Coal 

Measures 

3.75   

BY146 589406.6 7642813 127 84 41 BW Tertiary     

BY146R 589415.7 7642818 276 97 47 CS Tertiary     

BY147 589389.6 7643012 318 102 50.5 BW Tertiary     

BY148 589442.1 7642566 312 95 38 BW Tertiary     

BY149 589893 7643002 318 84 29.5 XL/SS CO 
(GYLO) 

Moranbah 
Coal 

Measures 

2.63   

BY150 587852.4 7639787 80 60 57 SL Moranbah 
Coal 

Measures 

0.13   

BY151 588512.1 7639649 127 56 37 SS Moranbah - 
Exmoor 

Formation 

0.25   

BY152 588843.3 7639667 152 53 42 SS Moranbah - 
Exmoor 

Formation 

    

BY153 588856.1 7639971 158 56 43 CS Tertiary     

BY154 589376.2 7639778 214 54 24.5 SS Moranbah - 
Exmoor 

Formation 

    

BY155 589114.4 7639979 194 57 26 SS Moranbah - 
Exmoor 

Formation 

    

BY156 589348.8 7640013 230 57 38.5 SS Moranbah - 
Exmoor 

Formation 

    

BY157 589589.5 7640029 248 46 60.5 SS Moranbah - 
Exmoor 

Formation 

    

BY158 589725.9 7640270 230 43 21.5 CS Tertiary     

BY159 589067.7 7640222 199 50 41 SS Moranbah - 
Exmoor 

Formation 

  First water 
in  fractured 

zone 
BY160 588375.9 7641839 162 45 37.5 SL Moranbah 

Coal 
Measures 

    

BY160C 588383.7 7641836 156 84 30   Moranbah 
Coal 

Measures 

    

BY170 589489.3 7640393 238 39 50.5 SS Moranbah 
Coal 

Measures 

    

BY171 589079.1 7640677 204 18 45 SS Moranbah 
Coal 

Measures 

    

BY172 589422 7640850 248 41 47 SS Moranbah 
Coal 

Measures 

    

BY173 589337 7641414 264 51 39.5 SS Moranbah - 
Exmoor 

Formation 

7.5   

BY180 589913.8 7642593 306 71 41.5 BW Tertiary     

BY181 589818.5 7642014 318 62 36.5 BW Tertiary     

BY182 589922.4 7641687 288 68 30 SS Moranbah 
Coal 

Measures 

2.5   
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Hole ID Easting Northing 
TD 
(m) 

Cased 
depth 

(m) 

SWL 
(m) 

Contributing 
Lithologies 

Measures 
/Units 

Aggregate 
ALY (L/s) Comments 

BY183 589476.1 7642208 270 68 34 BW Tertiary     

BY185 592338 7646928 192 95 35 BW Tertiary     

BY186 592990 7663267 324 24 122.5 SL Fort Cooper 
Coal 

Measures 

    

BY188 591064 7663040 56 54 29 SS SA Tertiary 10   

BY189 593689 7667959 324 21 28.5 SS Moranbah 
Coal 

Measures 

3.75   

BY190 587782 7643809 204 97 30 CL Tertiary 1.88   

BY193 587950 7645003 240 85 86 SS Moranbah - 
Exmoor 

Formation 

0.05   

BY195 587661 7645437 192 91 63.5 SL Moranbah - 
Exmoor 

Formation 

    

BY196 587126 7645399 120 58 44.5 SS Moranbah 
Coal 

Measures 

    

BY197 587333 7645949 174 48 24 CS Tertiary     

BY198 587875 7646242 186 42 48 SS Moranbah - 
Exmoor 

Formation 

    

BY199 587682 7646550 150 30 44 SS Moranbah - 
Exmoor 

Formation 

    

BY207 588774 7647776 256 25.5 48 SS Moranbah 
Coal 

Measures 

    

BY208 588751 7647485 290 39 45.5 SS Moranbah 
Coal 

Measures 

    

BY209 588034 7647492 173 50 27 SL Moranbah - 
Exmoor 

Formation 

    

BY210 594216 7667650 324 34 14.5 SA Tertiary     

BY211 593082 7668557 324 24 24 SS Moranbah 
Coal 

Measures 

0.38   

BY212 593642 7668461 324 24 96 SS Moranbah 
Coal 

Measures 

    

BY213 593608 7668962 324 18 166 SS SS Moranbah 
Coal 

Measures 

    

BY214 594262 7668196 330 24 269 SL Moranbah 
Coal 

Measures 

    

BY215 594533 7669093 330 12 12.5 SS Moranbah 
Coal 

Measures 

    

BY216 592598 7668853 300 17 85 SS Moranbah 
Coal 

Measures 

    

BY217 593269 7666482 229 13 12.5 GR SS Tertiary     

BY218 588227 7661803 234 66 53 MS Fort Cooper 
Coal 

Measures 

    

BY219 586324 7663364 234 18 17.5 SS SS Moranbah 
Coal 

Measures 

4.38   

BY221 589226 7648282 296 60 73 SS Moranbah 
Coal 

Measures 

    

BY222 588513 7647062 288 41 46.5 SS Moranbah - 
Exmoor 

Formation 

0.63   

BY224 588839 7646479 276 48 59.5 SS Moranbah 
Coal 

Measures 

0.5   

BY225 589103 7646875 296 80 39 CS Tertiary     

BY226 588749 7648224 275 56 58.5 SS Moranbah 
Coal 

Measures 

    

BY240 585981 7663331 252 25 25 SL Moranbah 
Coal 

Measures 

0.01   

BY241 585533 7663419 210 6 10.5 IN Moranbah 
Coal 

Measures 

    

Key:   

BA Basalt  CO (PSEA) Coal- P seam SA Sand 

BW Weathered Basalt CO (PSMR) Coal- P Rider SL Siltstone 

CL Clay CS Claystone SS Sandstone 

CO Coal GR Gravel XL Carbonaceous Siltstone 

CO (GYLO) Coal- Goonyella Lower seam IN Intrusion XM Carbonaceous Mudstone 

CO (GYMD) Coal- Goonyella Middle seam MS Mudstone  

 Issue Number 15.42 15.42

Issue Details  

Table 11 pg 37: Shows water quality details for the 11 monitoring bores. It is noted some variation in 
WQ of BYGW06, BYGW 07A and BYGW 09 within a two month period.  

Discussion in the text should include possible causes of this variation.  

The requirement for ongoing monitoring to provide a larger data set is noted in section 5.8 pg 36. 

Submitter Recommendations / Suggested Mitigation  

The proponent should provide discussion in the text as to the possible causes of variation in water 
quality in individual bores from one sampling to the next. 
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Response 

Table 11 in Appendix 18 to the EIS shows groundwater quality data in dedicated projected groundwater 
monitoring bores from samples collected in October and December 2011. 

This submission refers to particular data comparisons between October and December for BYGW06, 
BWG07A and BYGW09. Relevant dates for each of these bores are as follows: 

 BYGW06: 

 Installed 14/9/2011 

 1st sampling event 18/9/11  

 2nd sampling event 6/10/11 

 BYGW07A: 

 Installed 9/9/2011 

 1st sampling event 15/9/11  

 2nd sampling event 5/10/11 

 BYGW09: 

 Installed 14/9/2011 

 1st sampling event 14/9/11  

 2nd sampling event 6/10/11 

As part of groundwater bore installation there is a requirement to undertake full well development. This 
is a flushing/purging process of wells to ensure that residual drilling influences (such as bentonite, 
drilling fluids or drilling muds/waters) are sufficiently removed from the borehole annulus. This ensures 
that samples collected thereafter will represent fresh formation water free from potential drilling 
related contamination. 

The sampling event undertaken in these bores in October 2011 was the first sampling occasion in each 
well after drilling and development. Certain results from the subsequent sampling occasion in December 
2012 indicate an apparent change in water quality in the space of approximately three weeks; this is not 
considered likely and as such the difference is attributed to residual influences from the development of 
wells.  

The interpretation of water quality in relation to the various formations sampled is considered suitable 
as presented in the EIS, as baseline groundwater water quality sampling for the purposes of impact 
assessment, considers the aggregate of parameters, multiple bores and knowledge of groundwater use 
in the area. 

Regardless of baseline water quality, no potential loss of groundwater value to groundwater users has 
been identified as landholders across the project do not rely on groundwater as water sources (see 
response to Issue Number 15.28 and Issue Number 15.31) and that drawdown associated with the 
project has been revised (as per response to Issue Number 15.37) showing no landholder bores are 
within expected areas of project related groundwater influences. 

However as stated in the EIS and as committed to in the project’s Environmental Management Plan and 
EA conditions, the proponent is fully committed to continued and ongoing groundwater monitoring in 
these dedicated project groundwater monitoring bores, prior to and during mining activities. 

As such, a more robust statistical analysis of data will be available for water quality parameters with 
data collected from ongoing sampling prior to and in the early stages of project development. 
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 Issue Number 15.43 15.43

Issue Details  

pg 43 makes a statement that: The natural groundwater quality is poor.  

While this could be a general statement, the report provides data (Table 11) on bores whose quality 
would be within suitable limits for uses such as stock watering. 

Submitter Recommendations / Suggested Mitigation  

The proponent should review this statement. Clearly there is a large range of water quality, and a more 
considered and accurate overall description should be provided. 

Response 

Table 11 and Table 12 of the ‘Groundwater Aspects of Byerwen Coal project EIS’ report (EIS Appendix 
18) presents the results of groundwater quality analyses for dedicated groundwater monitoring bores 
taken in October and December 2011. 

EIS Appendix 18, Section 5.8 notes, based on groundwater quality results presented in Table 11 and 
Table 12, ‘The groundwater in its natural state is generally brackish to saline and of poor quality’. EIS 
Appendix 18, Section 5.8 however also describes the range of water quality recorded for the 
groundwater bores (and shown in Table 11 and Table 12) and provides comments on whether certain 
water quality characteristics comply with Australian Drinking Water Guideline or ANZECC/ARMCANZ 
2000 livestock drinking water quality guideline values.  

A reviewed comparison of ANZECC/ARMCANZ 2000 livestock drinking water quality guideline values and 
groundwater quality records recorded in EIS Appendix 18, Table 11 and Table 12 reveals that eight of 
the ten of the dedicated groundwater monitoring bores recorded groundwater quality not suitable for 
livestock drinking water. The following exceedences of ANZECC/ARMCANZ 2000 livestock drinking water 
quality guideline values were noted for these eight bores: 

 BYGW02 – exceedence of the guideline value for sulphate (October 2011) and total dissolved solids 

(October and December 2011). 

 BYGW03 – exceedence of the guideline value for lead (December 2011). 

 BYGW05 – exceedence of the outlined tolerances of livestock to total dissolved solids (October and 

December 2011). 

 BYGW06 – exceedence of the outlined tolerances of livestock to total dissolved solids (October 

2011). 

 BYGW07A – exceedence of the guideline value for lead (December 2011). 

 BYGW07B – exceedence of the guideline value for lead (December 2011). 

 BYGW08 – exceedence of the outlined tolerances of livestock to total dissolved solids (October and 

December 2011). 

 BYGW09 – exceedence of the guideline value for lead (December 2011). 

The two bores which did not record exceedences of ANZECC/ARMCANZ 2000 livestock drinking water 
quality guideline values, BYGW01 and BYGW10, are screened in the Rangal Coal Measures; however, 
BYGW06 is also screened in the Ranagal Coal Measures and recorded a total dissolved solids result in 
exceedence of the outlined livestock drinking guidelines. As a result the overall groundwater quality for 
dedicated groundwater monitoring bores is considered not suitable for livestock drinking water. 
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 Issue Number 15.44 15.44

Issue Details  

pg 60 recommends that a borefield performance review report should be undertaken annually.  

It is noted that this recommendation was not included in commitments in Appendix 8. There is a need 
for water extracted through dewatering to be recorded, so that over time measured drawdown level 
and extraction can be assessed against the original model. 

Submitter Recommendations / Suggested Mitigation  

The proponent should include the recording of water extracted through dewatering as a commitment in 
Appendix 8. 

Response 

As stated in EIS Chapter 17, Section 17.5.7 ‘bore performance will be reviewed annually for function and 
suitability, and recommendations made for maintenance or replacement of bores where required’. This 
statement is already included as commitment number 169 of Appendix 8 to the EIS.  

The proponent will also record the volume of water extracted during pit dewatering, as part of overall 
site water and dam management.  

 Issue Number 15.45 15.45

Issue Details  

Pg 1-17 to 1-19: The commitments to groundwater monitoring mirror the recommendations in 
Appendix 18, except for the annual borefield report as noted above. 

Generally the Monitoring program and other monitoring commitments appear adequate, however it is 
recommended a monitoring bore in the alluvium adjacent to the Suttor River (west of South Pit) is 
needed to monitor any potential connections with the alluvium. 

Submitter Recommendations / Suggested Mitigation  

In addition to the 11 existing monitoring bores, the proponent should commit to include a monitoring 
bore in the Suttor River alluvium, adjacent the Suttor River west of South Pit 1. 

Response 

The proponent refers to the response to Issue Number 15.22, for which revised geological cross 
sections have been provided which extend beneath the Suttor River. In addition the proponent also 
refers to the response to Issue Number 15.23, which demonstrated that there is no hydraulic 
connection between coal seams, or between coal seams and other lithologies. 

The proponent has demonstrated that due to geological impediments there is no hydraulic groundwater 
connection between the proposed mining operations and either the palustrine wetland (to the west of 
mining activities) or the Suttor River (west of the wetland). 

While the installation of a groundwater monitoring bore in the alluvium of the Suttor River may provide 
data on any relationship between the Suttor River and the surrounding incised alluvial material, the 
proponent does not consider that such a bore would serve any purpose in monitoring potential 
groundwater related impacts associated with the project. As such the proponent does not propose to 
install a bore in the Suttor River alluvium west of South Pit. 

However, the proponent reiterates Issue Number 15.34 and its response to that submission. As per the 
issue details for Issue Number 15.34: 
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The groundwater levels observed in exploration bores and monitoring bores are well below 
ground level indicating it is unlikely that the wetlands are connected to groundwater. However 
no shallow holes have been drilled adjacent wetland sites to investigate strata and any potential 
shallow groundwater conditions. 

The submission recommendation was that ‘the proponent should drill shallow bore holes adjacent to 
wetland areas to demonstrate a confined (clay base) and lack of groundwater connection’. 

In responding this submission, the proponent has agreed to install a bore immediately to the east of the 
wetland (between mining and the wetland). The location of this bore is between the mine workings and 
the wetland (to the west) and Suttor River (further west). As such the bore provides delineation prior to 
both the wetland and the Suttor River, should any possible unanticipated impact on groundwater for 
the dewatering operations occur. 

 Issue Number 15.46 15.46

Issue Details  

Commitment 169 pg 1-19 states “will include an investigation into the cause, potential short, medium or 
long term impacts and any required management or mitigations”.  

This is a general statement which should be extended to specify make good/landholder agreements. 

Submitter Recommendations / Suggested Mitigation  

The proponent should commit to enter into ‘make good’ agreements with landholders, should their 
existing water supply be adversely affected. 

Response 

The EIS groundwater assessment (EIS Chapter 17) and subsequent landholder consultation and survey 
(as per response to Issue Number 15.28, Issue Number 15.31 and Issue Number 15.38) in relation to 
groundwater users did not identify any groundwater users within the maximum potential extent of 
drawdown as remodelled in the response to Issue Number 15.37. The revision to drawdown extents has 
reduced the overall potential impact zone for groundwater drawdown extents. 

Where no potential loss of groundwater value to groundwater users has been identified, no specific 
make good agreements stipulating specific conditions can be proposed, at this EIS stage. Specifically the 
proponent cannot commit to remedial activities until the nature of issues which have not been 
identified during the EIS process which require a mitigation or resolution, becomes known. 

The proponent remains committed to ongoing stakeholder consultation and engagement, including 
landholders. 

In addition, the proponent has committed to ongoing groundwater quality and groundwater level 
monitoring as part of the draft environmental authority (EA) conditions outlined in the project’s revised 
Environmental Management Plan (provided as Appendix 1 to this report). EA condition E5 commits the 
proponent to undertaking an investigation into any exceedance of set groundwater quality or 
groundwater level limits.  

 Issue Number 15.47 15.47

Issue Details  

In relation to mitigation measures, this section only discusses the issue in general terms: Corrective 
activities, if required, are undertaken promptly and result in acceptable water volumes and quality.  
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These conditions indicate that the proponent has an interest in correcting any adverse impacts on 
surrounding water users, however the conditions should be more specific in its definitions e.g. 
‘promptly', ‘acceptable water volumes’. 

Submitter Recommendations / Suggested Mitigation  

The proponent should commit to more specific definitions and timeframes. 

Response 

The proponent reiterates the submission comment that ‘the proponent has an interest in correcting any 
adverse impacts on surrounding water users’. 

However, the EIS groundwater assessment (EIS Chapter 17) and subsequent landholder consultation 
and survey (as per response to Issue Number 15.28, Issue Number 15.31 and Issue Number 15.38) in 
relation to groundwater users did not identify any groundwater users within the maximum potential 
extent of drawdown as remodelled in the response to Issue Number 15.37. The revision to drawdown 
extents has reduced the overall potential impact zone for groundwater drawdown extents. 

Where no potential loss of groundwater value to groundwater users has been identified, no impact 
mitigations can be proposed at this EIS stage. Specifically the proponent cannot commit to timeframes 
until the nature of issues which have not been identified during the EIS process which require a 
mitigation or resolution, becomes known. 

However, the proponent has committed to ongoing groundwater quality and groundwater level 
monitoring as part of the draft environmental authority (EA) conditions outlined in the project’s revised 
Environmental Management Plan (provided as Appendix 1 to this report). EA condition E5 commits the 
proponent to undertaking an investigation into any exceedance of set groundwater quality or 
groundwater level limits.  

 Issue Number 15.48 15.48

Issue Details  

pg 7-110 (Also Table 13 App18): States 

The following groundwater monitoring strategy will be implemented by the proponent during 
construction, operations and decommissioning: 

 RNs 25633, 25636, 25638, 25686, 60458, 60459, 100092 and 100274 will be measured for their 

groundwater level and groundwater quality before mining commences to establish their 

groundwater status at that time. Regular or as required measurements of groundwater level and 

quality in these bores after nearby mining commences will be undertaken to assess whether the 

groundwater in these private groundwater facilities is impacted and establish if ongoing monitoring 

in those wells is required. 

This statement is different to the proposed EA condition in Table 11 pg 7-111 where the frequency for 
the nearby private bores is noted as: Prior to commencement of operational mining activities in close 
proximity to these bores and then quarterly for 12 months after operational mining activity commences.  

This would indicate that monitoring for some private bores ( for example near North Pit) would not 
commence until 17 years time. It also indicates that monitoring would cease 12 months after 
operational mining commences.  

It is recommended that base line details be established now and monitored on a regular basis (e.g. 
twelve months).  


